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A. MONOGRAPH 

OF THE 

DEVONIAN FAUNA OF THE SOUTH OF ENGLAND. 

VOL. III. 

THE MARWOOD AND PILTON BEDS 
OF 

NORTH DEVON AND SOMERSET. 

IN the year 1840, Sowerby described twenty-four Devonian species from the 
beds of the Pilton Series ; in 1841 Professor Phillips increased the number to 
seventy; and in 1852 M'Coy added several species to the list. 

Since that time I do not know that many new forms have been described. 
Professor F. A. Romer in 1855 figured an Aviculopecten which appears to have 
escaped the notice of English geologists; and in 1863 Salter described, without 
figuring, a species of his new genus Ourtonotus. Mr. Etheridge, in his list of 
Devonian Fossils, has catalogued the names of several additional Continental forms. 

The present attempt to revise this interesting fauna took its rise in 1890, from 
a letter of my lamt:mtedfriend Mr. 'l'homas Roberts, F.G.S., who drew my attention 
to the rich collection made by Mr. Townshend Hall, F.G.S., and now in the 
Barnstaple Athenamm, of which :Mr. Roberts prepared, but I do not think 
published, a list. Soon afterwards I visited Barnstaple by the kind invitation of 
Mr. Townshend Hall, and began the study of the fauna; and I dei3ire first of all to 
acknowledge the exceeding kindness with which he and other friends have helped 
me in an undertaking which has proved much longer and more difficult than I then 
expected. Nothing could exceed the kindness and courtesy with which the 
authorities of the British Museum, the Museum of Practical Geology, the Wood­
wardian Museum, and the Barnstaple Athenreum have permitted me the free use of 
their fine collections, and in other ways assisted me ; and to Dr. Henry Wood ward, 

A 



2 DEVONIAN FAUNA. 

F.R.S., Sir Archibald Geikie, F.R.S., Professor T. McKenny Hughes, F.R.S., Mr. 
J. G. Hamling, F.G.S., and their colleagues my grateful thanks are due. To 
Mr. Hamling and Miss Partridge, of Barnstaple, I am also under obligations for the 
loan of specimens from their private collections, and for helping me to collect fossils 
in the field; my friend Dr. Henry Hicks, F.R.S., has also visited many localities 
with me, both collecting fossils and making observations, the result of which we 
propose to give in the sequel. One day, while working in the Barnstaple Athenreum, 
a gentleman, Mr. Porter, of Pilton, then unknown to me, invited me to see his collec­
tion, made through many years; and after showing me his fossils he presented 
them to me, unsolicited, for the purpose of this work. The generosity of this gift 
can best be acknowledged by referring the reader to the accompanying plates. 

Professor Rupert Jones, F.R.S., Dr. Henry Woodward, F.R.S., Dr. J. W. 
Gregory, F.G.S., Mr. A. Smith Woodward, F.G.S., Mr. F. A. Bather, F.G.S., 
Mr. E. T. Newton, F.R.S., Mr. H. A. Allen, F.G.S., Mr. G. C. Crick, F.G.S., 
and other kind friends have most kindly helped me in guiding me toward 
the identification of certain of the species; and Mr. W. Rupert Jones, Sub­
Librarian of the Geological Society, has shown his usual kindness in helping me 
to solve perplexing questions of.bibliography. 

I regret that in the following descriptions 1 so much has often to be left in doubt. 
Many of the specimens available are casts, many fragmentary, many embedded in 
matrix, and very many distorted, and sometimes crushed completely out of shape. 
Probably from such causes errors may in some cases have occurred. It is to be 
hoped that these may hereafter be corrected through the. discovery of mo're perfect 
fossils. I can only claim to have done my best to be careful, and to have sought, 
wherever it was possible, to identify specimens with previously de~cribed forms. 
'The present evidence, however, shows that the fauna of these beds is rich and 
varied, and I believe that we have by no means yet reached the limit of the species 
that occur in them. 

I also regret that some of the localities given are necessarily vague. 
·" Barnstaple" and " Pilton " must be taken as general terms, not indicating a 
precise spot. Many of the older specimens in museums only bear such general 
labels. Mr. Porter's fossils were, I understand, for the most part obtained from 
the immediate neighbourhood of Pilton, but the very richness of the collection 
prevented me in most cases from learning the exact localities of the various 

1 In the descriptions I have been accustomed to group comparisons with other species under the 
title of "AjJinitie1." It seemed to me a convenient general term, under which points of likeness 
might be noted without necessarily betokening relationship. As, however, some German authors 
have criticised me for having sometimes compared species which have only a superficial resemblance, 
it is as well to observe that I did so intentionall1;, and that I shall continue to do so wherever it may 
. .seem advantageous. 
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specimens. On the other hand, the fossils collected by Mr. Hall, Dr. Hicks, 
Mr. Hamling, Miss Partridge, and myself bear, as a rule, the accurate name of the 
place of their occurrence. 

It is proposed in the first place to attempt the elucidation of the species, and 
after that to give the stratigraphical observations made by Dr. Hicks, Mr. Hamling, 
and myself. 

VERTEBRATA. 

FisH REMAINS. Pl. I, figs. 1, 1 a. 

? 1841. Scales of HoLOPTYCHUs, Phillips. Pal. Foss., p. 133, pl. lvii, figs. 256? 
(Meadfoot), 257 (Baggy). 

The only evidence of Vertebrates known to me from the Pilton Beds is a slab 
containing a few crushed and scattered scales. .As far as can be seen, these are 
wide, flat, oval scales, marked by fine, close, rounded striations, which probably 
curve parallel to the contour of the margins which are destroyed. The slab was 
labelled" Fish scales" by the late Mr. Thomas Roberts, F.G.S., and on showing it to 
Mr . .A. Smith Woodward he confirmed this, considering that they are certainly the 
remains of fish scales, but that, as their shape is quite lost, it is impossible further 
to decide their character. 

Locality.-The Strand, ..Ashford. A single slab is in the Barnstaple ..Athenamm. 
Phillips figures an elliptic scale from Baggy Point, which appears to be 

similarly ornamented, and may perhaps be identicaL 
The scales of Phyllolepis and Pentagonolepis 1 seem to be similarly ornamented . 

.ARTHROPODA. 

TR..ACHEAT..A. 

CrJAss-MYRIOPODA, Latreille, 1796. 

1. Genus-CARIDERPESTES, n. gen. 

1. CARIDERPESTES GYIUS,2 n. sp. Pl. I, fig. 2. 

Description of Specimen.-The only specimen consists of two portions of the 
body; one extremity and an intermediate portion of the body being loRt. The body 
is very long, sub-cylindrical, slightly diminishing in width as it approaches the tail. 

1 1888 Lohest, ' Ann. Soc. Geol. Belg.,' vol. xv, p. 159. 
2 Kapls, a shrimp; £p'll'{]ur1Js, a crawler; yvuls, lame. 
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The first, which is probably the central portion, contains fifteen narrow somites 
with straight sides, which are perpendicular to the line of the back, each somite 
measuring 7 mm. in height by 2 mm. in width. The lower part of the so mites appears 
crossed by a double series of transversely oval concavities, and their front margin 
seems raised and convexly rounded off at the bottom. '1;o the base of at least 
every fourth somite remains attached a long narrow appendage or swimmeret (?), 
which is narrower than the somite, and seems so placed that the front of the 
somite is in line with the front of its base; it is probable that each somite had a 
pair of such appendages. These swimmerets (?) show slight signs of segmentation 
(not visible in the figure), are about 7 mm. in length, slope slightly backwards, 
and are narrowly lancet-shaped, gradually tapering toward their extremities, where 
they are rounded off in a blunt point. They are longitudinally bisected by a 
slight median furrow (ridge in the cast) which traverses them from end to end. 

The second portion is less distinct; signs of segmentation occur, but they are 
apparently oblique to the back, and there are indications of one or two incipient 
swimmerets (?). Near to the posterior end the body is suddenly constricted by 
short, concavities both above and below, after which it widens out into a caudal 
prolongation, which seems to consist of some rounded plates, one containing a 
margined spot, and of a pair of short flapper-like appendages with three seg­
ments. The test appears to have been massive, and probably had a granular 
ornament. 

Size.-The total length is 57 mm. The lengths of the two remaining fragments 
are respectively 23 mm. and 22 mm. The width at the front end is 5 mm., close to 
the tail 3 mm., and across the tail 7 mm. rrhe length of the first swimmeret (?) 
is 7 mm. 

Locality.-The only specimen is in the Barnstaple Museum, where it is placed 
among the Sloly fossils; and the character of the matrix appears to indicate that it 
came from the Lingula beds of the Sloly group. 

Remarks.-This fossil is most perplexing and difficult to interpret. Mr. Thomas 
Roberts, F.G.S., long ago suggested that it might be a spined Myriopod; and, on 
consulting Dr. Henry Woodward more lately, he made the same suggestion, 
comparing it with E'uphoberia je1·om, Salter/ reviewed by him with other Myriopods 
in 1887.2 The difficulties, however, in the way of assigning it to Euphobm·ia are 
-(1) there are no signs whatever of dorsal spines, the upper line of the body being 
continuous and simple, and there being no scars on the somites to indicate sub­
dorsal spines; (2) there are no clear signs of dorsal plates overlapping two 

1 1863, Salter,' Quart. Journ. Geol. Soc.,' vol. xix, p. 86, fig. 8. 
2 1887, Woodward,' Geol. Mag.,' dec. 3, vol. iv, p. 1, pl. i, figs. 1-12. 
s 1881-5, Scudder, in Zittel's 'Palreoz.,' pt. 2, p. 721. 
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ventral plates ; (3) the appendages, appearing only on every fourth segment, 
are not proved to have existed on all the rest ; and seem blade-like and formed 
for moving in water; and ( 4) there is considerable evidence of a peculiar 
extremity. 

Scudder 1 certainly figures an example of Eu. a1·migera 2 which appears to have 
appendages only on every alternate ventral segment, one dorsal segment covering 
four ventral; but he explains this by supposing the ventral segments to be really 
only two divided plates. Moreover the genera Xylobius and Archiul~ts, though 
placed in the same sub-order, do not seem to show any signs of spines. 

The signs of segmentation in the appendages are obscure, but some of those 
organs, as figured by Scudder,3 seem so closely welded that it is quite possible that 
in the present instance also segmentation really existed. A central longitudinal 
line, similar to that which is strongly marked in our specimen, is described by 
Scudder in some species of Euphoberia. 

In our fossil the lower part of a few of the segments shows marks which, 
although very indistinct, have probably significance. Within the straight front 
margin of the plate the surface seems raised in an indented ridge, receding again 
backwards at the base like the mullion of a window; and behind this are two ovoid 
concavities, separated above by a horizontal ridge level with the angle of the 
scallop or indentation. 

Professor Rupert Jones points out some resemblance to it in Anomalocaris 
Canadensis, Whiteaves/ which he thinks to be allied to Euphoberia. Whiteaves's 
figure shows ten segments, each with two simple appendages, and a caudal extremity 
with three pairs of irregularly placed equal spines. Our species differs from it, 
among other points, in having the segments much narrower, and the appendages 
very much longer. 

While, however, there is much reason for regarding this fossil as a Myriopod, 
it bears some resemblance to the bodies of the Phyllocaridm. The latter appear, 
as a rule, much shorter, and their segments do not generally have appendages, 
though in Nebalia itself the two last body-somites have tufted appendages. 

Lastly, our fossil appears to be a marine organism, both because it probably 
comes from some bed of the Ling~da squamiformis series, and because the structure of 
its appendages seems to show that they may have been natatory organs. While, 
however, Myriopods are essentially terrestrial, Scudder shows that there is reason 
to suppose that some at least of the Garboniferous forms were more or less aquatic. 

1 1882, Scudder, 'Mem. Boston Soc. N. Hist.,' vol. iii, p. 160, pl. xiii, fig. 8. 
2 1868, Meek and Worthen, ' Geol. Survey Illinois,• vol. iii, p. 556, figs. c, D. 
3 1882, Scudder,' Mem. Boston Soc. N. Hist.,' vol. iii, p. 143. 
' 1892, Whiteaves, ' Canad. Record Science,' vo·l. v, p. 206, woodcut. 
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CLAss-CRUSTACEA, Lamarck. 

SuB-CLAss-MALACOSTRACA, Latreille, 1806. 

0RDER-PHYLLOCARIDA, Packard, 1879. 

1. Genus-ECHINOCARIS, Whitfield, 1880.1 

1. EcHINOCARIS WHIDBORNEI, Jones and Woodward, Pl. I, fig. 3. 

1889. EcHINOCARIS WHIDBORNEI, Jones and Woodward. Geol. Mag., dec. 3, 
vol. vi, p. 385, pl. xi, fig. 1. 

Description.-Carapace bivalved. Each valve subcircular. Dorsal margm 
straight, about three-quarters the length; front margin slightly curved ; ventral 
and posterior margins much curved. Margins (except the dorsal) bounded by a 
sharp triangular elevated rim. Surface irregularly convex, divided into three 
groups of swellings, which. are approximately arranged as follows.-A line drawn 
from the postero-dorsal to the antero-ventral point, and another from nearly the 
antero-dorsal to the central point, represent furrows or deep concavities dividing 
the test into three compartments, which we may call the dorsal, the anterior, and the 
posterior compartments. The dorsal compartment is a.gain divided by shallower 
grooves into a long narrow hinder swelling, a broad central, and a minute anterior 
swelling. The anterior compartment is indistinctly divided into a _small anterior 
swelling occupying the extreme antero-superior corner of the test, a large diffuse 
pyriform swelling, and a minute hinder swelling occupying the posterior angle of 
the compartment. The posterior compartment has one large diffuse swelling filling 
it c:ntirely, except its anterior part, which contains a narrow fusi~orm swelling or 
promontory starting from the centre, and corresponding to the rear swelling of the 
dorsal compartment. These swellings are each, except the posterior, ornamented 
by one or more scattered sharp little tubercles. 'l'wo slightly curved longitudinal 
ridges divide the posterior compartment into three nearly equal petaloid areas, 
which are transversely slightly concave. These ridges and the rim (at least in the 
posterior dorsal region) bear a single regular row of similar sharp tubercles. 

Size.-Left valve 9·2 mm. long by 7·4 mm. high. 
Locality.-A single specimen, found by Mr. Dufton in a quarry near Sloly, close 

to the third milestone on the Barnstaple and Ilfracombe Road in the shales of the 

1 1888. Hall and Clarke,' Pal. N.Y.,' vol. vii, pp. 168-181, pls. xxviii-xxx. 
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Lingula squamiformi8 beds of the Marwood series, is in the W oodwardian Museum, 
and a fragmentary specimen from Pilton is in the Porter Collection. 

Remarks.-This fossil has been very fully described and illustrated by my friends 
Professor Rupert Jones and Dr. H. Woodward in the' Geological Magazine,' and 
the reader is referred to that article for further information upon it. 

Affinities.-Professor Rupert Jones describes it as larger and less ovate 
than E. socialis, Beecher/ and as differing from the other species described by 
Whitfield, by Clarke, and by Hall, in having two (instead of one) tuberculate 
ridges. 

2. Genus-CERATIOOARIS, Salter, 1849. 

1. 0ERATIOOARIS? suB-QUADRATA, n. sp. Pl. 1, figs. 5, 5 a. 

Descript·ion.-Carapace-valve ovate-oblong, gently convex. Dorsal and ventral 
margins gently arching. Anterior margin broad, truncated, with an ogee contour, 
rounded at the extremities. Posterior margin broad, elliptical. Ventral margin 
with a strong double rim, vanishing at its extremities. Surface, as seen from the 
mould, with a few very minute threads or lines arching from the ventral margin 
over the shell, with the antero-superior corner as a focus. 

Size.-Length 19 mm., height 13 mm. 
Locality.-Two or three specimens on one slab are in my collection from East 

Anstey station. 
Rernarks.-These fossils are in poor preservation, and it is difficult to discern 

their true nature. It is my strong impression that they are crustacean, and will 
probably prove to belong either to Saccocaris or a kindred genus. The ornament 
is not unlike that of a Lamellibranch, but several points seem decisive against 
such an explanation, while somewhat similar markings are seen in Estheria. 

Though the ogee shape of the one end agrees with one end of Oeratiocaris, 
the valve appears shorter and more truncate than usual; while the threads 
on the surface take a different direction from the characteristic longitudinal 
lineation of that group, with which for the present I have provisionally left it. 

A.ffinities.-ln general outline it somewhat approaches 0. stygia, Salter 2 ; 

while 0. inornata, M'Coy,3 though longer and more angular has several points of 

1 1888, Hall,' Pal. N.Y.,' vol. vii, p. 174, pl. xxx, figs. 1-12. 
2 1888, Jones and Woodward,' Mon. Brit. Pal. Phyllop.,' p. 38, pL x, figs. 7 a, b; pl. xi, figs. 1 

3, and 7 ; pl. xii, figs. 2 a, b. 
a Ibid., p. 48, pl. x, figs. 2, 3, 5. 
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resemblance. Saccocaris major, Salter/ is more similar in its general shape, and 
has signs of concentric lines though differently arranged. 

Orthonotella Fabm·i, S. A. Miller,2 has a strikingly similar appearance, but is 
much smaller and narrower, and bas more numerous strire, and straighter and 
more parallel upper and lower margins. This fossil Professor Rupert Jones noted 
in 1883 as being probably a phyllocarid. 

2. CERATlOCARIS? sp. Pl. I, fig. 6 [ cf. Pl. II, fig. 12]. 

Descn'ption.-Sbape flatly convex, elongate, nearly regularly oval in outline. 
Size.-Length 5 mm., height 2 mm. 
Localit!f.-Two moulds, giving the two sides of one animal, from south-west 

of Sloly, are in the Woodwardian Museum. 
Remarks.-These fossils are exceedingly indistinct, being a double mould so 

divided that the edges are obscure. .Almost the only marks I can observe 
are a slight sharp notch or dent in the centre of one end, and slight indications 
of a border on the lower margin, apparently becoming a broad, flat, angular rim 
at one end. The test was perhaps rather thick. It appears to me that it is in 
all probability the remains of a crustacean, and what can be seen of it is so 
strikingly like Oeratiocaris ? simplex, Clarke/ except in size, that it seems best to 
treat it provisionally as probably akin to that fossil. 

Note.-Two somewhat similar convex and elegantly oval casts, differing from 
each other in contour and size, have a neat rim on the free margins. One of these, 
Pl. II, fig. 12, which is in Mr. Hamling's Collection from Croyde has about the 
same dimentions as PI. I, fig. 6, and its surface apparently has a few indistinct 
microscopical longitudinal ridges. 

It resembles Oytheropsis? melonica, Barrande,4 another very indistinct species, 
which is somewhat undulated in its dorsal contour. The genus" Oytheropsis" has 
been abandoned. 

The other specimen, which is in my Collection from Saunton Point, is about 
ten times as large. 

1 1893, Jones and Woodward,' Mon. Brit. Pal. Phyllop.,' p. 84, pl. xiv, fig. 6. 
2 1SH2, S. A. Miller,' Journ. Cincin. Soc. Nat. Hist.,' vol. v, p. 117, pl. v, figs. 7, 7 b. 
3 1888, Hall,' Pal. N.Y.,' vol. vii, p. 165, pl. xxxi, fig. 2. 
4 1872, Barrande, 'Syst. Sil. Bohem.,' vol. i, Suppt., p. 509, pl. xxv, figs. 7, 8, Et. D. 



ANATIFOPSIS. 

0RDER-CIRRIPEDIA, Burmeiste1·, 1843 (?). 

I. Genus-.A.NATU'OPSIS, Barrande, 1872. 

1. ANATIFOPSIR? ANGLICA, n. sp. Pl. I, fig. 4. 

Description.-Form elongate, subcylindrical, flatly convex. Upper margm 
bluntly elbowed at about one-fourth its length from the proximal end. Lower 
margin straight, inclined at a small angle to the upper margin. Proximal end 
concave, bounded by a narrow-margined rim. Distal end defective. 

Size.-Length 24 mm., breadth 7 mm. 
Locality.-There is a single specimen from Sloly in the Porter Collection. 
Re11w1·b.-This fossil shows no definite structure, the markings generally being 

too much like those on the adjoining matrix to be relied on. Its shape is peculiar, 
and may be described as resembling the breech portion of a gun. It sufficiently 
resembles the fossil named Anatifopsis acnta by Barrande1 to be regarded as 
possibly congeneric, differing from it in being much more elongate, and not 
showing the arching distal end seen in the Bohemian species, which Barrande 
considered as akin to Lepas. Two obscure spots, however, occur on the convex 
surface of our specimen, one of which seems pectiniform. In Dr. \Voodward's 
opinion this pectination may indicate the remains of gastric teeth, and therefore 
imply that it is a Phyllocarid. 

Affinities.-A. Zanga, Barrande/ which approaches it in length, bas a straight 
upper margm. 

1 1872, Barrande, ' Syst. Sil. Bohem.,' vol. i, Suppt., p. 579, pl. xxvi, fig. 35, Et. D. 
2 Ibid., p. 579, pl. xxvi, figs. 42-45, £t. D. 
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CLAss-CRUSTACEA. 

SuB-CLAss-ENTOMOSTRACA, Miiller, 1785. 

ORDER-TRILOBITA, MacLeay, 1839. 

I. Family-PHACOPIDJE, Salte1·, 1864. 

1. Genus-PHACOPS, Emme1·ich, 1839 (emended, 1845). 

1. PHACOPS LATIFRONS, B1·onn, sp. Pl. I, figs. 7-10, and Pl. II, figs. 1-4. 

1844. PHACOPS LATIFRONS, Ferd. Romer. Rhein. Uebergangsgeb., p. 81. 
1864. Salter. Mon. Brit. Tril., p. 18, pl. i, figs. 9-16. 
1869. Verneuil. Append. Faun. Dev. Bospb., p. 16. 
1872. Kayser. Zeitsch. Deutsch. Geol. Gesell., vol. uiv, 

p. 661. 
r 1885. Maurer. Abhandl. Grossh. Hessisch. Geol. Landes., 

vol. i, pt. 2, p. 262, pl. xi, figs. 27-30. 
1889. Whidborne. Mon. Dev. Fauna, vol. i, p. 6, pl. i, 

figs. 8, 9. 

Size.-The largest English specimen which I have seen (locality unknown), 
exceeds five inches in length. 

Localities.-The specimens are almost always either detached heads, bodies, or 
pygidia. In the Museum of Practical Geology are four from Croyd~, one from East 
Hill, Braunton, three (including a head figured by Salter) from New Road Quarry, 
Pilton, and one from Baggy Point. In the Barnstaple .Athenamm are 2 from 
Saunton, 3 from Pilton, 10 from Top Orchard, 1 from Bradiford, 1 from 
Brushford, 5 from Kingdon's, Shirwell, and 1 from Roborough. In the Porter 
Collection are 4 from Pilton, 1 from Top Orchard, and 1 from Poleshill. In 
the Woodwardian Museum are 16 from Top Orchard, 1 from west of Saunton 
Court, 1 from south-west of Sloly, and 60 from Barnstaple. In the British Museum 
are four from Marwood and Barnstaple. 

Remarks.-.As the specimens of this well-known Trilobite from these beds, 
though so numerous, are all imperfect, and generally distorted, I have for the 
present deferred attempting a detailed description of them, especially as the 
species has already been fully described by Salter in his Memoir published by the 
Palreontographical Society. 

It appears to me that all the above-named specimens most probably belong to 
the present species, though they vary very greatly in size, and have in some cases 
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been referred to Phacops granulatus, or Trimerocephalus lrevis. Some of the 
specimens in the Woodwardian Museum are at first sight very different, being 
apparently shorter with narrower segments and a narrower axis, but my 
impression is that these differences are entirely due to distortion. Even the very 
small heads appear to have the usual obtuse and perpendicular front margin 
characteristic of this species, and not the subangular and protruding fronts seen 
in T. granulat1ts from South Petherwyn. 

Again, as a specimen in the Museum of Practical Geology labelled T. lrev·is, 
Munster, sp., from Brushford, which was probably the grounds for Salter's 
recording that species from these beds, appears to be exactly similar to our other 
specimens, I am inclined to delete that species from the Pilton list. 

The coarse granulation, absence of furrows, and great width and shortness of 
the glabella, and especially its unprotruded perpendicular front, seem to be some 
of the distinguishing marks of the species. The axis of the pygidium shows 
tubercles in 'well-preserved specimens. 

Affinities.-P. Potieri, Bayle/ seems to have a narrower, more protruding, and 
more finely granulated glabella. 

P. mna, Green,2 has finer tubercles on the glabella and more segments in the 
pygidium. 

P. altaicus, Tschernyschew,8 has a longer glabella, with a more convex and 
protruding front, and more segments in the pygidium. 

II. Family-PROETID.M, Ba1·rande, 1852. 

1. Genus-PHILLIPSIA, Portloclc, 1843. 

1. PHILLIPSIA HrcKsn, n. sp. Pl. II, figs. 5-8. 

Description.-General form very elongate, ovate ; in section deep. Thorax 
relatively large, the proportionate length of head, thorax, and tail being about 
5 mm., 8 mm., and 5 mm. 

Head-shield small, nearly semicircular. Glabella large, subcylindrical ( i. e. 
considerably elevated, with straight sides and rounded anteriorly), reaching to the 

1 1878, Bayle, • Explic. Carte Geol. France, Atlas,' pl. iv, figs. 7-10; and 1889, Kayser,' Abhandl. 
Ki:in. Preuss. Geol. Landes.,' n. s., pt. 1, p. 67, pl. x, figs. 5, 6; and pl. xxiii, figs. 1-6. 

2 1832, Green, ' Mon. Trilob. N. Amer.,' p. 42; and 1888, Hall, 'Pal. N. Y.,' vol. vii, p. 19, pl. vii, 
figs. 1-11; pl. viii, figs. 1-18; and pl. viii A, figs. 21-33. 

3 1893, Tschernyschew, 'Verhaudl. Russ. Kais. Miner. Gesell.,' vol. xxx, p. 4, pl. i, figs. 1-5. 
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r1m m front. Basal lobes rather large, subtriangular. Glabella-furrows three 
(including that which bounds the basal lobe), short, sufficiently clear except the 
first. Neck-furrow deep. Neck-lobe arching, rather broad. Rim (in front of 
glabella) rather broad, sigmoid in section. Fixed cheeks exceedingly narrow in 
front, medianly convex at the eyes. Surface bearing numerous small scattered 
tubercles. Free cheeks large, gently convex, subtriangular. Genal angles acute, 
apparently prolonged into short spines. Eyes of medium size, elongate, bean­
shaped, rather elevated, situated centrally on the cheeks close to the glabella. 

Thorax large, of nine rather broad segments. .Axis wide, elevated, semi­
cylindrical, bounded by deep axial furrows. Segments divided by a distinct central 
groove on the limbs. 

Pygidinm small, probably slightly broader than long, highly ornate, composed 
of thirteen coalesced somites. Axis deeply convex, slightly flattened above, 
nearly one-third the width of the pygidium at the proximal end, but diminishing 
regularly and rapidly, and terminating bluntly at a quarter the length of the 
pygidium from the posterior margin, followed by an indistinct prolongation. 
Rings of axis thirteen (of which eleven are distinct), narrow, elevated, each 
bearing a row of about ten strong sharp tubercles. Limb with eight grooved 
pleur:B, each of which consists of a narrow raised rib, irregularly tubercled, 
extending to, and apparently becoming wider at, the border, and of a lower 
and shorter intermediate rib, similarly ornamented, and placed immediately 
behind the major rib in the furrow. Border convex, broad, rather distinctly 
defined by a linear depression, one-fifth the length of the tail behind, and becoming 
slightly narrower laterally, the tuberculated ribs being visible across it. 

Size.-.A specimen measures 18 mm. long by 8 mm. wide across the first, and 
7 mm. wide across the last thoracic segment. A distorted glabella is 6 mm. long 
by 3 mm. wide. .A distorted pygidinm is 7 mm. long by 11 mm. wide. 

Localities.-In the Barnstaple .Athena:mm is a complete but very much decayed 
specimen from the shore near Fremington, and two beautifully preserved pygidia 
labelled Pilton and Braunton Roau; and in the Porter Collection two pygidia and 
a glabella from Pottington. .All these specimens appear to have been collected 
by Mr. Porter, and therefore probably all, except the first, may have come from one 
locality. 

Remarlcs.-The complete specimen, occurring in light brown sandstone and 
much decayed, is crushed obliquely, which perhaps gives it the appearance of being 
more elongate than that it actually is, but even so it appears to he distinguishable 
by the large relative size of the thorax and by its elongate form. It serves the 
purpose of showing that the more perfectly preserved specimens of detached 
pygidia and glabella belong to one species. 

The other specimens are in a much squeezed and twisted blue limestone; and, 
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though in a beautiful state of preservation, are so distorted that their exact shape 
and relative dimensions cannot be ascertained. The pygidia assume, in fact, such 
different appearances, according to their lie in. the stone, as to suggest at first sight 
that they are specifically distinct; but Dr. Hicks, who has examined them, confirms 
my opinion that they all undoubtedly belong to a single species . 

.Affinities.-rfhe present species evidently belongs to the genus Phillipsia, and 
approximates Ph. tnmcatula, Phillips/ sp., but differs distinctly in the shape of the 
glabella, the number of glabella-furrows, the number of somites in the pygidium, 
and in the presence of a distinct broad elevated convex border round both head 
and tail. 

Ph. gernrnulifem, Phillips, sp.,2 differs in being broader, and in having a shorter 
thorax and a smooth glabella, and narrower fixed cheeks. 

It may be observed that the ribs of the pygidium seem more definitely distinct 
and divided than is usual in Phill1psia or Griffithsides, thus approaching those 
of Brachymetopns. From B. ouralica, de Verneuil,8 which it simulates in that 
respect, it differs in its bt·oader and more developed border, and in its rings being 
only twelve or thirteen instead of seventeen, while its head is of course totally 
unlike. 

2. Genus-BRAOHYMJ<.:TOPus, M'Coy, 1847. 

This genus is distinguished from its neighbours by the small size and triangular 
form of the glabella, Dechenella approaching it most nearly in these respects, but 
differing as well in the greater size of the glabella and its more defined lobes as 
in the strong striated margin of the pygidium. Several species have been described 
by M'Coy, H. Wood ward, and others from the Carboniferous beds. The following 
species carries back the genus to the Devonian; while, as CEhlert 4 points out, 
P1·oetus microp!fgus, Corda,• represents it in the so-called Silurian Etages E and F 
of Bohemia. 

1 1836, Phillips, 'Geol. Yorks.,' vol. ii, p. 240, pl. nii, figs. 12, 13; and 1883, H. Wood?. nrd, 
'Mon. Carb. Trilobites,' pt. 1, p. 21, pl. iii, figs. 9-14. 

2 1836, Phillips, 'Geol. Yorks.,' vol. ii, p. 240, pl. xxii, fig. 11; and 1883, H. WoodwRrd, 'Mon. 
Carb. Trilob.,' pt. 1, p. 17, pl. iii, figs. 1-8. 

3 1845, de Verneuil, ' Geol. Russ.,' vol. ii, p. 378, pl. xxvii, figs. 16 a, b; and 1884, H. Wood­
ward, 'Mon. Carb. Trilob.,' pt. 2, p. 48, pl. viii, figs. 1-8. 

4 1885, <Ehlert, 'Bull. Soc. :Eitud. Sci. Angers,' Ann. 1885, p. (9), pl. i, figs. 1, 2, cf. with 4. 
6 1852, Barrande, 'Syst. Sil. Bohem.,' vol. i, p. 445, pl. xv figs. 37-39. 
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1. BRACHYMETOPUS WooDWARDII, n. sp. Pl. II, figs. 9-11. 

Description.-Head-shield minute, semicircular, surrounded by a broad flat 
border. Glabella very elevated, about two-thirds the length of the head, and about 
twice as long as broad. Cheeks elevated. Eyes small, lunate, situated in the 
centre of the cheeks. Surface tuherculate. 

Pygidium very convex, semicircular. Axis nearly as wide as limb, very 
elevated, bluntly truncated below, and with eleven or twelve lofty narrow rings, 
which bear numerous tubercles, of which the central vertical row seems the largest. 
Limb with seven elevated ribs on each side. Ribs simple, bearing a few coarse 
tubercles, and extending to the border, which they appear to nodulate, a single 
corresponding nodule being at the posterior point of the border. 

S1:ze.-Head-shield about 3·50 mm. long by 5 mm. wide. A pygidium 
measures 2 mm. long, 4 mm. wide, 1·25 mm. deep. 

Localities.-Two specimens, a head-shield and a pygidium, are in the Porter 
Collection from Pottington. A head-shield from the lane between W rafton and 
Heanton is in my collection. 

Remarks.-"'We have in this case a head-shield and a pygidium of the identity 
of which there is no direct evidence, but which occur in the same beds, are totally 
unlike any accompanying species, and have such a general congruity that it 
.appears to be practically safe to assume that they belong to each other (specifically). 
In this view Dr. H. Woodward agrees, and he confirms me in regarding it as a 
species of Brachymetopus allied to B. Ma.cOoyi, from which it differs in the larger 
size of its glabella, and the fewer somites, greater shortness, broader axis, and 
more highly ornamented character of its pygidium. 

The specimen of the pygidium being in the nature of an internal cast, it is not 
dear whether the final spines or tubercles of the lateral ribs extend beyond the 
border, and so break the contour of the margin, but they certainly give indications 
of doing so ; and such a feature is hinted at by M'Coy 1 in his description of the 
genus. 

0HDE~t-OSTRACODA, Lat·reille, 1801. 

In the examination of the little fossils of this group I have had the advantage 
of the guidance and assistance of my kind friend Professor Rupert Jones. They 
have for the most part been the result of very recent discoveries, and probably by 

1 1847, M'Coy, '.Ann. Mag. N. Hist.,' ser. 1, vol. xx, p. 230. 
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no means cover the whole ostracoda! fauna of the beds. Time did not permit 
their full study before they were put on the plate, and consequently they were then 
arranged according to their apparent general similarity. A more minute examina­
tion proved that in some cases these resemblances were deceptive, and were due 
simply to the crushing or corrosion of specimens having really different characters. 
While this bas caused some of the figures to be useless as far as the elucidation of 
their own species is concerned, it is perhaps not uninteresting as showing how 
easily one genus may apparently be transformed into another by a slight modifi­
cat.ion of its characters. 

I. Family-LEPERDITIIDJE, Jones, 1868. 

1. Gemts-IsocHILINA, Jones, 1858 (and 1870). 

1. IsocHILINA CANALICULATA, Krause. Pl. II, figs. 13-15; and Pl. III, figs. 1-2 b. 

1892. IsoCHILINA CANALICULATA, Krause. Zeitsch. Deutsch. Geol. Gesell., 
vol. xliv, p. 385, pl. xxi, figs. 
1 a, b. 

Description.-Valve suboblong, generally rather short, moderately convex, 
with a central spot or muscle-mark., Dorsal margin rather shorter than the 
valve. Free margins bounded by a definite rim. 

Size.-Length 2 mm. 
Localities.-In the Porter Collection is a slab with several specimens, from 

Poles Hill; and in my collection two specimens from Upcott Arch Quarry, and 
one from Saunton Hotel. 

Rema1·lcs.-These specimens all appear to be casts; they seem always to show 
the central spot or dent. 

Professor Rupert Jones has identified the more perfect specimens with 
Krause's species. He considers they come very near to P1·imitia valida,l but 
are distinguished by the ventrally protruding convexity of the valves, and by 
the outstanding lips or borders. 

From P. centralis, U1rich,2 they seem to differ chiefly by being more convex. 
P.rimitia cestrensis, var. caldwallensis, Ulrich,S and P. submquata, Ulrich,4 are 

also so similar as hardly to be distinguishable except in the same particulars. 

1 1886, Jones and Roll, 'Ann. Mag. N. H.,' ser. 5, vol. xvii, p. 409, pl. xiv, figs. 7-9. 
2 1890, Ulrich,' Journ. Cincin. Soc. N.H.,' vol. xiii, p. 130, pl. x, figs. 1-3; and 1893, Jones, 

'Quart. Journ. Geol. Soc.,' vol. xlix, p. 291, pl. xii, fig. 1. 

s 1891, Ulrich,' Journ. Cincin. Soc. Nat. Hist.,' vol. xiii, p. 201, pl. xiv, figs. 7 a-c. 
4 Ibid., p. 202, pl. xiv, figs. 8 a-c. 
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2. Genus.-.APARCHITES, Jones, 1889. 

1. APAlWHITES LINDSTR<EMr, Jones, var. EXCELLENS, nov. var. Pl. III, fig. 3, 3 a. 

1889. AP.I.RCHITEB LINDBTR<EMI, Jones. Ann. Mag. N. H., ser. 6, vot iv, p. 272, 
pl. xv, figs. 14a, b. 

Desc1·iption.-Valve short, ovate, convex. Anterior end subtruncate, rather 
narrower than the other, which is rounded. Dorsal edge rather short. Ventral 
margin strongly arched. Surface bearing a small, low tubercle close to the antero­
dorsal corner. 

Size.-Length 2 mm., height 1·5 mm. 
Locality.-.A specimen from Kingdon's, Shirwell,is in the Barnstaple A.thenreum. 
Rema1·lrs.-The figured specimen is embedded in hard limestone, and possibly 

does not show the true margin all round. Professor Rupert Jones considers it to 
approach very near to A. ovatus, Jones and Holl, sp.1 It differs, however, from it 
in being shorter and more evenly convex. A. simplex, Jones,2 agrees better in 
these points, but seems more rPgularly oblong. A. Lindstnmni, Jones,3 is almost 
identical in outline, but is so much smaller and flatter as probably to indicate 
that our specimen belongs rather to a larger variety than to the deset·ibed type. 

3. Genus.-PRIMlTIA, Jones and Hvll, 1865. 

1. PRIMITIA SPARSINODOSA, n. sp. Pl. III, figs. 4-6. 

Description.-Valve elongate, oval, convex. Dorsal and ventral borders 
almost straight. End borders rounded. Valve divided by a deep, broad 
dorsal furrow, sloping down from the centre forward, and separating it into 
two flatly swollen convexities, each of which bears a tubercle (not distinctly 
shown in the figure) near the centre of its lateral face, while another small 
tubercle is on the angle of the anterior lobe, overhanging the furrow. 

Size.-Length ·83 mm. 
Locality.-Three specimens are on the slab in :Miss Partridge's collection from 

Saunton Hotel. 

1 1865, Jones and Holl, 'Ann. Mag. N. H.,' ser. 3, vol. xvi, p. 10, pl. xiii, figs. 13 a-c; and 
1891, Krause,' Zeitscb. l>eubcb. Geol. Gesell.,' vol. xliii, p. 492, pl. nix, figs. 9 a-c. 

2 1889, Jones,' Ann. Mag. N. H.,' ser. 6, vol. iv, p. 272, pl. xv, figs. 13a-c; and 1891, Krause, 
'Zeitsch. Deutsch. Geol. Gesell.,' vol. :xliii, p. 491, pl. :x:xix, figs. 8 a-c. 

s 1889, Jones,' Ann. Mag. N.H.,' ser. vi, vol. iv, p. 272, .pl. :xv, figs. 14a, b. 
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Remadcs.-These specimens are casts, but show the shape rather clearly; they 
evidently had rather thick tests. 

Professor Rupert Jones was inclined to identify these specimens with his 
Primitia mundula, var. longa.1 Our specimens, however, on close examination 
show several distinct scattered tubercles, which do not seem to exist in 
P. mundula; and, moreover, the sulcus sets forward instead of being nearly 
vertical, and the shape is more oval. 

Bollia? sinuata, Krause/ seems more oval, and the central furrow is more 
direct, and ends in a circular pit. 

Primitia imp1·essa, TJlrich,8 is relatively shorter and more oval. 
Ulrichia conjluens, Ulrich,' is somewhat similarly nodulated, but its furrow is 

much wider and more .1-shaped. 
The small specimen, fig. 4, appears probably to be a young or indistinctly 

preserved example of the same form. 

2. PRIMITIA, sp. Plate III, figs. 7-11. 

Description.-Valve elongate, ovate-ohlong. Dorsal and ventral edges nearly 
straight. Ends nearly evenly convex. Surface finely tuberculate, marked with a 
slight central inequality in the dorsal region. 

Size.-Length I mm. 
Locality.-Two specimens from Pilton are in the Porter Collection; two from 

Saunton Hotel in Miss Partridge's Collection; and several, which are very 
doubtful, from Saunton Hotel in my Collection. 

Rema1·ks.-These fossils show very little character; there are indications of a 
central vertical inequality in the valve, which is probably Primitiau in character, 
but has been more or less modified by pressure. The four first-mentioned specimens 
appear to have been covered with a very fine granulation. In those from Saunton 
the great squeezing of the beds has very much obscured the natural shape, as will 
be seen from my two specimens tigured from that locality. 

1 1893, Jones, 'Quart. J ourn. Geol. Soc.,' vol. xlix, p. 291, pl. xii, figs. 4 a, b. 

2 1891, Krause, ' Zeitsch. Deutsch. Geol. Gesell.,' vol. xliii, p. 498, pl. xxxi, fig. 2. 
s 1890, Ulrich, 'J ourn, Cincin. Soc. N. H.,' vol. xiii, p. 131, pl. x, figs. 3, 4. 
" 1891, Ulrich, ibid., vol. xiii, p. 203, pl. xii, figs. 11 a, b. 

0 
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3. PRIMITIA? sp. Plate III, fig. 12. 

Description.-Valve very small,.evenly convex, short, subovate. Dorsal border 
straight, rather short. Anterior border narrow, bluntly subangular. Posterior 
border semicircular, broad. Ventral border convex. 

Size.-Length · 5 mm. 
Locality .-One indistinct specimen is in a s1a b with other Ostracods in 

Miss Partridge's Collection from Saunton Hotel. 
Remarlcs.-This indistinct little fossil seems in general shape extremely like 

Leperditia? seneca, Hall, as given by Jones/ but it appears to show a slight sulcus 
in the dorsal centre followed by a slight posterior elevation, and therefore is 
probably a species of Primitia. 

4. PRIMITIA DORSICORNrs, Ul1·ich, sp. Plate III, fig. 13. 

1892. LEI'ERDITIA. DORSICORNIS, Ulrich. Amer. Geologist, vol. x, p. 267, pl. ix, 
figs. 24-28. 

Description.-Valve very small, flattish, short, sub-ovate. Dorsal border 
broken by a vertical projection behind a short sulcus. Free borders convex. 

Size.-Length ·5 mm. 
Locality.-One small specimen from Saunton Hotel is in Miss Partridge's 

Collection. 
Remarlcs.-This specimen Professor Rupert Jones considers sufficiently near 

to P. dorst:cornis to be referred to it. It has some alliance to the accompanying 
P .<tpa1·sinoda (fig. 7), but that appears distinguished by the absence of a pro­
jecting node. 

It appears to be a passage-form into the genus lEchmina, approaching 
lE. Bymesi, Miller,2 but with a smaller and more vertical spine. 

1 1890, Jones, ' Quart. J ourn. Geol. Soc.,' vol. xlvi, p. 23, pl. i, figs. 13, 14. 
2 1890, Jones, ' Quart. J ourn. Geol. Soc.,' vol. xlvi, p. 12, pl. iii, figs. 9-11. 
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5. PRIMITIA BOVIFRONS, n. sp. Plate III, figs. 25-30. 

Description.-Valve suboblong, elongate, flattish. Dorsal margin straight and 
equal to the length of the carapace. Ventral margin almost straight, oblique. 
Ends unequally rounded. Anterior portion rather narrower than the posterior. 
Valves with a broad, shallow central furrow, edged with two slight prominences, 
extending perpendicularly from the dorsal margin halfway down, and having a 
sharp elevated tubercle or horn standing out from the valv'e rather below the antero­
superior corner, and in the extreme postero-dorsal angle another horn which is 
very lofty and tends upwards and backwards. Free margins bordered by a strong 
impressed rim (fig. 28). Surface covered by a coarse, irregularly honeycomb reticu­
lation, with concave interspaces. 

Size.-A large specimen is 4·2 mm. long, and 2·3 mm. high. 
Localities .-In the Porter Collection is a slab containing four or five specimens 

from Pilton; and in my Collection are several specimens from the Pecten newilis 
bed of the Laticosta Cave, Baggy, one of which (fig. 27) has been squeezed into a 
symmetrical shape. 

Rema1·lcs.-This fossil is referred to the genus P1-imitia by my friend 
Professor Rupert Jones on account of its furrow, but he recognises that its central 
tubercles, which in some specimens are strongly developed, show a passage 
toward Ul1-ichia. 

It was first known to me by Mr. Porter's specimen, the locality of which was 
indefinite, but I have since found it in plenty at Baggy Point together with other 
Ostracods. 

(), PRIMITIA VESTITA, n. sp. Plate III, fig. 14. 

? 1892. LEPEBDI'l'IA. MUNDULA., Ulrick. Amer. Geologist, vol. x, p. 265, pl. ix, 
figs. 4-8. 

Description.-Valve elongate, subovate or bean-shaped, rather flat. Dorsal 
border straight, nearly as long as the valve. End borders narrow, very 
<lonvex, angular above and passing insensibly below into the long convex ventral 
border. Valve with a central oval node defined above and at the sides by an 
impressed furrow, and with very indistinct and diffused lateral lobes. Ornament 
of coarse elongated rugosities (not clearly shown in the figure) radiating from the 
central node. Rim indistinct, oblique or bevelled. 
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Size.-Length 2·2 mm.; height 1·3 mm. 
Locality.-There is one specimen in the Porter Collection from Pilton, 

associated with a value of Strophalosia prodttctoides. 
Remm·lcs.-This species bears great resemblance in shape, ornament, and 

markings to Beyrichia clathmta, Jones/ though differing somewhat in each 
particular. It appears to stand about halfway 2 between that species and Leperditia 
mnndula, Ulrich,3 being nearer to the former in general contour and ornament and 
to the latter in outline. It is possibly the same as the latter, though it slightly 
differs from it in the size and shape of the furrow. In any case, however, as it 
evidently is a P1·imitia, and has no connection with P. mundula, Jones, we are 
obliged to retain our proposed name. 

4. Gemt8-BEYRICHIA, M'Ooy, 1846. 

1. BEYRICHIA JEQUILATERA, Hall? Plate III, fig. 15. 

p 1860. 

p 1868. 
? 1878. 
? 1890. 

p 1891. 

BEYRICHIA EQUILATERA, Hall. Canad. Nat. and Geol., vol. v, p. 158, 
fig. 20. 

Dawson. Acad. Geol., ed. 2, p. 608, fig. 217. 
Ibid., p. 609, fig. 217. 

.IEQUILATERA, Jones. Quart. Journ. Geol. Soc., vol. xlvi, p. 18, 
pl. ii, fig. 6; and p. 552. 

Canad. Micro-Palreont., pt. 3, p. 72, 
pl. xi, fig. 6. 

Description.-Valve short, suboblong, convex. Dorsal border long, straight. 
Ventral border semicircular. Ends equal, gently and evenly curved. Valve with 
three subequal parallel lobes, separated by two narrow furrows. 

Size.-Length ·7 mm. 
Localit-ies.-Several specimens are in my Collection from Saunton Hotel. 
Remarks.-11he specimens are all very much squeezed out of shape; and, 

probably, the one figured has been shortened from that cause. On the whole, 
however, they seem to be distinguished by three elongate equal lobes. 

A.ffinities.--It appears so closely to resemble B. ceqwilatem, Hall, as given 
by Jones, that I am inclined to think it identical. 

1 1857, Jones,' Ann. Mag. Nat. Hist.,' ser. 3, vol. i, p. 242, pl. ix, fig. 1. 
2 Dr. Holzapfel translates this phrase, which I used in vol. i, p. 10, in reference to a Trilobite, by 

the word " Mittelform," and then proceeds at great length to prove me incorrect in so calling it. The 
simple answer is that I never called it a "Mittelform" at all. In stating that in appearance it stood 
midway between two other species I in no way implied, or intended to imply, that it was a passage­
form between them. 

3 1892, Ulrich, 'Amer. Geol.,' vol. x, p. 265, pl. ix, figs. 4-8. 
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In B. octtlina, Hall/ the central lobe seems separated below, and the lateral 
lobes coalesce beneath it. 

Professor Rupert Jones has suggested a comparison of it with the specimen 
of B. Klcedeni, M'Coy, figured by him in 1881.2 It does not seem to me that the 
rather numerous though always distorted specimens I have seen show signs of 
conformability to that species. Their lobes are always long, straight, and evenly 
joined below. 

B. Steuslo.ffii, Krause/ seems to differ in the same manner. 
B. Wilclcensiana, Jones, as given by Krause,' seems to have thicker lobes, and 

a more elaborated anterior end. 

2. BEYRICHIA DAM~<:sn, Kmuse? Plate III, fig. 16. 

1891. BEYRICHIA DAMESII, Krause. Zeitsch. Deutsch. Geol. Gesell., vol. xliii, 
p. 502, pl. xxxii, figs. 1-3. 

Desc1·iption.-Valve small, elongate, suboval. Ventral margin nearly straight. 
Ends obliquely convex. Valve having three subequal tubercles between two broad 
shallow furrows; the central tubercle being the most nodular, and the lateral 
tubercles indistinctly united below. 

Size.-Length ·6 mm. 
Locality.-One specimen from Pilton is in the Porter Collection. 
Rema1·lcs.-This specimen is indistinct, but as far as can be seen it presents 

almost exactly the appearance of B. Damesii, and therefore I venture to refer it 
provisionally to this species. 

A.ffinities.~o B. condnna, Jones and HolV it is very similar, but the lobes 
appear to be thicker in that species. Several of the varieties 6 of B. Klcedeni, 
1\I'Coy/ are sufficiently like it to suggest that it possibly may prove nothing beyond 
a variety of that highly unstable species. 

1 1890, Jones, ' Quart. J ourn. G eol. Soc.,' vol. xlvi, p. 16, pl. i, fig. 4. 
2 1881, Jones,' Geol. Mag.,' dec. 2, vol. viii, p. 337, pl. x, fig. 2. 
3 1891, Krause, 'Zeitsch. Deutsch. Geol. Gesell.,' vol. xliii, p. 505, pl. xxx:ii, figs. 7-9. 
4 1877, ibid., vol. xxix, p. 35, pl. i, figs. 18 a, b. 
5 1886, Jones and Roll, 'Ann. Mag. N. H.,' ser. 5, vol. xvii, p. 356, pl. xii, figs. 22 a, b. 
6 1886, ibid., p. 349, pl. xii, figs. 3, 4; and 1898, Jones,' Quart. Journ. Geol. Soc.,' p. 301, pl. xiv, 

fig. 3. 
7 1846, M'Coy, ' Syn. Sil. Foss. Ireland,' p. 58, woodcut. 
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5. Genus-BEYRICHIOPSIS, Jones and Kirlcby, 1886. 

1. BEYRIOHIOPsrs RuPERT!, n. sp. Plate HI, fig. 17. 

Description.-Valve rather long, suboblong, flattish. Dorsal margin straight, 
-equal to about two-thirds of the length. Ventral margin nearly straight, 
horizontal. Ends semicircular. Valve with (1) a small anterior lobe close to 
the dorsal edge and defined behind by an oblique sulcus; (2) a small indistinct 
ventrally situated convexity, and (3) a large diffuse posterior lobe bearing in the 
·dorsal corner a small tubercle; and ( 4) several longitudinal ridges on different 
parts of the surface. Border bearing a narrow fringe. 

Size.-Length ·8 mm. 
Locality.-There is one specimen from Pilton in the Porter Collection. 
Remarks.-It appears to me that this small fossil answers all the requirements 

{)f the genus Bey1·ichiopsis, though it was only after the drawing had been made 
that further examination brought out its true characters, and therefore they are 
not well seen in the figure. 

Affinit·ies.-The smaller size and different position of the lobes distinguish it 
from B. fimbriata, Jones and Kirkby/ and B. fortis, J. and K.,2 and B. subdentata,8 

..J. and K. The large subcentral boss in these species seems to be barely 
rept·esented in ours. 

6. Genus-KL<EDENIA, Jones and Holl, 1886. 

1. KLCEDENIA BURS.BJ]FORMIS, n. sp. Plate III, figs. 18-23. 

A series of variously distorted valves from a ferruginous weathered face of 
limestone assume very diverse appearances, but probably all belong to one species 
to the true shape of which figs.18 and 21 perhaps represent the nearest approaches. 

Description.-Valve subovate, flattish. Dorsal edge long, straight, nearly 
as long as the valve. Postero-superior corner angular. Free edges gently 
·Convex and bordered with a narrow rim. Anterior portion of the valve narrow. 
Valve with two deep broad furrows, extending from the back for a greater or less 
.distance downwards and separating three elevated lobes, of which the first and 

1 1886, Jones and Kirkby,' Geol. Mag.,' dec. 3, vol. iii, p. 434, pl. xi, figs. 3-10. 
~ Ibid., p. 435, pl. xii, figs. 1-3 . 

.3 Ibid., p. 437, pl. xii, figs. 1, 2. 
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third coalesce below, while the central lobe seems sometimes more defined. 
Posterior lobe sometimes bifid. 

Size.-Length 1·5 mm. 
Locality.-Numerous specimens from the Ostracod Bed, Laticosta Cave, Baggy 

(where it seems to occur frequently) are in my Collection. 
Rema?·lcs.-This species seems variable, but the variation is partly to be 

accounted for by the immense squeezing and twisting which the beds have under­
gone, as seen hy the shapes assumed by larger fossils. Hence it is hard to arrive 
at the true form of the species. The specimens numbered 22 and 23 are examples 
of shortened aspects it assumes under distortion, and at first sight appear to belong 
to different genera, but on examination prove to be the present species. On the 
other hand elongate valves with faint ridges, represented by figs. 19 and 20, occur 
frequently; it seemed at first that these must be distinct, but on tracing out the 
differences seen in numerous specimens it becomes evident that they are simply due 
to fossilisation', and that they cannot be separated from the rest even as a variety. 

Affinities.-Klcedenia notata, sp., Hall/ seems not unlike, and possibly under 
varying pressures would present similar forms. 

7. Genus-ULRICHIA, Jones, 1890. 

1. ULRICHIA INTERSERTA, n. sp. Plate III, fig. 24. 

Description.-Valve long, semi-oval. Dorsal border straight, almost as long 
as the valve. Ventral border elliptic. Ends rather strongly and evenly rounded ; 
with thickened margins rising up from the ventral border. Surface bearing two 
large, prominent, obliquely oval, median well-defined lobes, not united below. 

Size.-Length ·8 mm. 
LocaUties.-There is one specimen in my Collection from the Ostracod bed at. 

Baggy. 
Remarks.-. This fossil is regarded by Rupert Jones as an Ul·richia. It appears,. 

however, to mark a passage from that genus to Bollia; for, while the lobes are 
distinctly defined below, there is a decided thickening of the lower portion of the 
valve. This passage between the two genera is continued by Bollia bilobata, Jones, z 
which has equally large lobes, united by a low swelling. 'fhe latter is also distin­
guished by being more oblong. 

1 1890, Jones, 'Quart. Journ. Geol. Soc.,' vol. xlvi, p. 13, pl. iv, figs. 22, 23, and var., fig. 24. 
2 1890, Jones, 'Quart. Journ. Geol. Soc.,' vol. xlvi, p. 540, pl. xx, fig. 12. 
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Beyrichia devonica, Jones and Woodward/ is very much larger and longer, and 
has more confluent lobes. 

MOLLUSCA, Ouvier, 1812. 

CLAss-CEPHALOPODA, Ouvier, 1798. 

ORDER-TETRABRANCHIATA, Owen, 1832. 

SuB-ORDER-AMMONOIDEA, D'Orbigny, 1840. 

I. Fmnily-GoNIATITTD..E, Gra.y, 1840. 

1. Genus-GoNIA'l'ITES, de Haan, 1825. 

Sub-genus-AGONIATITES, Meelc, 1877. 

1. AGONIATITEs, sp. Plate IV, fig. 2. 

Description.-Shell of moderate size, discoid, flattish. Umbilicus rather small, 
shallow, open. Whorls rising steeply from the umbilicus, turning immediately 
through nearly a right angle to form a sub-angular elbow, and then spreading out 
flatly towards the back, and bearing on the elbow (or margin of umbilicus) a few 
slight undefined radiating nodules. Suture arching backwards from the elbow or 
urn bilical margin in a simple lateral saddle for more than half the width of the 
whorl. 

Size.-Diameter about 30 mm. 
Locality.-A single imperfect specimen from Kingdon's, Shirwell, is in the 

Barnstaple Athenreum. 
Rema1·ks.-Though a portion only of this shell is visible in the matrix, 

Mr. Crick points out to me that it evidently, from what is seen of its suture-line, 
belongs to the group or genus Agoniatites, and is closely allied to Agoniatites 
transitori?lS, Phillips, sp. 'l'here are also slight signs of transverse lineations as in 
that species, l5ut it differs from it by having nodules or swellings on the margins 
of the whorls just round the umbilicus. 

AjJinit1'es.-G. Roemm·i, Holzapfel,2 has a smaller umbilicus, more sloping 
sides, and no nodulations. 

1 1889, Jones and Woodward, 'Geol. Mag.,' dec. 3, vol. vi, p. 386, pl. ix, figs. 3-5. 
2 1882, Holzapfel,' Palreontograpbica,' vol. xxviii, p. 234, pl. xlv, figs. 1-1 b. 
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2. GoNIATITEs, sp. Plate IV, figs. 1, 1 a. 

Description.-Shell very small, globose. Umbilicus minute, deep. Sides of the 
whorls rising from the margin of umbilicus for a short distance in a gentle curve, 
and then arching round still more gently to form a broad, regular, and very mode­
rately convex back. Suture-lines unseen. Sulci three (two only being distinctly 
visible) straight, crossing the whorls perpendicularly. 

Size.-Diameters 10 mm. and 9 mm.; width 6 mm. 
Locality .-Two small specimens from Barn staple are m the W oodwardian 

Museum. 
Remarks.-These specimens, which from the nature of their matrix evidently 

come from the Pilton beds, show little beyond the general form of the species, the 
chief feature of which is the convexity of the sides as they rise from the umbilicus. 
The shell is very closely coiled, the backs of succeeding whorls having little 
room between them, so that the shape of the shell-cavity must have been highly 
lunate, and the whorls numerous. 

Affinities.-Goniatites micromphalus, F. A. Romer/ of the Wissenbach slates, 
differs in having the margin of the umbilicus higher and more angular. 

Mr. Crick and I compared the specimens with Carboniferous examples o£ 
G. crenistria (the name these specimens had borne in the Museum), and came to 
the co'ijclusion that it was in no way connected with that shell. With G. linearis, 
Munster, as given by Phillips, it may have more in common, but I am not certain 
whether the rounding-in of the shell round the umbilicus occurs in that species. 

SuB-ORDER-NAUTILOIDEA, d'Orbigny, 1826. 

I. Family-NAUTILID.LE, Owen, 1836. 

1. Genus-SUBCLYMENIA, d'Orbigny, 1849. 

"This genus differs from Discit'oceras (Discites) in the sutures and position of 
the siphon. The sutures have a deep V-shaped ventral and acute linguiform first 
pair of saddles, first pair oflaterallobes narrow, a second pair of small lateral saddles 
near the umbilical shoulders, and dorsal saddles divided by shallow annular lobes 
with a minute median saddle. The abdomens are hollow, and the dorsal region 
gibbous, as in the adults of Aphelreceras. The siphon is near tbe venter, but the 

1 1850, F. A. Romer, 'Beitr. Harzgeb.,' pt. 1, p. 19, pl. iii, figs. 30 a, b. 

D 
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funnels do not approach near enough to interrupt the sutures or affect the depth 
of the ventral lobes. But one Carboniferous species is known-S. evoluta, Phil." 1 

De Koninck proves this genus to belong to the Nautilidre. 

1. SoBCLYMENIA SYMONDSII, MS. Plate VII, figs. 3, 3 a, 4. 

Description.-Shell very large, discoid, flattish, of two or three volutionst 
which appear probably to have been free, and to leave a central vacuity. Whorls 
rapidly increasing, sub-quadrate, nodose; ventrally broad, concave; dorsally 
narrow, slightly concave. Sides convex, rising slowly from their dorsal side to 
the shoulder for about two-thirds their height, and then curving down to the 
ventral side, where they seem bounded by a sharp angle; barred by distant ridges 

which swell into large lofty bluntly conical nodes, at the shoulder, about twelve 
nodes to a whorl. Body-chamber probably large. Suture-line with a very long 
V-shaped central saddle, rather deep and convex central lobes, and low lateral 
saddles. Ornament consisting of small, crowded, unequal, rounded transverse 
riblets, divided by narrower grooves, running slightly backward from the inner 
margin to the shoulder, where they vanish; crossed by comparatively few distant 
impressed threads, which are absent on the shoulder but reappe~r on the ventral 
part of the side. Shell-structure probably not massive. 

Size of cast.-Diameters 165 mm. and 110 mm. Width 65 mm. 
Locality.-In the Museum of Practical Geology are two specimens from 

Luscott, near Braunton, one of which is a very large cast retaining in one place 
signs of the surface-markings, and the other the mould or inner surface of a 
smaller shell. 

Remarks.-The largest specimen in the Museum is a splendid fossil, but in 
many respects it is most difficult to interpret. In the first place it has evidently 
been subjected to very great slant pressure, which has compressed it, altered 
the character of its coiling, and obscured the true shape of its whorls. Again, its 
whorls are so widely separated that it is difficult to imagine that they were in 
contact unless the shell-structure were immensely thick, which the fact of the 
cast bearing traces of the surface-ornament renders very improbable. Moreover,. 

1 1884, Hyatt, 'Proc. Boston Soc. N. H.,' vol. :xxii, p. 293. 



POTERIOCERAS. 27 

the stone is so covered with cracks and inequalities that anything in the nature 
of sutures is most difficult to trace. Lastly, several of the nodes on one side are 
removed by clean-cut concavities in such a way as almost to suggest that it had 
agglutinated foreign substances after the manner of Philowene. 

The species has been quoted in catalogues under the name of Porcellia 
Symondsii in accordance with the old label which the fossil bore in the Museum. 
Repeated examinations, however, convinced me that it was impossible that it 
could belong to that genus. Being struck with its great likeness to a Cephalopod, 
I then consulted Mr. Crick upon the subject, and his practised eye succeeded in 
tracing several of the suture-lines, and thus settling not only its order but its 
genus. This at once elucidated several of the perplexities about the fossil. It 
became evident that its elliptic shape was wholly due to pressure, and also that 
the same cause had probably exaggerated the originally broad, gently concave 
ventral surface into a narrow and deeply concave groove. Further, on our 
examining the specimen figured by Phillips 1 as Nautilus tetragonus (= Discites 
Omalianus, de Koninck,2 sp., according to Foord 3

), which Hyatt refers to 
Subclymenia, it was seen that the surface-ornament, though not identical, was 
of such a kindred nature as to confirm Mr. Crick's conclusion. 

Affinities.-Our, species is at once distinguished from the type species of the 
genus, S. evoluta, Phillips, sp.,4 with which de Koninck 5 afterwards identified his 
Nautilus Omalianus, by the presence of nodes. 

II. Family-GoMPHOCERATID.£, Pictet, 1854. 

1. Genus.-PoTERIOCERAS, M'Ooy, 1844. 

1. PoTERIOCERAS ? sp. Plate IV, figs. 3, 3 a. 

Description.-Shell apparently short, very rapidly tapering, recurved. Section 
quadrately sub-ovate, wider than deep. Siphuncle small, circular, 1 mm. in 
diameter, sub-central, being rather near to the convex side. Body-chamber 
expanding. Septate part apparently rapidly expanding, consisting of very narrow 
chambers, 3 mm. in height, with rather shallow concave septa, rather oblique, 
sloping slightly down (?) toward the convex side. Test thin. 

Size of fragmentary specimen: height 40 mm.; transverse diameters 26 mm . 
.and 30 mm. 

1 1836, Phillips,' Geol. Yorks.,' vol. ii, p. 233, pl. xvii, fig. 24; and pl. xxii, figs. 33, 34. 
2 1851, de Koninck, 'Desc. Anim. Foss. Terr. Carb. Belg.,' Suppt., p. 61, pl. lx, fig. 3. 
3 1891, Foord, 'Catal. Foss. Cephal. Brit. Mus.,' pt. 2, p. 87. 
4 1836, Phillips, ' Geol. Yorks.,' vol. ii, p. 237, pl. xx, figs. 65-68. 
5 1880, de Koninck, 'Ann. Mus. Roy. H. N. Belg.,' vol. v, pt. 2, p. 83, pl. xlv, figs. 5-6 a. 
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Locality.-A specimen from Kingdon's, Shirwell, is in the Barnstaple Athenooum. 
Remarks.-This is evidently a species of either Poteriocems or possibly 

Gomphoceras. Its more central siphuncle (which is situated at a point 10:16 on 
the transverse diameter) distinguishes it from the various species found in South 
Devon; but the only specimen of it is unfortunately far too imperfect for 
identification. 

2. PoTERIOCERAs ? sp. Plate IV, fig. 5. 

1841. 0RTHOCERAS IMBRIC.A.TUM, Phillips (not Hisinger). Pal. Foss., p. 111, 
pl. xlii, fig. 207. 

not 1890. CHAMPERNOWNI, Whidb. Mon. Devon. Faun., vol. i, p. 142, 
pl. xv, figs. 11, 12. 

Size of fragmentary specimen : width 36 mm. by 21 mm. 
Locality.-Phillips's figured specimen from Marwood is m the Museum of 

Practical Geology. 
Remarks.-This specimen is as poor as well could be,-consisting of eight 

crushed chambers from which the external parts are gone. It affords us little 
knowledge of the shell, except that it shows that there is a distinct wide shallow 
sinus or bay in the front margins of the septa, which I had not observed in the 
South Devon specimens, and hence that one point of difference in Phillips' shell 
from Actinoceras Sowe1·byi, M'Coy, is removed, though on thEil other hand the 
almost exactly central position of the siphuncle is confirmed. 

From the apparent rapidity of tapering in the above specimen, it seems to me 
most probable that it will, after all, prove to be distinct from the South Devon 
0. Ohampernowni, and to belong to Poteriocems or Gomphoceras. 

III. FamiZy.-0RTHOCERATID2E, Broderip, 1839. 

1. Genus.-ORTHOCERAS, B1·eyn, 1732. 

1. 0RTHOCERAS, sp. 

cf. 1839. 

1841. 
1855. 

? 1888. 

0RTHOCER.A.S LUDENBE, Sowerb!f. In Murchison's Silurian Researches, 
p. 619, pl. ix, fig. 1. 

Phillips. Pal. Foss., p.llO, pl. xlii, figs. 206 a-c. 
sTRIATUM, M'Oo!f. Brit. Pal. Foss., p. 405. 

AcTINOCER.A.S STRIATUM? FoorJ. Catal. Foss. Cephal., p. 187. 



ORTHOCERAS. 29 

Description.-Shell very large, decreasing slowly at the rate of 1 : 12. Section 
oval, in ratio, 8: 7. Chambers narrow, being in height about one seventh or 
one eighth the width of the shell. Septa sloping very obliquely across the 
short diameter. Siphuncle sub-circular, about one half an inch in diameter, sub­
central, consisting of long vasiform or ellipsoidal beads, suddenly constricted into 
narrow concave necks at the septa, their greatest and least widths being as 7: 5. 
Test about 3 mm. thick {in largest specimen), showing no markings. 

Size.-A large specimen is five inches by three and a half inches in transverse 
diameters, but is probably slightly compressed. 

Locality.-A large specimen from Top Orchard Quarry is in the Barnstaple 
Athenreum, and another, slightly smaller, from "North Devon" in the British 
Museum. The original of Phillips's figured specimen {fig. 206 b) from the Pilton 
Beds is in the Museum of Practical Geology. 

Remarks.-These specimens are fragmentary and insufficient to identify the 
species, which evidently was very large, probably several feet in length. Whether 
the other specimen figured by Phillips (fig. 206 a) is identical I am not quite sure, 
as, according to its figure, its tapering is more rapid, viz. 1 in 5 or 6 instead of 
1 in 12 ; but it is possible that this apparent difference may be due to accidental 
circumstances. 

Neither is it at present clear that these Devonian fossils have any right to the 
name of Sowerby's Silurian 0. Ludense. 

Until more is known about its specific characters, it appears safer not to 
attempt to identity it with species belonging to a different formation. 

It appears from the character of its siphuncle properly to belong to the genus 
Orthoceras, and is therefore probably distinct from the Lummaton species 
described by me as Actinoceras devonicans/ and from A. striatum, with which 
M'Coy 2 and Foard 8 had doubtfully identified it. 

Ajfinities.-Orthoceras Pelops, Hall,' appears to equal it in size, and to be 
similar in many characters, but we have not sufficient data for full comparison. 

2. 0R'l'ROOERAS SPEOIOSUM, Munster. Plate IV, fig. 4, 4 a. 

1888. 0RTHOCF.RAS, sp., Fooril. Catal. Foss. Cephal., pt. 1, p. 98. 
1890. SPECIOSUM: Whiilborne. Dev. Faun., vol. i, p. 149, pl. xv. 

figs. 7 P, 8-10. 

1 Vol. i, p. 120, pl. xii, figs. 8, 8 a. 
2 1852, M•Coy, 'Brit. Pal. Foss.,' p. 405. 
a 1888, Foord, 'Catal. Foss. Ceph.,' vol. i, p. 187. 
4 1879, Hall, 'Pal. N. Y.,' vol. v, pt. 2, p. 233, pl. x:n:v, figs. 1-3; pl. xxxvA, figs. 1-6; 

pl. xxxvii, figs. 3, 4; pl. lxxviiiB, fig. 2. 
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Localities.-In the Barnstaple Athenreum are four specimens from Kingdon's, 
Shirwell, a doubtful specimen from Top Orchard, and two more without localities; 
in the Museum of Practical Geology are two poor specimens from Marwood, one 
from Baggy, and one from West Angle Bay, Pembrokeshire; in the British 
Museum is one from Kingdon's, Shirwell ; and in the Wood wardian three from 
Barn staple. 

Remarlcs.-It appears to me that the Shirwell specimens undoubtedly belong 
to this species. r.L,heir surface is smooth ; their section slightly oval (10 : 8) ; the 
siphuncle central and rather large ; the ratio of the height of the chambers to 
their width 2 : 5 or 2: 6; the rate of tapering about 1 in 8. The specimen from 
that locality in the British Museum is a body-chamber which is 110 mm.long and 
36 mm. wide, and appears sub-cylindrical with a rate of tapering of only 1 in 12. 

In the specimen from West Angle the shell-structure is rather thick, and the 
surface though smooth to the naked eye is seen under a strong lens to be covered 
with multitudinous microscopic impressed lines of which a few are slightly stronger 
than the rest; a faint carina is seen on its cast similar to that figured on a specimen 
from Lummaton.1 

F. A. Romer's 2 version of Orthoceratites 1·egula1·is, Schlotheim,3 seems to be very 
similar to this species, but that form has much loftier chambers. 

0. lineare, Munster, appears to differ in having fine elevated transverse threads 
instead of simple lineations which do not alter the level of the surface. 

3. 0R'l'HOCERAS BARUMENSE, n. sp. Plate IV, figs. 7, 7 a, 8, 8 a, 8 b. 

Description.-Shell generally small, vertically straight, elongate, conical, 
probably tapering at about the rate of 1 in 10, covered by elevated, broad, slightly 
oblique, arching, convex, undefined rings at the rate (in the wider part) of four 
rings in a height equal to their width, which are separated by shallow concave 
constrictions about twice as wide as the rings. Septa gently convex, slightly 
oblique. Section circular or sub-circular with diameters as 9 : 10. Siphuncle 
rather large, very nearly central. Chambers broad, being apparently about one 
half their width in height in the smaller part (and probably decreasing to one 
quarter their width in height when nearer the body chamber). Surface of the shell 
entirely covered by minute, sharp, crowded, regular, distant, elevated, transverse 
threads or strire, which sometimes slightly undulate, and are at the rate of nine 
strire to 1 mm. 

1 Vol. i, pl. xv, fig. 9. 
2 1843, F. A. Romer, 'Verst. Harzgeb.,' p. 35, pl. x, figs. 4, 5, 8, 
3 1820, Schlotheim, 'Petrefact.,' p. 24. 
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Size.-One speCimen about 3 mm. in width IS 20 mm. long. The largest 
fragment I have seen is about 11 mm. wide. 

Localities.-In the Barnstaple Athenreum is a small specimen from Brushford; 
in my Collection one from Iron post near Dulverton, one from Frankmarsh, and one 
from Upcott Arch Quarry; in Miss Partridge's Collection one from Lower Orchard 
Quarry. 

Remarks.-At first it seemed that two species were represented by these 
fossils, the elevated annuli not being noticeable in the smaller specimens. After 
a careful comparison, however, it appears that they are all identical. The annuli 
probably became more prominent with the growth of the shell. They were 
probably conterminous with the chambers, as in one instance they appear to 
have been so, and if this is the case the height of the chambers varied from one 
half to one quarter the width of the shell. The ornamentation though minute 
is very definite, consisting of sharp striations considerably more than their own 
diameter apart and sometimes occurring in bands of three or four of greater 
fineness than usual. 

Affinities.- From 0. lineare, Miinster,1 which is similarly lineated, this 
species is distinguished by the possession of annuli. From 0. ibex, Sowerby,~ 

and 0. articulatum, Sowerby,8 it differs in the absence of longitudinal strire. The 
same character seems to distinguish it from all the American Devonian forms. 

0. ulbense, Tschernyschew/ agrees in form and rate of tapering; but probably 
differs in having fewer minor strire, and wider and more horizontal chambers, and 
in being larger. 

0. vm·tebratum, Sandberger,6 appears to differ in the strire being intermittent~ 
and perhaps in the annuli being larger. 

4. 0RTHOCERAS VENNENSE, Foord. 

1840. 0RTHOCERAB CYLINDRACEUM, Sowerbg. Geol. Trans., ser. 2, wol. v, p. 703,"' 
pl. Iii, figs. 6, 7. 

1841. Phillips. Pal. Foss., p. 113, pl. xliii, figs. 
213 a-c. 

1888. VENNENBE, Foord. Catal. Foss. Cephal., vol. i, p. 85. 

1 1840, Munster, 'Beitr.,' pt. 3, p. 99, pl. xix, fig. 1. 
2 1839, Sowerby, in Murch. 'Si1. Syst.,' p. 613, pl. v, fig. 30. 
3 Ibid., p. 613, pl. v, fig. 31. 
4 1893, Tschernyschew, 'Verhandl. Russ. Miner. Gesell.,' vol. xxx, p. 18, pl. iii, figs. 1 a 11. 
5 1853, Sandberger, 'Verst. Rhein. Nassau,' p. 170, pl. xx, figs. 3-3 c; and 1876, Maurer, 

'Neues Jahrb. f. Min.,' Ann. 1876, pp. 12 and 23. 
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8ize.-30 mm. long; 5 mm. wide. 
Locality.-One specimen from the Marwood Beds of Baggy Point is in the 

Barnstaple Museum. 
Remarks.-The only specimen known to me from the Pilton beds is too poor and 

doubtful to be worth figuring. Its septa are very unequal, and are often more than 
hal£ the diameter of the shell in height; though on the whole they seem rather 
narrower than is usual in Sower by and Phillips's figures. Phillips compares it with 
0. regulare, Miinster,1 to which it is rather similar in some respects. 

It is recorded by Phillips from the Carboniferous localities of Venn and 
Swimbridge, as well as doubtfully from Baggy Point. 

Affinities.- From 0. speciosnm it differs by its very much broader and more 
unequal chambers. 

5. 0RTHOCERAS, sp. Plate IV, fig. 6. 

Desm·iption.-Shell small, straight, tapering at the rate o£ 1 in 7. Septa 
slightly oblique. Chambers about one quarter the width of the shell in height. 
Siphuncle (or endosiphon ?) beaded, being constricted just below the septa into 
narrow necks about half its width, and then swelling out into convex­
shouldered, straight-sided beads which are rather wider above than below, 
have rather stout walls and a microscopically rugose surface, and are clothed 
with a subsidiary envelope (or exterior siphuncle ?). Subsidiary envelope dumb­
bell-shaped, being very wide above and suddenly narrowing at about one-quarter 
its length below the septa, its sides then becoming straight and then sometimes(?) 
slightly expanding just above the next septum. 

Size.-A defective specimen is 30 mm. high by 8 mm. wide. 
Locality.-A single specimen from Kingdon's, Shirwell, is in the Barnstaple 

Athenreum. 
Remarks.-This specimen only showing the section of the shell, it is almost 

impossible to identify it specifically. It seems, however, to be distinguished from 
accompanying species by the different height of its chambers, so that it probably 
represents a distinct species. 

It seems remarkable for the arrangement of its siphuncular apparatus, w~ich 
in superficial shape exactly resembles that of Huronia. It is seen, however, that 
the external envelope is entirely filled with white calcareous spar, and instead o£ a 
linear endosiphon with expanding tubuli it contains a simple and entire beaded 
tube. This tube Mr. Crick, who has very carefully examined the specimen with 
me, regards as the true siphuncle. This being so, the exterior envelope, though 

1 1840, Munster, ' Beitr.,' pt. 3, p. 95, pl. xvii, fig. 4. 
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evidently bounded by true walls, must be regarded as an organic deposition after 
the manner of those figured in some species of Orthoceras by Barrande. 

Hence it appears that whatever the species may be, it probably belongs to the 
genus Orthoceras. 

2. Genus-ACTINOCERAS, Bronn, 1837. 

1. AcTINOCERAS? (HURONIA) CRICKII, n. sp. Plate IV, figs. 9 ? 10-12. 

Description.-Shell rather large, straight, tapering rather rapidly at the rate 
of about 1 : 6.. Section elliptic, having the siphuncle situated excentrically, rather 
in front of the centre along the longer diameter, and considerably distant from 
the centre along the shorter diameter. Chambers narrow, very slightly oblique, 
and about one-sixth of the width of the shell in height. Septa shallow, convex, 
somewhat steeper .in front, and having a wide, very shallow bay or sinus on the side 
farthest from the siphuncle. Siphuncle very large, about two-fifths the width of the 
shell; consisting of a series of subturbinate or vasiform rosettes, rather wider than 
high, which sometimes appear thickened by organic (?) deposits; and containing in 
its centre a slight free subcylindrical endosiphon. Endosiphon suddenly expanding 
just below the top of each rosette into about four radiating horizontal tubuli, 
which branch into minor tubuli near their extremities, are supported by ridges 
below, and are more or less joined to each other by their lateral expansions. 
Septa meeting the siphuncle only a little below its widest part, and enfolding its 
lower portion . [? Surface (on the cast) showing a long longitudinal carina and signs 
of rather distant alternating threads or strire, fig. 9.] 

Size.-A specimen of twenty chambers is 80 mm. long by 25 mm. wide; 
another, of about eleven chambers, is 55 mm. long by 27 mm. wide. 

Localities.-Of external casts, probably belonging to this species, are two 
specimens from Top Orchard, three from Pilton Vicarage Well, and one from 
Fremington in the Barnstaple Athenreum; one from Baggy in the Museum of 
Practical Geology; two from Pilton in the Porter Collection; and two from 
Barnstaple and one from the south-west of Sloly in the Woodwardian Museum. 
Of natural sections showing the siphuncle there is one "from Yeotomes" in the 
the Barnstaple Athenreum; one from Croyde and one from Barnstaple in the 
Woodwardian Museum; and one from the Marwood Beds in the British Museum. 

Remarks.-Most of the exterior specimens are very poor, and some are very 
doubtful, and could hardly be identified specifically by themselves; but from the 
dimensions of their chambers and other points they appear most probably to 

E 
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belong to the same species as the remarkable natural sections last enumerated. 
Signs of the ornament are only seen in a single specimen from Baggy, but they 
appear sufficient to show its distinctness from the South Devon 0. laterale, 
Phillips. 

The internal arrangements seem peculiarly perplexing; while they approximate 
those of A.ctinoceras, they appear to present several characteristics strongly indicative 
of the Lower Silurian genus Huronia as differing from A.ctinoceras itself, e. g. (1) 
in the vasiform shape of the rosettes ; (2) in having the tubuli not in the centre 
but at the summit of the rosettes ; (3) in the r.osettes not being interseptal, but 
sunk into the bases of the septa ; ( 4) in the sides of the siphuncle being probably 
unsymmetrical, one side appearing as though it were more evenly nummuloid than 
the other; (5) in the siphuncle possibly not occupying a symmetrical position in 
the shell. On the other band, in the present species the septa and shell are 
generally preserved, having only perished in one specimen, whereas in Huronia 
they are hardly ever preserved. 

Mr. Crick has most kindly taken much trouble in comparing these sections 
with Cephalopods in the British Museum, and we together came to the conclu­
sion that they were so exceedingly like 01·moceras vertebratum, Hall/= Ormoceras 
Bayfieldi, Stokes, 11 as in all probability to be congeneric. Hence the question arises, 
as 0. vertebratum is the type of the genus Ormoceras, whether that genus ought to be 
united to Actinoceras after Foord or to Hu1·onia. Mr. Crick regards Stokes's 
type {which is in the British Museum) as very enigmatical, but its structure 
seems to correspond with, and to be explained by, our specimens; and it would 
seem, if we read the present species correctly, that Ormoceras is only Huronia in 
a different state of preservation, and that therefore Huronia has as much right as 
Ormoceras to be classed as a synonym, or perhaps a group, of Actinocems. 

The fact that in Huronia the siphuncle is almost always the only part 
preserved, which is said to prove the extreme tenuity of the shell, does not seem 
a bar against this, for it is easy to imagine that some species of the genus might 
have had thinner shells than others, or that shells in a siliceous deposit might 
have more easily perished than a limestone. Moreover in one of our own 
sections the siphuncle is the only part preserved, and in the other three the shells 
are retained in a very imperfect and indistinct condition. It may be noted that 
Stokes has, on the same plate as his Ormoceras, figured two sections of HU'i·onia, 
which seem extremely like our fossils. 

At the same time there can be no doubt that the general affinities of this 
species to Actinoceras are very great, and if the relationships to Hu1·onia above 
noted be verified by future specimens they will probably be found to be evidence 

1 1852, Hall, 'Pal. N. Y.,' vol. ii, p. 94, pl. xix, figs. 1 a-g. 
2 1840, Stokes, 'Geol. Trans.,' ser. 2, vol. v, pt. 3, p. 709, pl. lx, fig. 1. 
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not that Huronia, as distinct from Actinoceras, existed in the Devonian, but that 
Hu1·onia itself is merely a condition or, at most, a group of the genus Actinoce1·as. 

Taking these sections in connection with the probable indications of external 
ornament, there seem to be sufficient characters known to warrant the suggestion 
of a name for the species. 

4tfinities.- The large Orthoceras L1tdense, Phillips (not Sowerby), from 
these beds seems distinguished by its much greater size, wider chambers, and the 
shape of its siphuncle . 

.Actinoceras st1·iatum, Sowerby 1 
( = 0. lineale, de Koninck2

), differs in having 
much finer and more numerous equal lineations. It may be noted, however, that 
in the Woodwardian Museum there are specimens from Mudstone Bay and from 
Mawgan, which seem, in the few points visible, exactly like our fossils, and which 
are there labelled Orthoceras striatum (probably on the authority of Prof. M'Ooy). 

A.. subconicum, d'Orbigny,8 is, as figured originally by Sowerby,4 remarkably 
like our secti~ns, but has narrower chambers and more central tubuli. 

0LAss-G ASTEROPODA, Gold fuss, 1820. 

1. ORDER-PTEROPODA, Ouvier, 1798. 

I. FarniZy-OoNULARIIDA<}, Walcott, 1890. 

I. Gemts-OoNOLARIA, Sowe1·by, 1818. 

1. OoNULARIA DEFLEXWOSTA, Sandbe1·ger? Plate IV, fig. 13. 

? 1847. CoNULA.RIA. DEFLEXICOSTA., G. Sandberger. Bronn's Jahrb.,A.nn.1847, p.16, 
pl. i, fig. 6. 

? 1853. Sandberger. Verst. Rhein. Nassau, p. 243, 
pl. xxi, figs. 1, 1 a. 

? 1879. CONTINENS, var. RUDIS, Hall. Pal. N.Y., vol. v, pt. 2, p. 215, 
pl. xxxiv A., figs. 7, 8. 

Desc~·iption.-Shape probably a rather short pyramid. Faces without a central 
groove, but probably with a deep (angular?) marginal channel. Strire distant, 

1 1814, Sowerby, 'Min. Conch.,' vol. i, p. 129, pl. lviii; and 1888, Foord, 'Catal. Foss. Cephal.,' 

pt. 1, p. 190. 
2 1880, de Koninck, 'Ann. Mus. Roy. N. H. Belg.,' vol. v, p. 79, pl. xli, figs. 9-9 c; and 

pl. xliii, figs. 8-8 e. 
s 1849, d'Orbigny, 'Prodrome,' vol. i, p. 2. 
' 1839, Sowerby, in Murchison's 'Sil. Syst.,' p. 642, pl. xxi, fig. 21. 
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about f mm. apart, elevated, coarse, sloping upward, and curving in the centre 
so as sometimes to alternate and interlock at an angle of about 160°, or 
sometimes to meet in a continuous curve; alternating and interlocking at the 
margins. Interatrial spaces about four times the width of the strire, transversely 
but irregularly lineated inside, and showing signs of coarse crenulation within 
immediately under the strire, and very fine oblique lines on the outer surface. 

Locality.-One specimen from Pilton is in the Porter Collection. 
Remarks.-While this fossil gives abundant evidence that it belongs to the 

genus aonula1·ia, it is insufficient for very definite determination. It is flattened 
and too fragmentary to show its exact shape, and the inner surface is the only 
part well displayed. At the same time several characters are more or less clearly 
indicated. Besides the points which are at first sight apparent, there may be 
observed signs of a deep angular grooving at the corners, and in one portion, 
where the cast of the outside surface seems exposed, a very fine and oblique 
lineation is visible, which may, however, be partly due to accident. The strire are 
not perfectly regular, seventeen on one side of a face corresponding to twenty on 
the other. 

In the points observable it appears so closely to resemble a. deflexicosta, 
Sandberger, that these seem sufficient reason to refer it (presumptively) to that 
species. 

a . .continens, var. rudis, Hall, seems only to differ from Sand berger's figure in 
being more strongly ornamented, and being rather shorter in shape, and in these 
points perhaps more nearly resembles our specimen . 

.Affinities.-Of the species described by d' Archiac and de Verneuil it seems 
most nearly to resemble a. ornata/ but its strire are not so strongly angulated, 
while those of a. Brongnia1·ti, d' Arch. and de Vern.,' are centraliy continuous. 

a. Salinensis, Whiteaves,3 has much coarser and fewer tubercles. 

II. Family-TENTACULITID1E, Walcott. 

1. Genus-TENTACULITES, Schlotheim, 1820. 

1. TENTACULITES coNwus, F . .A. Romer. Plate IV, figs. 14, 14 a, 14 b. 

1850. TENTACULITES CONICUS, F. A. Romer. Beitr. Harz., pt. 2, p. 80, pl. xii, 
figs. 20 a, b. 

1 1842, d' Archiac and de Verneuil, ' Geol. Trans.,' ser. 2, vol. vi, pt. 2, p. 352, pl. xxix, 
figs. 5, 5 a. 

2 Ibid., p. 352, pl. xxxi, figs. 6-6 c. 
s 1891, Whiteaves, • Cont. Canad. Pal.,' vol. i, pt. 3, p. 244, pl. xxxii, figs. 9, 9 a. 
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Description.-Test conical, rather elongate, regular, slightly oblique. Section 
apparently circular. Rate of increase 1 in 8. Surface divided by about twenty­
two sharp, raised, slightly irregular annuli, which are not quite parallel near the 
aperture; with slightly concave, wide interspaces, which are finely and obliquely 
striated from right to left (thus I I I) when viewed with the apex at the bottom. 

Size.-Height 7 mm., width at aperture 2·5 mm. 
Locality.-A single specimen, mould and cast, from Top Orchard is in the 

Barnstaple Athenreum. 
Remarlcs.-The specimen is somewhat crushed, so that it is not possible to be 

certain that it was circular in section ; and from the roughness and decomposition 
of the matrix the oblique striation can only be seen with great difficulty. 

It is evidently a Tentaculite, and so closely approaches Tentaculites conicus, 
F . .A.. Romer, of the Wissenbach Slates, that I think it may probably be referable 
to that species. The only differences I can see are that the German fossil is slightly 
more elongate, increasing at the rate of two in seven instead of two in six, and 
that the striation is not seen in the figures. The latter is, however, so very minute 
that it might very well not have been noticed, and in specimens from Wissenbach in 
the British Museum, Mr. Crick and I discovered a similar striation, though it seemed 
direct rather than oblique. The former difference is probably due to the English 
shell being a little flattened out. I therefore have little doubt that they are 
identical. 

Affinities.-This is distinguished from Tentaculites tentacularis, Phillips, sp., 
by its very much lower rate of tapering. 

T. subconicus, Geinitz,1 is much narrower, increasing at the rate of two in 
eleven, but Geinitz hesitates whether to regard it as more than a variety. He 
.states9 that T. annulatus, Schlotheim,8 is very much larger, and that Schlotheim's. 
fig. 8 a is Silurian, but fig. 8 b is Devonian. 

Orthoceras A.usavense, Steininger, is considerably larger and more elongate,. 
but is otherwise very similar in general appearance. 

T. duru.~, Ludwig,' seems narrower and larger. 
T. acuarius, Richter,S as given by Kayser,6 has fewer annuli, and the strire are· 

longitudinal, not oblique. 

1 1853, Geinitz, 'Verst. Grauwack. Saschen,' pt. 2, p. 73, pl. xix, fig. 15. 
2 b'd ... I 1 ., p. 13. 
s 1820, Schlotheim, 'Petrefact.,' p. 377, pl. xxix, fig. 8 a. 
4 1864, Ludwig, 'Palreontograph.,' vol. xi, p. 318, pl. I, figs. 3 a, b. 
6 1854, Richter, ' Zeitsch. Deutsch. Geol. Gesell.,' vol. vi, p. 285, pl. iii, figs. 3-9. 
a 1878, Kayser, 'Abhandl. Geol. Srecialk. Preuss.,' Band ii, pt. 4, p. 112, pl. xxxi, :figs. 1-3-
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Sub-genus-CoLEOLus, Hall, 1879. 

Shell tubularly conical or slightly curved, very elongate; walls rather thick, 
smooth interiorly, annulated with transverse or oblique strire or rings externally. 

It is very doubtful whether there is any reason for separating this group from 
Tentaculites proper, on account of its smooth, simple interior, thicker walls, &c. 

2. TENTACULI'l'ES (CoLEOLus ?) TENTAOULARIS, Phillips, sp. Plate IV, fig. 15. 

1841. 0RTHOCERAB TENTACULARE, Phillips. Pal. Foss., p. 112, pl. xliii, figs. 

210a-e. 
? 1845. TENTACULITES TENUIS, Keyserling. Wissensch. Beob. Petschora-Land, 

pp. 272, 273. 
? 1850. TENUICINCTUs, F. A. Romer (pars?). Beitr. Harzgeb., 

pt. 1, p. 28, pl. iv, figs. 19 a?, b. 
? 1853. Sandberger. Verst. Rhein. Nassau, p. 250, 

pl. xxi, fig. 13. 
P 1887. Tschernyschew. Mem. Com. Geol., vol. iii, 

No.3, p. 42, pl. vii, fig. 14. 

Desm·iption.-Test very elongate, conical, circular in section, increasing at the 
rate of about 1 : 20, internally smooth, externally banded by very numerous, 
regular, elevated, rather distant annuli, about five or seven in a space equal to 
width, and with a few finer irregular strire. Structure rather thick. 

Size.-.An imperfect specimen is 15 mm. long and 2 mm. in diameter. 
Localities.-.A slab in the Porter Collection contains six imperfect specimens 

from Pilton. Phillips quotes it from Baggy Point and from Meadfoot (near 
'r01·quay). 

Remarks.-These specimens are evidently identical with Phillips's North 
Devon shell, though the annuli are generally closer. He regards it as an 
Orthoceras, because he considered that he saw septa in some of the specimens. 
He remarks, however, "that they are not satisfactory in regard to the siphuncle 
and septa," and he does not state whether it was in the North or the South 
Devon specimens that be observed these appearances. I should have yery great 
difficulty in regarding those fossils which I have examined as Cephalopods, both 
on account of the thickness of their walls and the smooth simple casts of their 
interior, which show no signs of septa. The lines indicating septa in Phillips's 
figure might, I think, easily be accounted for by the shrinkage of sediment in a 
long tube. Septa, however, exist near the apical end of T. attemtatus, HalJ.l 

1 1889, Nicholson and Lydekker, 'Manual Palreont.,' vol. i, p. 809, fig. 725. 
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T. tenuicinctus, F . .A. Romer, bas often broader rings, i. e. only four in a space 
equal to the width, but in other respects seems to agree, as far as can be judged 
by Romer's figure. .As given by Sandberger and Tschernyscbew, it is so very much 
smaller than the English fossil that it is unlilcely to be identical. 

Affinities.-T. glaber, Trautschold/ is very similar in shape and arrangement, 
but the annuli are so fine that the fossil is said to have the appearance of a 
Bacttites or a crinoidal tentacle. 

Orthoceras, n. sp., Holzapfel/ may be compared as being similar in ornament, 
but considerably larger. 

2. ORDER-PROSOBRANCHIA, Milne-Edwa?·ds, 1848. 

There se~m indications of a considerable number of univalves in the Pilton 
beds, especially in one or two bands near the base, where some minute species 
occur in considerable abundance. In the Marwood zone only two species are at 
present known to have existed. 

I. FarniZy-PsEUDOMELANIID.lE, Fischer, 1887. 

1. Gen~ts-MAOROOHILINA, Bayle, 1880. 

1. MACROCHILINA TURBINEA, n. sp. Plate V, figs. 1, 2. 

Description.-Shell small, elongate, turbinate, of three or four volutions. 
Spire equal to half the height of the shell, convex, the upper whorls being smaller 
in proportion than the lower. Suture simple, shallow. Whorls much exposed, 
very broad, convex, arching out from the upper suture, flattened on the back, 
and slightly incurving to the lower suture. Shell-structure very thin. Surface 
smooth. 

Size.-.A defective specimen is 16 mm. long and 8 mm. wide. 
Localities.-In the Barnstaple .Atbenreum is a specimen from Kingdon's, 

Sbirwell, and another from Vicarage Well, Pilton. 
Remarlcs.-This species, though imperfectly known, appears characterised by 

its turbinate form, resulting from the increasingly disproportionate diminution of 
its spire, and by its very broad whorls. The surface is shown to be smooth by a 
small fragment of shell remaining on the figured specimen from Sbirwell. 

1 1881, Trautschold, ' Dev. Foss. Schelong,' p. 5, pl. v, fig. 5. 
2 1882, Holzapfel, 'Palreontographica,' vol. xxviii, p. 247, pl. xlvii, fig. 5. 
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Affinities.-lt appears to be nearest to M. elevata, Whidborne,I from Lummaton, 
but to be distinguishable by its still broader whorls, and turbinate instead of 
conical spire. 

Mr. Roberts seemfl to have been inclined to identify it with Lowonema linctum, 
Phillips, sp. ; s but it appears separable from that shell by its broader and more . 
exposed whorls, its loftier spire, and its smooth surface. 

It is very distinct from all the Carboniferous shells described by de Koninck. 

2. MAOROCHILINA PUSILLA, n. sp. Plate V, fig. 3. 

DesC?·iption.-Shell very small, rather elongate, of four or five volutions. 
Spire conical, elevated, turrited, less than half the height of the shell. SutW'e 
rather deep and subacute. Whorls narrow, very much exposed, rapidly 
increasing, convex on the shoulder, rather flattened on the back, and curving in to 
the lower suture. Body-whorl large, diffuse, subglobose, rapidly narrowing in 
front. Surface smooth. 

Size.-Height 3 mm., width 2 mm. 
Localities.-There are two specimens from Pilton and one from Frankmarsh 

in the Porter Collection, and one from Upcott Arch Quarry in Miss Partridge's 
Collection. 

Ren~arlcs.-It is of course possible that these minute shells may be the fry of 
a larger species, but I know of none with which there is reason to identify them. 
It seems to me, therefore, that they must be regarded as a new form. 

Affinities.- It appears to have a higher spire and less enveloped whorls 
than M. imbricata, Sowerby, sp. ; 3 more convex and less enveloped whorls than 
M. subimbricata, d'Orbigny, sp. ; 4 and much narrower whorls than any of the 
other South Devon species. 

It seems to have a higher spire than M. monodontiforrnis, de Koninck,6 and a 
wider body-whorl than M. minor, de Koninck.6 

1 1891, vol. i, p. 170, pl. xvii, figs. 11-12 a. 

z Ibid., p. 170, pl. xvii, fig. 13. 
s Ibid., p. 164, pl. xvii, figs. 1-4. 
1 Ibid., p. 166, pl. xvii, figs. 5-7. 
5 1881, de Koninck, 'Ann. Mus. Roy. H. N. Belg.,' vol. vi, pt. 3, p. 28, pl. iii, figs. 32, 33. 
" Ibid., p. 35, pl. iii, figs. 28, 29. 
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2. Genus-LoxoNEMA, Phillips, 1841. 

1. LoXONEMA HALLII, n. sp. Plate V, fig. 8. 

Description.-Cast small, elongate, tapering, of seven or eight whorls. 
conical, much larger than the body-whorl. Sutures very slight. Whorls 
flat and very broad. Apex acute. Surface apparently smooth. 

Size.-Height about 12 mm.; width about 4 mm. 

41 

Spire 
nearly 

Locality.-One specimen from Vicarage Well, Pilton, is in the Barnstaple 
Athenreum. 

Rema1·ks.-This appears to be an almost perfectly conical shell, the sutures 
being very slightly indented, and the whorls obliquely flattened. r.l,hough the 
only specimep. is in a very poor and rather crushed condition, it seems to give 
sufficient evidence of its distinctness from any other Devonian forms with which 
I am acquainted. 

Ajfinities.-It comes very near in general shape to the Carboniferous 
Lomonema leviusculum, de Koninck/ but differs in having considerably broader and 
fewer whorls, and probably a larger body-whorl. Hs mouth is not preserved, so 
that its genus can be only decided by its general affinity to other species; and as 
numerous similar shapes are referred by de Koninck to Lomonema, I have placed it 
in that genus. 

It bears considerable resemblance to MacTochilina ejecta,2 from South Devon, 
especially in the breadth and flattening of its whorls, but differs in its more 
elongate spire. 

2. LoxoNEMA TROCHLEA1'UM, Miinstm·, sp. Plate V, figs. 4, 4 a, 5, 5 a. 

1840. TunniTELL.A. TROCIILE.A.TA, Munster. Beitr., pt. 3, p. 88, pl. xv, fig. 18. 
1843. LoXONEMA BUBUL.A.T.A., F. A. Romer. Verst. Harzgeb., p. 31, pl. viii, fig~. 

12, 12 a. 
1853. Sandberger. Verst. Rhein. Nassau, p. 229, pl.~xxvi, 

fig. 10. 

Description.-Shell very small, many-whorled, slowly increasing, aciculate. 
Whorls nearly as broad as high, with a narrow, oblique, flat rim under the suture, 

1 1881, de Koninck, • Ann .. Mus. Roy. H. N. Belg.,' vol. vi, p. 44, pl. iv, figs. 28, 29. 
:r 1891, Whidborne, 'Dev. Fauna;' vol. i, p. 170, pl. xvii, fig. 13. 

F 
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which is bounded by a blunt angle at the shoulder, the rest of the whorl being 
gently convex. Surface smooth, shell-structure rather thick. 

Sile.-An imperfect specimen is 6 mm. long and 2 mm. wide. 
Locality.-ln the Barnstaple Athenreum are two specimens from Kingdon's, 

Shirwell, and one from Vicarage Well, Pilton. 
Remarlcs-These specimens are portions of an extremely elongate shell, which 

increases very slowly, the diameter of the highest remaining whorl being more 
than half that of the fifth below it. As far as can be seen they exactly correspond 
with the species described by Sandberger, which, as stated by him, is a synonym 
of Turritella trochleata, Munster. rrhe latter shell, he says, is different from 
Turbonilla trochleata, Geinitz/ which certainly seems to have narrower and 
more convex whorls than our specimens. 

To Romer's own shell they bear less likeness, as that is described as finely 
striated on the body-whorl, and has perhaps even broader whorls. As, however, 
the body-whorls of our specimens seem lost, and the surface of the shell is in 
rather obscure preservation, and as Sandberger distinctly describes the whorls as 
smooth, there appears to be no reason to separate them on that account. 

A kindred specimen in the Woodwardian Museum from west of Saunton Court 
is noteworthy, though it is too poor for identification. Three or four whorls are 
seen, which increase much more rapidly in height than in width, so that the 
lower whorls are one and a half times as high as wide. Possibly it is only a 
distorted variety of the present species, but it presents great similarity to species 
of the genus s~tbulites, to which it may perhaps belong. 

Affinities.-The very similar specimen figured by Frech 2 appears from his 
description to be a Murchisonia, having a sinus-band. 

3. LoxoNJ£MA PRISCUM, Miinster, sp? 

1891. LoxoNEMA l'RISCUM, Whidbor'ne. Dev. Faun., vol. i, p. 181, pl. xviii, 
figs. 17-19. 

Localities.-There are several small specimens in the Woodwardian Museum 
from the west of Saunton Court. 

Remarks.-These specimens, which are in a very poor state of preservation, 
seem very similar to the fossils from Lummaton and Wolborough, which I have 
referred to this species. 

A.ffinities.-They differ.from the Shirwell specimens referred to L. t?·ochleatu.m 

1 1853, Geinitz, 'Verst. Grauw. Sachs.,' pt. 2, p. 42, pl. xi, fig. 7. 
2 1887, Frech, 'Zeitsch. Deutsch. Geol. Gesell.,' vol. xxxix, p. 730, pl. xxviii, fig. 1. 



LOXONEMA. 43 

in being much shorter shells with fewer, narrower, and more rapidly increasing 
whorls. 

Their smooth surface at once distinguishes them from L. Hennahianum/ to which 
they have been referred, as well as from Holopella antiqua, Goldfuss,2 sp., which I 
~ormerly confused with that shell. Since describing certain Lummaton fossils 3 

under the name of H. Hennahiana, Sowerby, I have seen the type specimen of that 
species in the Museum of the Geological Society, and find that it is evidently distinct 
from them. It is very much more coarsely ribbed than they are, and is more 
nearly akin to L. nexile, Phillips. Those Lummaton shells ought therefore to bear 
the name Holopella antiqua, Goldfuss, sp., instead of H. Hennahiana, Sow., which 
must be restricted to the Plymouth species. 

4. LoxoNEMA ANGLICUM, d'Orbigny. Plate V, fig. 6. 

1841. LoxoNEMA RUGIFERA, Phillips. Pal. Foss., p. 101, pl. xxxviii, fig. 188. 
1849. ANGLICA, d'Orbigny. Prodrome, vol. i, p. 62. 
1867. RUGIFERUM, Trenkner. Palaont. Novitat., pt. 1, p. 11, pl. i, 

fig. 19. 
1884. Clarke. Neues Jahrb. f., Min., Beil.-Band :3, 

p. 366, pl. v, figs. 24, 25. 
1895. RUGIFERA, Venukqff. Syst. Dev. Chaine des Mongodjares, 

p. 153, pl. iii, fig. 12. 

Description.-Shell large, many-whorled, subulate, very elongate, with 
apparently rather undulating sides to the spire. Apex aciculate. Spire consisting 
of ten or eleven very broad whorls, which are higher than the width of the shell 
near the apex, and gradually diminish in ra,tio, so that the height of the tenth 
whorl is about two-thirds of its width. Suture simple, shallow, obtuse. Whorls 
sloping from the suture in a sigmoid curve, the upper part being slightly and 
obliquely concave, and the lower part wide and convex; ornamented with about 
twelve very large, prominent, transverse, rounded ribs, which are largest in the 
central parts of the whorl, and are rather oblique and slightly sigmoid, and so 
arranged that they frequently form continuous ribs down the spire. " Mouth 
roundish.'' 

Size.-A specimen in the Museum of Practical Geology measures 45 mm. high 
by 11 mm. wide. 

Localities.-There are four specimens from Braunton Down in the Museum of 
Practical Geology, and one from Frankmarsh in Mr. Hamling's Collection. A 
very poor cast from Kingdon's in the Barnstaple Athenreum appears to belong to 
this species. 

1 1840, Sowerby, ' Geol. Trans.,' ser. 2, vol v, pt. 3, pl. lvii, fig. 22. 
2 1844, Goldfuss, ' Petref. Germ.,' vol. 3, p. 110, pl. cxcvii, fig. 14. 
3 1891, Whidborne, • Dev. Fauna,' vol. i, p. 228, pl. xviii, figs. 16, 16 a. 
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Remarlcs.-This beautiful species is well described and represented by Phillips 
in the 'Pal. Foss.,' but it appears to be distinct from the Yorkshire L. 1·ugife1·um 
(Ph.)/ with which he identifies it. It is distinguished by the fact that the ribs are 
continuous over the whole surface in the adult shell, as well as in the young form. 
This distinction is observable even in Phillips's own descriptions of his two shells. 
The evanescence of the upper part of the ribs in adult shells in the Carboniferous 
species is still more clearly seen in de Koninck's figures," who separates the 
Devonian form from it on the authority of d'Orbigny under the name of 
L. anglicum. On the other hand, in all the Devonshire specimens of L. anglicum, 
even in the largest which I have seen, the continuity of the ribs is clear; and 
these ribs also seem slighter, more continuously uniform in size, and rather more 
flexuous. The same characters are shown by both Clarke's and 'rrenkner's :figures 
of the German Devonian shell. 

At the same time the two forms have many characters in common, and it is 
quite possible that the examination of a larger series of examples than w~ have at 
present might break down the line of distinction between them. 

Affinities.-L. angulosum, F. A. Romer,8 is a shorter, fewer-whorled shell, with 
more arching ribs. 

Holopella moniliformis, F. A. Romer,' differs in having its ribs twice as 
numerous, and twice as fine. 

II. Family-NATICID.lE, Forbes, 1838. 

1. Gemts-NATIOOPsrs, M'Ooy, 1844. 

1. NATICoPsrs HALLII, n. sp. Plate V, figs. 11, 12, 13? 

Desc1·1'ption.-Shell rather small, subglobose, rather oblique. Spire low, 
turbiniform, consisting of between three and four rapidly increasing convex 
volutions, which are less than half exposed. Sutures shallow, obtuse. Body­
whorl more than two-thirds the total height of shell, voluminous, convex. Mouth 
pear-shaped, longer than wide, entire, acute behind. Inner lip sigmoidal, 
somewhat produced below, where it fol'ms a spurious columella, and covered with 
a spreading callosity. Umbilicus apparently closed. Surface smooth. 

1 1838, "Melania ru,qifera," Phillips,' Geol. Yorks.,' vol. ii, p. 229, pl. xvi, fig. 2u. 
2 1881, de Koninck, 'Ann. Musee Roy. d'Hist. Nat. Belg.,' vol. vi, p. 59, pl. vi, figs. 12, 13. 
a 1850, F. A. Romer, 'Beitr. Harzgeb.,' pt. 1, p. 3, pl. i, fig. 5. 
4 1866, ibid., pt. v, p. 8, pl. xxxiv, figs. 5 a, b. 
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Size.-Two specimens measure respectively 14 mm. high by 12 mm. wide, and 
18 mm. high by 16 mm. wide. 

Localities.-ln the Barnstaple .Athenreum are two casts and one mould from 
Sloly, and in the Museum of Practical Geology, seven casts from the Marwood 
beds, and four from " Pilton beds, Croyde Bay," besides another poor specimen 
from Croyde, which appears to have come from a higher horizon. .A minute cast 
(fig. 13) from the Cucullrea beds of Baggy Point, in Mr. Hamling's Collection, 
which bas a very low spire, seems to be the young form of this species. 

Remarks.-These fossils have been variously referred to Natica mm·idionalis, 
Macrocheilus imbricatum, and Pleu1·otomaria, but they certainly have nothing to do 
with either. With two exceptions they have a red ferruginous matrix, indicating 
that they came from the top of the Sloly beds. The surface is seen from the mould 
to be distinctly smooth. rrhe shape of the mouth is well shown in some sp~cimens, 
the outer lip curving regularly to the front, until it meets the inner lip, where it 
curls round, forming the free margin of a long oblique cylinder of shell, which is a 
kind of spurious columella. The height of the spire is rather variable, and 
probably increases with age. This species is named after Townshend M. Hall, 
Esq., F.G.S., who made the Collection now in the Barnstaple .Athenreum. 

Affinities.-. It is easily distinguished from N. meridionalis, Phillips/ by its 
smoothness, and its greater size and shortness. 

Natica st1·iolata, F . .A. Romer/ differs in being finely striated, and in having a 
ra.ther higher spire. 

Natica p·urpura, F . .A. Romer,3 is much more elongate, and has a much higher . 
spire. 

Naticopsis elegantula, (Ehlert and Davoust' (which appears to agree generically), 
is very similar to the young form of our shell, but seems distinguished by having 
trans\ferse and also fine longitudinal strire. 

2. Genus-NATICA, Adanson, 1757. 

1. NATICA? MERIDIONALis, Phillips. Plate V, fig. 14. 

1841. NATICA MERIDIONAus, Phillips. Pal. Foss., pl. xxxvi, fig. 173. 

Description.-" Shell small, with equidistant undulations, which are most 
prominent on the upper part of the whorl, and pass thence in a directly longitudinal 
direction" (Phillips). 

L 1841, Phillips, 'Pal. Foss.,' p. 94, pl. xxxvi, fig. 173. 
2 1850, F. A. RomPr, 'Beitr. Harz.,' pt. 1, p. 33, pl. v, fig. 7. 
s Ibid., pt. 1, p. 34, pl. v, fig. 8. 
4 1880, (Ehlert and Davoust, 'Bull. Soc. Geol. Fr.,' ser. 3, vol. vii, p. 712, pl. xv, figs. 3-3 c. 
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Size.-Height 2 mm., width 1•5 mm. 
Localities.-Baggy (vide Phillips). One or two small casts from Ironpost, 

near Dulverton, in my collection, appear to belong to this species. 
Remarks.-! have not met with any undoubted specimens of this shell, but the 

above-mentioned casts probably belong to it. They are globose shells with half­
exposed, quickly~increasing whorls, which (in the cast) are convex on the shoulder 
and nearly flat on the broad back. They agree with Phillips's figure in dimensions, 
except that perhaps they are slightly wider . 

.Affinities.-From Naticopsis Hallii they differ in being much smaller, less 
oblique, and more elongate and turrited. 

III. Family.-CAPULIDJE, Fleming, 1828. 

1. Genus.-CAPULUS, Montfort, 1810. 

1. CAPULUS ROSTRATus, Trenknm·? Plate V, fig. 15? 16. 

r 1867. CAPULUS ROSTR.A.TUS, Trenkner. Paliiont. Novit., pt. 1, p. 12, pl. i, 
fig. 22. 

1891. ? Whidhorne. Devon. Faun., vol. i, p. 207, pl. xx, 
fig~. 6-8. 

Locality.-One or perhaps two small specimens are in the Porter Collection 
from Pilton. 

Remarlcs.-Mr. Porter's specimen undoubtedly agrees, '1 think, with 
Wolborough and Lummaton fossils referred by me to this somewhat doubtful 
species. 'rhe body-whorl is deeply concave below and very much flattened. 
The apex would seem to be much closer to the plane of the mouth than it is 
in the South Devon specimens. 

A very similar specimen was found by Dr. Hicks and myself at Freshwater 
West, Pembrokeshire. 

2. CAPULUS TERMINALIS, Whidborne. Plate V, figs. 17, 17 a. 

P 1885. C.A.PULUB DORMITANS, Maurer. Abhandl. Grossh. Hessisch. Geol. Landes., 
vol. i, pt. 2, p. 239, pl. x, figs. 14, 14 a. 

P 1885. H.A.INENSIS, Maurer. Ibid., p. 239, pl. x, figs. 16-20. 
1890. TERMIN.A.LIS, Whidhorne. Devon. Fauna, voL i, p. 211, pl. xx, 

figs. 16, 16 a. 
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Locality.-There are two specimens in the Porter Collection from Pilton. 
Rema1·ks.-One of Mr. Porter's specimens isa fine though slightly distorted 

cast, and appears accurately to agree with the South Devon form. The second is 
a mould, and is consequently doubtful, as the shape of the upper part of the whorl 
is hidden. 

The English fossils closely resemble and are midway between Maurer's two 
species, 0. dormitans and 0. Hainensis. These two species seem to differ only in 
the length of the body-whorl, and the latter of them itself is seen to vary 
considerably in that particular. If the three forms are identical, 0. do1·mitans 
would be its rightful name. It may, perhaps, be well for the present to leave 
them unblended, as in the upper part of the inner side of the English specimens 
is a strong longitudinal fold not seen in the German specimens, and we have not 
at present sufficient material to show whether this is an accidental or permanent 
character. 

3. CAPULUS coMPREssrrs, Goldfuss, sp. Plate V, figs. 18, 18 a. 

1891. 0AFULUB COMFREssus, Wkidborne. Dev. Faun., vol. i, p. 209, pl. xx, figs. 
9-11. 

1895. PLATYCERAS COMFRESSUM, Kayser. Ann. Soc. Geol. Belg., vol. xxii, p. 184, 
pl. iv, figs. 1-3. 

1895. Holzapfel. Abhandl. k. Preuss. Geol. Landes., 
n.s. pt. 16, p. 176, pl. xi, figs. 5, 6, 9; pl. xiv, 
figs. 8-11; and pl. xv, figs. 1-3. 

Size.-Height 8 mm., width 17 mm., depth 17 mm. 
Localities.-In the Barnstaple Athenreum are three casts from Top Orchard, 

Croyde Bay, and Pilton respectively. 
Remarks.-'rhese specimens are not very clear, being too much crushed and 

obscured by matrix to be easily identified. In its present condition the best 
preserved specimen so closely resembles 0. compressus, especially as figured by 
Kayser from Belgium, that it seems most probable that they are identical. 

Affinities.-From South Devon specimens of 0. ?'ostratus, Trenkner, it differs 
by its less flatness, by the concavity of its lower side, and by indications of longi­
tudinal folds near the mouth. It is quite possible that, as Holzapfel asserts, 0. 
rostratus may prove to be only a variety of 0. comp1·essus; but I can by no means 
follow him in uniting such totally distinct shells as Diaphorostoma ( = Platyo­
stoma)? sigmoidale, &c., with the latter species. 
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0. Zinckeni, F. A. Romer/ as given by Barrois,2 has a less incurved and 
rounded apex, and a much more rapidly increasing whorl. 

2. Sub-genus-ORTHONYCHIA, Hall, 1843. 

1. ORTHONYCHIA ROTUNDA, n. sp. Plate V, figs. 19, 19 a. 

Description.-Shell rather large, elevated, campanulate, not involute. Apical 
extremity small, bent forward ; the perpendicular from the apex to the plane of 
the mouth falling within the aperture at one-third of the diameter from its front or 
inner side. Whorl very rapidly expanding, indented by _four indistinct shallow 
depressions, which run from near the apex to the corners of the mouth. Mouth 
very wide, expanding, sub-quadrate, considerably wider than long, with a rather 
undulating margin, which is lobed by the indistinct concavities at the corners. 
Surface apparently rather irregular, and covered with coarse undulating growth­
lines. 

Size.-Height 24 mm.; width across mouth 26 mm., from mouth to apex 
15 mm. 

Locality.-A single specimen from Pilton is in the Porter Collection. 
Remarlcs.-Tbis fossil, while approaching Orthonychia quadmng1tlaris, mihi,S 

from South Devon, appears to differ specifically by having a more central and 
recurved apex, a more oblique inner side, a rougher surface marked with undulating 
growth-lines, and a less quadrate mouth, which is undulated by several concavities 
round the margins. The apex itself is defective both in the mould and cast of our 
speCimen. 

Affinities.-It approaches Platycems d1~bimn, Barrois/ but seems to differ in 
being less transverse and less botryoidal, and in having a recurved apex. 

2. ORTHONYCHIA ACUTA, F. A. Rume1', sp. Plate V, figs. 20, 21; and Plate VI, 
figs. 1, 1 a, 2, 2 a. 

1855. AcnocuLIA ACUTA, F. A. Rumer. Beitr. Harzgcb., pt. 3, p. 6, pl. ii, 
fig. 11. 

1855. BxsCHOFII, F. A. ROmer. Ibid., pt. 3, p. 6, pl. ii, fig. 10. 

1 1843, F. A. Romer,' Verst. Harzgeb.,' p. 17, pl. vii, fig. 4. 
2 1889, Barrois, 'Mem. Soc. Geol. Nord,' vol. iii, p. 197, pl. xiii, figs. 6-6c. 
s 1891, Whidborne, 'Devon. Faun.,' vol. i, p. 223, pl. xxi, figs. 8-8 b. 

4 1889, Barrois,' Mem. Soc. Geol. Nord,' vol. iii, p. 191, pl. xiii, figs. 1 a, b. 
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1858. C.&.PULUB ACUTUB, Giebel. Sil. Faun. Unterharz., p. 18, pl. iii, figs. 14, 
17, 18. 

1858. 
1858. 

p 1858. 
1861. 
1861. 
1865. 
1867. 

1868. 

? 1868. 

p 1868. 
1878. 

1879. 

p 1885. 

1889. 

1889. 
1889. 

p 1889. 
? 1889. 

1893. 

BISCHOFII, Giebel. Ibid., p, 19, pl. iii, figs. 1, 3, 13. 
ACUTIBBIMus, Giebel. Ibid., p. 19, pl. iii, fig. 9. 
BELCANUB, Giebel. Ibid., p. 20, pl. iii, fig. 8. 

PLATYCERAS cONICUM, Hall. Desc. New Species Fos., p. 3. 
QUINCYENBIB, Mcmesney. Desc. New Palreoz. Foss., p. 90. 

Ibid., Illust., pl. vi, figs. 6 a, b. 
QUINOYENBE, McOkesney. Trans. Chicago Acad. Sci., vol. i, 

p. 49, pl. vi, fig. 6. 
(ORTHONYCHIA) QUINCYENBE, Meelc and Worthen. Geol. Surv. 

Illinois, vol. iii, p. 510, pl. xv, 
figs. 5a, b. 

SUBPLICATUM, Meelc and Worthen. Ibid., 
p. 457, pl. xiv, figs. 4 a-c. 

CAPULUB CONICUs, Trenlcner. Paleont. Novitat., pt. 2, p. 21, pl. vii, fig. 14. 
HERCYNICUB, Ka!JBt!r. Abhandl. Geol. Specialk. Preuss, Band 2, 

pt. 4, p. 89, pl. xiv, figs. 1-14; and 
pl. xv, figs. 10-11 b. 

PLATYCEBAB (ORTTIONYCHIA) coNICUM, Hall. Pal. N. Y., vol. v, pt. 2, 
p. 3, pl. i, figs. 13-23. 

BELCANUB ?, Maurer. Abhandl. Grossh. Hessisch. Geol. Landes., 
vol. i, pt. 2, p. 242, pl. x, figs. 23, 24. 

PLATYCERAS ACUTUM, BarroiB. Mem. Soc. Geol. Nord., vol. iii, p. 198, 
pl. xiii, fig. 7. 

A.Ct"TIBSIMUM, Barrois. Ibid., p. 199, pl. xiii, fig. 8. 
HERCYNICUM, Barrois. Ibid., p. 189. 
BELCA.NUM, BarroiB. Ibid., p. 190, pl. xii, fig. 7. 
DUBIUM, Barrois. Ibid., p. 191, pl. xiii, fig. 1. 
cuLTELLUB, Tsckernysckew. Mem. Com. Geol., vol. iv, No. 3, 

p. 157, pl. i, fig. 27. 

Description.-Shell elongate, not involute, very variable. Apex blunt, vertical, 
situate somewhat in front of the perpendicular from the centre of the plane of the 
mouth. Whorl more or less conical or fusiform, increasing with variable rapidity, 
and generally bearing several concavities and convexities, which radiate from the 
apex, and which render the oral margins irregularly lobate. Mouth large, sub­
oval. Surface apparently marked by indistinct growth-lines. 

Size.-Height 12 mm., width 12 mm. 
Localities.-There is a specimen from Sowden, near Barnstaple, and one from 

Top Orchard, in the Barnstaple .A thenreum ; another from Top Orchard in the 
W oodwardian Museum; and three, respectively from Pilton, Fremington, and 
Marwood Parish, in the Porter Collection. 

Rernm·lcs.-The above specimens vary very greatly in shape. No two of them 
G 
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are alike, and the great difference in apical height may be seen by comparing the 
two first figures on Pl. VI. No doubt this is partly due to pressure during 
fossilization, but the amount of natural variation was evidently very great. 
Nevertheless, there do not appear to be any definite characters by which any of 
them might be specifically distinguished from the rest, and there seems every reason 
to suppose that they all belong to a single very variable species. 

This view is borne out by a comparison with the foreign forms described by 
F. A. Romer, with which our English specimens evidently agree. They are shown 
by Kayser to form part of an extremely variable species, to which he gives the 
name 0. hercynicus, but which, as it appears to me, the laws of nomenclature oblige 
us to call either 0. Bischojii or 0. acutus. The limits which Kayser assigns to his 
species are still wider than those shown by our Pilton specimens. There is no 
English evidence of the elongate 0. acutissimus or the smooth 0. selcanus which he 
includes among its varieties. Even, however, excluding the two latter forms, the 
variation of the German shell is fully as great as ours. 

Barrois, it is true, re-divides Kayser's species, but he intimates that he does so 
simply on artificial grounds, and it seems possible that some of his other forms, 
besides those enumerated above, may also belong to it. 

Tschernyschew's P. cultellus is a flattened form almost exactly like the 
specimen here figured on Pl. V, fig. 20, and cannot possibly be specifically dis­
tinct from that shell. 

0. conicus, Hall, seems exactly to correspond. 
The American Carboniferous form Platyceras quincyense, McChesney, appears 

to have its base more oblique, so that the front margin seems perpendicular to it. 
This, if not a mere accident, is possibly not more than a varietal difference. Jt 
seems to fall well within the limits of the present species, but its apex is unknown. 

One of Mr. Porter's Pilton specimens is interesting from the fact that it is 
attached to, and seems totally to envelope, a specimen of Actinocrinus Porteri. 

Affinities.-Platycems Lm·ieri, de VerneuiJ,l is distinguished by its whorl being 
much more incurved and considerably overhanging the inner margin ofthe mouth. 

Pla.tyceras dentali~tm, Hall,1 differs by having the longitudinal ribs and furrows 
twisted instead of straight. 

Oapul~s q~tadmtns, Maurer,8 seems distinguished by its quadrate section, its 
sharp apex, and its perpendicular inner side. 

I 1850, de Verneuil, ' Bull. Soc. Geol. Fr.,' ser. 2, vol. vii, p. 779; and 1881, <Ehlert, 'Mem. Soc. 
Geol. Fr.,' ser. 3, vol. ii, p. 14, pl. ii, figs. I a--cl. 

2 1861, Hall, • Desc. New Species,' p. 1; and 1B79, Hall, 'Pal. N. Y.,' vol. v, pt. 2, p. 2, pl. i, 
figs. 3-8 ; and 1881, <Ehlert, ' Mem. Soc. Geol. Fr.,' ser. 3, vol. ii, p. 15, pl. ii, figs. 2 a-c. 

s 1885, Maurer, 'Abhandl. Grossb. Hessisch. Geol. Landes.,' vol. i, pt. 2, p. 243, pl. x, fi.g11. 
26-28. 
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The Carboniferous 0. 1·ectus, de Ryckholt,1 approaches so close as to show no 
points of difference in the original figure; but, as given by de Koninck,1 who unites 
with it 0. corpuratus, de Ryckholt,1 it is distinguished by having a sharper, more 
regular and curved apex, and a convex back. De Koninck3 also doubtfully joins 
to it 0. subplicatum, Meek and Worthen, which seems indistinguishable from low 
forms of the present shell. 

IV. Family-SoALARIID£, Broderip, 1839. 

I. Genus-HoLOPELLA, M'Ooy, 1852. 

1. HoLoP.ELLA TENUISULOATA, Sandberger. Plate V, fig. 7; and Plate VI, figs. 3, 3 a. 

1891. HoLOPELLA TENUIBULCATA, Whidborne. Dev. Fauna, vol. i, p. 25G, 
pl. xvii, fig. 20 ; and pl. xviii, fig. 10. 

Size.-Length 24 mm., width 10 mm. 
Localities.-Three specimens from Kingdon's, Shirwell, are in the Barnstaple 

Athenreum. 
Remarks.-These fossils, though almost entirely in the form of casts, seem 

undoubtedly to correspond with the South Devon shell. A small portion of the 
surface remaining on one of them shows the oblique transverse strire characteristic 
of the species. 

2. Genus-AOLISINA, de Koninck, 1881. 

This genus was formed by de Koninck for elongate shells with convex 
spirally striated walls ; oval mouth ; smooth, entire, and unexpanding outer lip ; 
slightly thickened and unbent columella; and imperforate axis. 

He distinguishes it from Mu1·chisonia by the absence of a sinus-band; from 
Lowonema by its spiral strire ; from Tu1Titella by its more convex whorls and 
deeper suture ; and from Aclis by its simple columella. 

1 1867, de Ryckholt, • Melange Pal • .' pt. 1. p. 36, pl. i, figs. 5, 6. 
2 1883, de Koninck, 'Ann. Mus. Roy. H. S. Belg.,' vol. viii, pt. 4, p. 171, pl. xlvi, figs. 14-16, 

23, 24. 
3 1867, de Ryckholt, 'Melange Pal.,' pt. i, p. 38, pl. i, figs. 11, 12. 
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1. AcLISINA LONGISSIMA, n. sp. Plate V, fig. 10. 

Deset·iption.-Shell minute, aciculate, of very numerous whorls. Whorls nearly 
evenly convex, very narrow, very slowly increasing, much exposed. Sutures 
simple, rather deep. Ornament consisting of six fine, acute, elevated, distant, 
spiral threads, placed at equal distances on the whorl, and separated by wide 
concave interspaces. 

Size.-A fragment with seven whorls is about 3 mm. long. 
Locality.-There is a specimen showing seven whorls in the Porter Collection 

from Pilton. 
Remarks.-This tiny fossil differs from M'Coy's description of Lowonema 

polygymtum,I from the Yellow Sandstone Group of the Irish Carboniferous, by 
having six ridges instead of five, by having narrow whorls, and by being still 
more aciculate. De Koninck regards that species as belonging to .Aclisina, and 
not to Murchisonia. 

Affinities.-Aclisina multim·istata, <Ehlert,11 is distinguished by having decidedly 
more numerous spiral ridges. 

From Mu1·chisonia similis, 'rrenkner,s it differs in being much more aciculate 
and having more numerous ridges. 

V. Family-SoLARIIDJE, Ohenu, 1859. 

1. Genus-EuoMPHALUS, Sowe1·by, 1814. 

1. EuoMPHALUs VERMis, n. sp. Plate VI, figs. 4, 4 a. 

1841. EuoMPHALUS SERPENs, Phillips (pars). Pal. Foss., p. 94, pl. xxxvi, figs. 
172c-e (only). 

1844. M'Ooy. Synopsis Carb. Foss. Ireland, p. 37. 
1853. Geinitz. Verst. Grauw. Sacbsen, pt. 2, p. 43. 
1890. sp., Whidborne. Dev. Fauna, vol. i, p. 243. 

Description.-Shell minute, nearly discoid. Spire of about four whorls, very 
slightly elevated above the body-whorl. Whorls slowly increasing, nearly circular 

1 1844, M•Coy, 'Syn. Carb. Foss. Ireland,' p. 30, pl. iii, fig. 1. 
2 1887, <Ehlert,' Bull. Soc. :Fltud. Sci. Angers,' 1887, p. 10, pl. viii, figs. 4, 4 a. 
3 1867, Trenkner, 'Palaont. Novitat.,' pt. 1, p. 10, pl. i, fig. 17. 
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in section, very convex at the shoulder, gently convex on the back. Sutures deep 
not wide. Umbilicus very large, and moderately shallow. 

Size.-Approximate measurements: width 6 mm., height 2·5 mm. 
Localities.-In the Barnstaple Museum are four specimens from Frankmarsh, 

one from Kingdon's, Shirwell, and two from Vicarage Well. In the Porter 
Collection are several specimens from Pilton ; in the Museum of Practical Geology 
one from Brushford; in my Collection one from Frankmarsh; and in Mr. 
Hamling's Collection, one from the Kiln, Croyde Bay. 

Remarks.-'rhese shells evidently belong to one of the species included by 
Phillips under the name Ezt. serpens, viz. that represented by his figures 172 c, d, e. 
They are perfectly distinct from the much larger species which is common in 
South Devon, and which is, as I believe, generally regarded as Eu. serpens, 
although Phillips's description had evidently chief reference to the present shell. 
To that larger species I have, therefore, proposed to restrict Phillips's name; and 
consequently it is necessary to find some other term for the Pilton form. 

This species is distinguished by its uniformly small size, by its spire being 
definitely, though slightly, elevated above the body-whorl, and by the section of 
its whorls being almost subangular, and as long or longer than wide. It shows 
very little variation in size or general shape. It is decidedly gregarious ; upon 
one small slab I have counted seven specimens. But, though evidently very 
common, I have not been fortunate in obtaining good specimens for figuring, and 
the one which I have bad drawn is a small imperfect cast, not giving specific 
characters as definitely as could be wished. 

Affinities.-It differs from all the South Devon forms in other points beside 
_size. Its spire is more elevated than that of Philoxene lrevis, and less so than that 
of Eu. Dionysii. 

2. EuoMPHALUs, sp. 

Remarlcs.-In the Barnstaple Athenreum is a large specimen about 15 mm. in 
diameter from Vicarage Well, Pilton, which is too imperfect for specific deter­
mination, but appears to be quite distinct from the small species common in 
-these beds. Only three fourths of the outer whorl remain. It appears to be 
discoidal in shape, to have a sunken spire, and to be perfectly circular in the 
section of the whorls. 
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2. Genus-RHAPHISTOMA, Hall, 1847. 

These are small low shells, with a rather small umbilicus, which often bears a. 

small marginal keel. The mouth is sub-trigonal. The whorls bear a narrow 
band produced by a sinuosity in the aperture. The surface shows growth-lines 
or fine crenulations at the suture. It occurs in the Lower Silurian and the 
Carboniferous, and de Koninck remarks on its supposed absence from Upper 
Silurian and Devonian rocks. 

It has generally been regarded as belonging to the Pleurotomariidre; but 
de Koninck, and perhaps Hall, are inclined to class it with the Solariidm. 
Possibly it really goes to show the relationship between these two families. 

Fischer 1 regards it as synonymous with Scalites, Conrad, 1842. 

1. RHAPHISTOMA JUNIUs, de Koninclc. Plate VI, figs. 5-7. 

? 1841. PLEUROTOM:ARU. EXPANSA, Phillip&. Pal. Foss. (not Geol. Yorks.), p. 97, 
pl. xxxvii, fig. 179. 

1843. EuoM:PHALUS RADIANS, dB Koninclc (pars). Desc; Anim. l<'oss. Carb. Belg., 
p. 442. 

1854. Morri&. Catal., p. 248. 
1876. .Arm&trong, Young, and Roberllon. Catal. West Scot. 

Foss., p. 56. 
1881. RAPHISTOM:A JUNIOR, de Koninck. Ann. Mus. Roy. H. N. Belg., vol. vi, 

p. 135, pl. xii, figs. 15-17. 

Description.-Shell very small, sub-conical, but so much depressed as to be 
nearly discoidal. Spire consisting of about five rather slowly increasing volutions, 
much enveloped, the lower walls covering nearly hal£ of the upper half of the 
whorl above. Apex elevated, sharp. Suture slight, facing upwards. Whorls, in 
section, much wider than high ; in outline, turning suddenly outward from the 
suture and spreading out obliquely and almost flatly to the centre of the back, 
where they curve round so suddenly as almost to form a blunt rounded angle, and 
then proceed with a slight convex curvature to the umbilicus. Ornament consist­
ing of a row of strong, short, transverse ridges, close to the suture, which vanish 
immediately; the rest of the surface showing no ornament except occasionally 
very slight and indistinct continuations of 'some of the strim of the sutural crown, 
which arch backwards, and then perhaps turn suddenly forwards just above the 
angle of the back. Umbilicus small, bordered by a small sunken keel. 

Size.-Height 4 mm., width 7 mm. 
Localities.-A specimen from Pilton is in the Porter Collection ; three others 

1 1887, Fischer, 'Manual Conchyl.,' p. 851. 
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from the west of Saunton Court in the Woodwardian Museum; one from Ironport 
in my Collection; and one from Kingdon's, Shirwell, in the Barnstaple Athenreum. 

Remarlcs.-This little species so exactly agrees with the Carboniferous shell 
from Belgium, Scotland, and the Isle of Man, described by de Koninck as Rhaphi8-
toma junius, that there can be no doubt of their identity. The agreement extends 
both to shape and markings, umbilicus and umbilical keel. Almost the only 
difference is that our shells are decidedly smaller, and that de Koninck does not 
notice the downward continuation of the sutural corona, which is very obscurely 
observable in one only of our specimens. De Koninck also mentions a depres­
sion like a sinus-band, which, however, he regards, not as a true sinus-band, but 
as a band similar to that s'een in some forms of Euomphalus, in the neighbourhood 
of which he therefore places the genus. In our shells this character cannot be 
distinctly observed. 

This species seems to bear very much likeness to the Plenrotomaria er:epansa, 
Phillips, of tlie 'Pal. Foss.,' and it is most probable that Phillips's figure represents 
a specimen of it. That specimen I have not been able to find. In its figure 
there are indications of a ribbed sinus-band, which certainly does not exist in our 
present species. On comparing, however, this figure with his description (which 
is quoted from the description of Pl. expansa in the' Geol. Yorks.') it seems most 
likely that this appearance in the figure was due to a confusion with the adjoining 
matrix. At all events, it is pretty clear that the shell he described from Devonshire 
is quite distinct from the true Pl. e.vpansa, Phillips, of Yorkshire, which is clearly 
a Pleurotoma1·ia, is both spirally and obliquely striated, and has no signs of any 
sutural crown. 

Whether Pl. gracilis, Phillips, is more than a variety of this species is question­
able. Our specimens seem intermediate between Phillips's figures of his two 
species, but I have been unable to find the types of either, and the data given by 
him are too meagre for a satisfactory conclusion. If, however, the species which I 
have described from Lummaton is really identical with Phillips's Pl. gracilis, then 
that shell is certainly distinct from the present, and differs from it by having a 
more distinct and elevated sinus-band. 

A.ffinities.-Natica discus, F. A. Romer,1 is very similar in shape, but is micro­
scopically striated. It perhaps belongs to the same genus, but is so much larger 
that it is probably a distinct species. 

Trochus oxygonus, F. A. Romer/' has a much sharper basal angle, and perhaps a 
slightly lower spire. 

The fiat variety of Pleurotomaria crenatostriata, Sandberger,S is very similar, 

1 1852, F. A. Romer, 'Beitr. Harzgeb.,' pt. 2, p. 88, pl. xiii, figs. 11 a, b, c. 

ll 1843, F. A. Romer, ' Verst. Harzgeb.,' p. 29, pi. viii, fig. 5. 
3 1853, Sandberger, 'Verst. Rhein. Nassau,' p. 188, pl. xxiii, figs. 2-2 d. 
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differing in having the ornament continued all over the whorls, and in having a 
very definite sinus-band, bounded by threads. The longer variety figured by 
Sandberger is a totally different shell from ours. 

VI. Family-PLEUROTOMAtUID..E, d'Orbigny, 1842. 

1. Genus-PLI!:UROTOMARIA, Defmnce, 1826. 

1. PLEUROTOMARIA GRACILIS, Phalips. 

1892. PLEUROTOMARIA GRACILIS, Whidborne. Dev. Fauna, vol. i, p. 303, pl. 
xxviii, fig. 18. 

Remarlcs.-I have found no specimens referable to this species in the Pilton 
Beds, but Phillips quotes it from Brushford and Baggy Point. His figure shows a 
distinct sinus-band, and if that is correct it is certainly distinct from Rhaphistoma 
junius, which approaches it in general shape. 

2. PLEUlWTOMARIA HAMLINGII, n. sp. Plate VI, figs. 9, 9 a. 

1841. PLEUROTOMARIA ASPERA, Phillips (pars) (not Sowerby). Pal. Foss., p. 96, 
pl. xxxvii, figs. 177 a, b (only). 

1889. DISTINGUENDA, Whidbot·11e. Geol. Mag., dec. 3, vol. vi, 
p. 30. 

1892. Dev. Fauna, vol. i, p. 290. 

Description.-Shell small, trochiform, turrited, of equal height and width. 
Spire elevated, rather slowly increasing, consisting of at least four whorls. 
Suture obtuse. Whorls narrow, sloping out from the suture in a concave curve 
to the shoulder, where they suddenly turn through a blunt angle, and then 
proceed perpendicularly downwards for about the same distance to the lower 
suture. Sinus-band situate on the shoulder, and consisting of an excavate groove, 
which is bounded above and below by a thread-like ridge, and has a row of 
small beads or nodules along its centre. Ornament consisting of (I) a row of 
small nodules, halfway between the suture and the sinus-band, and a second row 
of still smaller nodules halfway between this first row and the sinus-band; (2) two 
equidistant rows of small nodules, the upper row of which is the smallest, situate 
upon the lower or perpendicular part of the whorl; and (3) minute, transverse 
elevated threads, which arch gently backwards on the upper part of the whorl, and, 
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recurving in the sinus-band, become straight and perpendicular across the lower 
part of the whorl. Cast of shell showing signs of a deep sinus at the mouth. 

Size.-Height 10 mm., width 10 mm. 
Localities.-There are five specimens (including a very doubtful cast) in the 

Barnstaple Athenreum, from Kingdon's, Shirwell; two doubtful casts in the 
Porter Collection, from Pilton; one in the Woodwardian Museum from Barn­
staple; and a large cast in the Museum of Practioal Geology from Braun ton Down. 

Remark.Y.-I have long believed that the shells figured by Phillips as Pl. aspera, 
Sowerby, included two species, and in 1889 I suggested the name Pl. distinguenda 
for those, which specifically differed from Sowerby's type in the Woodwardian 
Museum. It appears, however, that Tawney in 1873 pre-occupied that name for 
an Oolitic species, and therefore it requires to be changed. 

With this form, as figured by Phillips, these North Devon fossils closely agree, 
and I believe them to belong to a well-marked species. Our described specimen 
retains the upper whorls in a beautiful state of preservation, but its body-whorl is 
defective. It is distinguished from Pl. asperd by the spire being more angular or 
step-shaped, and by the sinus-band being at the shoulder instead of near the lower 
suture. 

M'Coy 1 unites Pl. aspera to Pl. interstriali8, Phillips.2 I have compared speci­
mens of the latter with the present shell, and believe them to be quite different. 
In Pl. interstrialis the whorls are more rounded, the spiral marks are more 
numerous and different, and there are no nodules in the sinus-band. From the 
true P. aspera it is still further removed, though in a different direction. 

3. PLEUROTOMARIA (GYROMA) ASPERA, Sowerby. Plate VI, figs. 10-13. 

1840. 

1841. 

1852. 

pp 1852. 

1893. 

PLEUROTOMARIA ABPERA, Sowerby. Geol. Trans., ser. 2, vol. v, pt. 3, 
pl. liv, fig. 16. 

Phillips (pars). Pal. Foss., p. 96, pl. xxxvii. 
figs. 177 c and d, and 177• P (only) 

INTERBTRIALIB, M•Ooy (pars). Brit. Pal. Foss., p. 398. 

{ 
MINUTA,} F . .&. Romer. Beitr. Harzgeb., pt. 2, p. 81. 
MINIMA, pl. xii, figs. 17 a, b. 
ABPERA, Collins. Trans. Roy. Geol. Soc. Cornwall, 

vol. xi, p. 42. 

Description.-Shell moderately elevated, conical, of almost equal height and 
width. Apex blunt. Suture rather broad and shallow. Whorls convex, wider 
than high in section, sloping regularly from the suture in a gentle, convex, oblique 

1 1855, M•Coy, 'Brit. Pal. Foss.,' p. 398. 
2 1836, Phillip~,' Geol. Yorks.,' vol. ii, p. 227, pl. xv, figs. 10, lOa. 

H 
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curve over the shoulder, and becoming slightly concave or sigmoidal at the centre 
and widest part of the whorl, at which is situated a very elevated rounded sinus­
band, and below which the outline of the body-whorl passes round with a circular 
curvature to the umbilicus. Umbilicus wide and deep. Ornament, above the 
sinus-band, consisting of three or four equidistant, very narrow, distant, spiral 
threads, between which alternate similar finer threads, crossed by slightly oblique 
and sigmoidal, similar and similarly-placed transverse threads, so as to form hollow 
squares, which become rather nodose at the corners by the intersection of the 
threads. Sinus-band situated close to the lower suture, and bounded by two very 
minute entire threads, between which it is very elevated and rounded, and crossed 
by numerous close rounded ridges, which are probably again crossed by about six 
similar spiral threads. Ornament of the body-whorl below the sinus-band very 
similar to that above. 

Size.-Height 13 mm., width 12 mm. 
Localities.-ln the Barnstaple Athenreum is one poor specimen from Vicarage 

Well, and one from Top Orchard; in the Museum of Practical Geology are two 
(a specimen and a cast) from South Petherwyn, and an external cast from 
"Marwood Beds, East of Barnstaple" ; in the Woodwardian Museum is Sowerby's 
original type, and a fine cast from South Petherwyn, and a poor specimen from 
Top Orchard ; in the Porter Collection a fragmentary specimen from Roborough. 

Rema1·ks.-The above description is taken chiefly from South Petherwyn shells. 
The figured mould from Barnstaple differs slightly from the rest. It has closer 
and slighter transverse threads, and three subsidiary minute threads between the 
larger spiral threads, and its sinus-elevation is sharper. There seems considerable 
variation in height. The cast from South Petherwyn, in the Museum of Practical 
Geology, is so like Phillips's fig. 177*, that it may be its original; if so, that figure 
belongs to the present species, and not to Pl. victriw 1 as I formerly thought possible. 

Affinities.-Pl. Hamlingii is distinguished by the section of its whorl being 
approximately quadrangular instead of triangular, and by its sinus-band being 
situated high on the shoulder and followed below by a broad perpendicular back, 
on which are several distant spiral threads. 

Pl. minima or ntinuta, F. A. Romer, is a cast very similar to that represented 
by fig. 12, and might very well belong to this species; but, as its ornament is 
undescribed, it is impossible definitely to identify it. It occurs in the Wissenbach 
Slates. 

Pl. Orbigniana, D'Arch. and de Vern,51 and its variety, Pl. Beaumonti, d'Arch. 
and de Vern.,8 are distinguished among other points by their sunken sinus-band. 

1 1891, Whidborne, 'Dev. Faun.,' vol. i, p, 301, pl. uviii, figs. 15, 16. 
I Ibid., p. 283, pl. uvii, fig. 4. 
8 1842, D'Arch. and de Verneuil, • Geol. Trans.,' ser. 2, vol. vi, pt. 2, p. 361, pl. :u:xiii, 

figs. I, 1 a. 
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Pl. (Gyroma) Baconnierensis, <Ehlert/ has a deeper suture-line, a smaller and 
less conical spire, a coarser ornament, and a concave sinus-band. 

Pl. interstrialis, Phillips1 differs in the character of its sinus-band and other 
particulars. 

4. PLEUROTOMARIA, sp. Pl. V, fig. 9; and Pl. VI, fig. 8. 

Description.-Shell minute, very elevated, of several rather broad and slowly­
increasing, convex whorls. Suture deep. Surface ornamented with several high, 
unequal, subacute, concentric ridges, which are crenulated by more numerous 
elevated, rounded, transverse threads, arching backwards from the upper suture, 
and very strong on the sinus-band, which appears to be elevated, rounded, and 
situated at or about the centre or wider part of the back in the body-whorl. 

Size.-Length about 4 mm. 
Localities.-ln the Porter Collection are two imperfect specimens from Pilton. 
Remarks.-It appears to me that these specimens are more likely to belong 

to some very lofty species of Pleu1·otomaria than to Murchisonia, but their state 
of preservation is too imperfect to permit any definite opinion to be formed at 
present upon them. 

2. Genus-MuRCHISONIA, Phillips, 1841. 

1. MuRCHISONIA ANGLICA, d'Orbigny. Pl. VI., fig. 14. 

1841. MuRCHIBONIA ANGULATA, Phillip1. Pal. Foss. (not Geol. Yorks.), p. 101, 
pl. x:u:ix, fig. 189. 

1849. ANGLICA, d'Orbigny. Prodrome, vol. i, p. 76. 
1891. TURBINA.TA (pars) P Whidborne. Dev. Fauna, voi. i, p. 307. 

Descript·ion.-Sbell smaU, elevated, turrited, of comparatively few whorls. 
Spire conical, exceeding the body-whorl in height. Whorls very broad, convex, 
arching out obliquely from the suture with a gentle curvature to the widest part, 
which is three-quarters the way down, and then rapidly curving in to the lower 
suture. Sinus-band broad, elevated, concave, angular, situated near the base of 

the whorl. 

1 1887, <Ehlert, • Bull. Soc. :mtud. Sci. Angers,' Ann. 1887, p. 32, pl. viii, figs. 7-7 c. 
2 1836, Phillips,' Geol. Yorks.,' vol. ii, p. 227, pl. xv, figs. 10, 10 a. 
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Size.-A fragment containing three whorls, measures 9 mm. long, and 5 mm. 
wide. 

Locality.-One specimen is in the Porter Collection from Pilton; and one in my 
Collection from Pouch Bridge. Phillips records it from Brushford and South 
Petherwyn. 

Remarks.-When describing M. turbinata, Schlot., from South Devon, I was 
unable to find the specimen which Phillips figured in his 'Pal. Foss.' under the 
name of M. angulata, Ph., and it then appeared to me that it might very probably 
be a crushed or contorted specimen of Schlotheim's most variable shell. Since 
then, however, I have obtained specimens which exactly agree with Phillips's figure, 
and show that it represented the true form of the shell. These prove it to be 
undoubtedly a distinct species, distinguished by the great breadth of its rapidly 
increasing whorls, by its sinus-band being situated very near the lower suture, 
and by the obliquely convex shape of the whorls, as well as by its very small size. 

The sinus-band is formed of two coalesced keels, but my specimen, probably 
from its imperfect state, does not show the lower (third) keel described by Phillips. 

Miss Donald, who, as well as Mr. J. F. Whiteaves, discusses the various shells 
under the name M. angulata, shows that the Devonian species is distinct from the 
two Carboniferous species to which Phillips had previously applied the same name. 
Hence it must bear the name under which D'Orbigny long ago separated it from 
them. 

While, however, these two references to Phillips and D'Orbigny must be 
removed from the list of synonyms of M. turbinata, there seems no doubt that the 
M. angulata of d' Archiac and de Verneuil, Goldfuss, and other later authors is dis­
tinctly a variety of Schlotheim's shell, and has nothing to do with the present 
form. 

2. MuRcHISONIA, sp. Plate VI, fig. 15. 

Size.-Height 18 mm., width 9 mm. 
Locality.-An obscure cast from Baggy Point IS m the Museum of Practical 

Geology. 
Rernarlcs.-The above-named specimen appears to me to be quite distinct from 

M. anglica. It is much larger, its whorls are much narrower, and the sinus-band 
seems only slightly below the centre of the whorls. It thus is much more like 
M. t1t1·binata, and perhaps may be the cast of one of the varieties of that shell ; 
but it is in much too imperfect a condition to make it safe to refer it to it 
without further evidence. 
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It may be noticed that the sutural angle varies considerably, the spire having 
been imperfectly coiled as often happened in M. turbinata. 

3. MuacHISONIA SIMILIS, Trenkner. Plate V, figs. 22-23 a. 

1867. MURCHISONIA SIMILIB, Trenlcner. Palii.ont. Novitat., pt. 1, p. 10, pl. i, 
fig. 17. 

1868. QUA.DRICINCTA, Trenlcner. Ibid., pt. 2, p. 22, pl. vii, fig. 10. 
1884. SIMILIB, Olarlce. N eues J ahrb. f. Min., Beil.-Band 3, p. 346, 

pl. v, fig. 14. 
1893. sp., Tackernyachew. Mem. Com. Geol., vol. iv, pt. 3, p. 38, 

pl. 3, fig. 12. 

DescripUon.-Shell very small, elongate, conical, turrited, of seven or eight 
slowly increasing whorls. Apex sharp. Sutures simple, rather shallow. Whorls 
rather narrow:, convex, much exposed. Ornament consisting of a fine elevated crenu­
lated thread immediately below the suture, two other threads bounding the sinus­
band, which lies just helow the centre of the back, and a fourth thread not quite 
half-way from the sinus-band to the lower suture; the whole crossed by micro­
scopical, close and regular, transverse lines, which are nearly straight, and slope 
very obliquely backward from the sutures, and then arch to meet on the sinus­
band. Body-whorl possibly rather larger than the others. Umbilicus apparently 
shallow and concave. 

Size.-A specimen retaining the four lowest whorls is 5 mm. high by 2 mm. 
wide. 

Localities.-There are five specimens (moulds) from Vicarage Well, Pilton, in 
the Barnstaple Athenreum. 

Rema?·ks.-The three lower longitudinal threads divide the whorl into four 
bands, and are so placed that the two central bands, the upper of which is the 
sinus-band, are rather narrower than the upper, and sometimes than the lower, 
marginal band. The transverse ornament is very minute, and only visible in good 
lights. I did not observe it till after the figures were drawn, and, in fact, it is 
too fine to be represented in them. It is, however, very regular and definite, and 
proves the shell to belong to M1trchisonia. 

Our specimens appear to agree with Trenkner's figure of M. similis, but to be 
less aciculate than the fossil given by him as M. quadricincta, and refigured by 
Clarke. The latter name has been applied by Pacht I to another small species 
which is perhaps distinguished by being shorter, by having more angular whorls, 
and by a different arrangement of the longitudinal threads. 

I 1854, Pacht, 'Dev. Kalk. Livland,' p. (295), plate, fig. 1; and 1858, Pacht, in Baer and 
Helmersen's 'Beitr. Russ. Reiches,' vol. xxi, p. 101. pl. v, figs. 9 a, b. 
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A.ffinities.-Aclisina longissima. seems distinguished by its much more aciculate 
form, and more numerous threads, and by the absence of transverse lines and 
sinus-band. 

Loflonema gracillimwm, Whiteaves/ is a longer shell with broader whorls, 
direct transverse threads and no sinus-band. 

M. bistriata, F. A. ROmer,• seems longer and more conical, and has only two 
spiral threads. As given by Geinitz,8 it is much more like our shell, but is described 
as having only three spiral threads. 

VII. Farnily-BELLEROPHONTIDE, M'Ooy, 1851. 

1. Genus-BELLEROPHON, de Montfort, 1808. 

1. BELLEROPHON (BucANIA) ELEGANS, d'01·bigny. Pl. VII, figs. 1, 1 a. 

1840. 

? 1840. 

? 1842. 

? 1843. 

1848. 
1849. 

? 1883. 

? 1883. 

BELLEROPHON ELEGANS, de Ferussac and d'Orbigny. Nat. Hist. Ceph., 
p. 203, (Bellerophon) pl. vii, figs. 15-18. 

CLATHRATU!l, de Feru11ac and d'Orbigny. Ibid., p. 204, pl. v, 
figs. 24-27, and pl. vii, figs. 12-14. 

ELEGANS, d'A.rchiac and de Verneuil. Geol. Trans., ser. 2, 
vol. vi, pt. 2, p. 354, pl. xxix, figs. 2, 2 a, 

DEcussuus, de Koninck (pars). Desc. Anim. Foss. Carb. 
Belg., p. 339, pl. xxix, fig. 3, and pl. xxx, fig. 3. 

ELEGANS, Bronn. Index Palmont., p. 163. 
DECUSSATUS, d'Orbigny (pars). Prod., vol. i, p. 126. 

BucANIA ELEGANS, de Koninck. Ann. Mus. Roy. H. N. Bel g., vol. viii, pt. 4, 
p. 151, pl. :xli, figs. 18-21. 

AncHIACI, de Koninck. Ibid., p. 151. 

Description.-Shell small, discoid, rather flat. Aperture expanded. Whorls 
convex, rather obliquely flattened on the sides, and rapidly curving in round the 
umbilicus. Keel large, elevated, sub-triangular or rounded. Umbilicus open. 
Surface ornamented with distant, strong, rather unequal, radiating threads, crossed 
by finer and closer arching threads or lines of growth. 

Size.-About 2·5 mm. wide and 2·5 mm. high. 
Locality.-One tiny specimen from Pilton is in the Porter Collection. 
Remarks.-Our specimen is decoriated, and partly embedded in matrix. The 

strire are clear near the mouth, but the ornament of the keel cannot be traced. 
It is possible from its small size and general appearance that it may be a young 
shell. 

1 1892, Whiteaves, ' Contr. Canad. Pal.,' vol. i, pt. 4, p. 337, pl. :xlv, fig. 10. 
2 1850, F. A. Romer, • Beitr. Harzgeb.,' pt. 1, p. 37, pl. v, fig. 26. 
3 1853, Geinitz, 'Verst. Grauw. Sachsen,' pt. 2, p. 42, pl. xi, fig. 9. 
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It closely resembles and probably belongs to the Devonian Bellerophon 
elegans, d'Orbigny, although its ornament seems to be set more closely. In that 
respect it agrees with the Carboniferous B. clathratus, d'Orbigny, which its 
describer distinguishes from the former species by its having only three 
longitudinal threads on the keel instead of numerous finer lines. These two 
species de Koninck unites ; but he separates from them B. elegans, d' Archiac 
and de Verneuil, on account of its wider and flatter keel. It appears to me 
that in that particular our fossil agrees with B. elegans, as originally given by 
d'Orbigny, and comes exactly half-way between d'Archiac and de Verneuil's and 
de Koninck's versions of it. On the whole it may prove that the species was 
variable and long-lived. 

A.tJinities.-From Euphemus Barumensis, the only North Devon species at all 
resembling it, it is at once distinguished by its open umbilicus and elevated keel. 

B. Vognlicus, Tschernyschew/ is a narrow, more rapidly-increasing form with 
a closed umbilicus. 

2. BELLEIWPHON LABYRIN'l'HODES, n. sp. Plate VIII, figs. 1-2 b. 

Desm·iption.-Shell small, convex, globose, horizontally symmetrical, probably 
of rather numerous whorls. Umbilicus rather large, expanding laterally. Whorls 
nearly evenly convex, bearing a central narrow elevated sinus-band, which is 
bordered by elevated threads and crossed by minute arching strioo. Surface­
ornament very minute, so as to be invisible to the naked eye, consisting of close 
zigzag rows of puncta between sharp ridges, which are scored by the puncta, 
about four zigzags occupying each side of the shell-surface; beneath which are 
sometimes seen indications of larger transverse arching growth-lines and radiating 
ribs. 

Size.-Height 11 mm., width 8 mm. 
Localities.-In the Barnstaple Athenooum are several specimens on two slabs 

from Kingdon's, Shirwell, and one from Top Orchard, all of which are casts 
except one. In the Museum of Practical Geology is a specimen from Baggy Point. 

Rema1·ks.-This is a very beautiful and highly ornamented species. The orna­
ment is microscopical, but it is much in the style of B. Hicksii,2 except that it is 
much finer and more definitely zigzag. Roughly speaking, the pattern is reticulate, 
the zigzaging being only visible in some lights. The Baggy specimen is rather 
more coarsely and definitely marked, a.nd under the superficial ornament it shows 
signs of transverse ribs like those of B. costatus, and radiations like those of 
Eu. U1·ii. It is possible that the latter are the true ornaments, and that the finer 

1 1893, Tscbllrnyschew, 'Mem. Com. Geol.,' Tol. iv, No.3, p. 159, pl. iii, figs. 1 a-tl. 
II 1891, Whidborne, 'Dev. Faun.,' vol. i, p. 326, pl. 31, figs. 7-8 a. 



64 DEVONIAN FAUNA. 

pattern may have been superficially super-imposed by a mantle. Occasionally the 
cast shows indications of the sinus-band by an obscure elevation. 

A:ffinities.-The casts of Salpingostoma? macrompha.l1ts, F. A. Romer, sp., from 
Kingdon's, Shirwell, are somewhat similar to this species, though their possession 
greatly and rapidly expanding lips, which makes it probable that they are identical 
with the smooth-shelled German fossil, clearly distinguishes them ; and the present 
shell also differs in being much higher and more definitely globose. It seems to 
me that they are undoubtedly distinct. 

This species sufficiently approaches d' Archiac and de Verneuil' s version 1 of 
Bellerophon t1tberc1tlatus, de Ferussac, to raise the question whether it might not 
be identical. On referring, however, to d'Orbigny's~ description and figures it is 
at once seen to be distinguished by the much finer and less moniliform character 
of its ornament. In the latter shell the tubercles are definite, and though a 
quincuncial arrangement is mentioned, the elaborate zigzaging of the inter­
mediate furrows is hardly if at all apparent. It is also a much larger shell, and 
its whorls seem to increase somewhat less rapidly. 

3. BELLEROPHON SUBGLOBATUS, M'Ooy. Plate VIII, figs. 3, 3 a. 

1841. BELLEROPHON GLOBA.TUB ? Phillips (not Sowerb!J). Pal. Foss., p. 108, 
pl. xi, fig. 202 a-b 

1854. Pacht. Dev. Kalk. Livland, p. 206. 
1855. SUBGLOBATUS, M'Oo!J. Brit. Pal. Foss., p. 400. 
1858. GLOBATUS, Pacht. In Baer and Helmersen's, Beitr. Russ. 

Reiches, vol. xxi, P.· 102. 

Description.-Cast of shell small, globose, horizontally symmetrical, apparently 
of numerous, slowly increasing, involute whorls. Whorls generally very much 
flattened on the back and deeply convex on the sides, but occasionally sub-angular 
on the back and obliquely flattened on the sides. Umbilicus very small and deep. 

Size.-Height 9 mm., diameter through sinus-band 7 mm. 
Locality.-In the the Barnstaple Museum are four specimens (including 

a slab with indeterminate fragments) from Sloly, and four from Baggy Point. In 
the Museum of Practical Geology are six from the Marwood Beds, and eight from 
Shirwell (Marwood Beds). In the Woodwardian Museum is one from Baggy 
Point. 

Rernarks.-These specimens are all casts in soft brown sandstone, and hence 

1 1842, D'Archiae and de Verneuil, 'Geol. Trans.,' ser. 2, vol. vi, pt. ii, p. 353, pl. xxviii, fig. 9. 
8 1840, de Ferussac and d'Orbigny,' Hist. Nat. Ceph.,' p. 191, (Bellerophon) pl. i, fig. 10, and 

pl. iii, figs. 7-10. 
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do not admit of a complete description. The matrix shows that they belong to 
the Marwood series. The rate of increase of the whorls is very slow, and in none 
of them is there any sign of any labial expansion. In one of the specimens there is 
a slight indi·cation of a central depression on the back; and in another (which is 
figured on :PI. VIII) there is an equally slight suggestion of a central keel. In the 
latter specimen there also appears an oblique flattening of the back on each side 
of the median line, which is not usually seen. In one or two cases very faint and 
doubtful marks exist, which possibly indicate that it was ornamented in the style 
of B. lineat·ns, Sandberger. 1 

These appear to be the shells described by Phillips as B. globatus, Sow.,2 from 
"Marwood, Pilton, Brushford, &c.," though in his figures the umbilicus seems larger, 
and there seems some indication of ornament. The central of his six figures is 
the most like our shells. They were separated from B. globatus by M'Coy on 
account of their small umbilicus, and they also differ from it in the slow rate of 
increase of their whorls. Whether they are distinct from all the accompanying 
shells whose ornament is known cannot at present be positively asserted. They 
bear some likeness to young or imperfect specimens of S.? mac1·ornphalus of the 
Pilton beds, but differ in being smaller, and in having a smaller umbilicus, and no 
signs of any labial expansion. 

They also approach in general shape B. labyrinthodes, but seem to have more 
slowly increasing whorls. 

4. BELLEROPHON? sp. Plate VIII, fig. 7. 

Description.-Cast of shell small, discoid, oval, flattish. Spire consisting of three 
rapidly increasing whorls, deeply sunken, probably very similar above and below. 
Whorls vertically narrow, horizontally wide, convex (the convexity being much 
greatest on the back), slightly involute (the outer whorl enveloping one-third of 
the whorl within). Umbilicus open, with a spiral concavity formed by the suture. 
Mouth slightly expanded. Margin of lip convex. Back deeply and evenly 
convex, not keeled. 

Size.-Heigbt about 4 (?) mm., width 6 mm., depth 9 mm. 
Localities.-Two specimens from Vicarage Well, Pilton, are in the Barnstaple 

Museum. 
Rernarles.-These specimens are very indistinct and puzzling. They give so 

1 1896, Whidborne, 'Dev. Fauna,' vol. i, p. 321, pl. xxxi, figs. 3-6. Holzapfel calls this species 
B. BtriatuB, Bronn, 1839, but :Fleming, in 1828, described a Carboniferous form like B. elegana under 
the same name, and his description is definite, though unaccompanied by a figure. 

2 1839, Sowerby, in Murchison's ' Sil. Syst.,' p. 604, pl. iii, fig. 15. 

I 
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few characters that it is impossible to be sure about their right position. On the 
whole it seems most likely that they belong to a discoidal form of Bellerophon. 

A.ffinities.-From B. compressus, Sandberger/ which is the same as .B. Mur-
ehisoni, d'Orbigny," it differs by having flatter sides and a more convex back. 

B. Troostii, d'Orbigny,8 is very similar on the back, but much deeper. 
In B. capuloides, Maurer,' a sinus-band is visible. 
On the other hand, Oapulus immersus, Barrande,6 0. contortus, F. A. Romer,8 

and Giebel,7 0. gracilis, Sandberger,8 approach it in shape, but their spires do not 
seem in any case so regular and complete. 

While, again, species of Goniatites often closely resemble it, it does not seem 
worth while to compare it with any of them in the absence of any indication of 
septa or suture-lines. 

2. Genus or Sub-genus-SALPINGOSTOMA, F. Romer, 1876. 

This genus is distinguished by having an interrupted or evanescent sinus­
band, a very wide open umbilicus, and a very widely and rapidly expanded simple 
mouth. 

1. SALPINGOSTOMA? MACROMPHALUS, F. A. Romer, sp. P Plate VIII, figs. 4, 4 a, 5, 5 a. 

1843. BELLEROPHON MACROMPIIALUB, F. A.. Romer. Verst. Harzgeb., p. 32, 
pl. i:r, figs. 3, 3 a. 

P 1844. MAcnosTOMA, F. Romer. Rhein. Uebergangsgeb., p. 80, 
pl. ii, figs. 6 a, b. 

P 1853. Sandherger. Verst. Rhein. Nassau, p. 182, 
pl. xxii, figs. 8, 8 a, 4 b. 

? 1876. S.A.LPINGOBTOMA MACROBTOMA, F. Romer. Pal. Letb., pl. xxv, figs. 5, 5 a. 

1884. BELLEROPHON MACROMPHALUB, Beuskausen. Abhandl. Geol. Specialk. 
Preuss., Band vi, pt. 1, p. 44, pl. ii, 
fig. 1. 

l 1853, Sand berger, 'Verst. Rhein. Nassau,' p. 180, pl. :rxii, figs. 6-6.f. 
' 1840, de Ferussac and d'Orbigny, 'Hist. Nat. Ceph.,' p. 210, (Bellerophon) pl. vii, figs. 1-3, 

nnd pl. viii, fig. 14. 
s Ibid., p. 206, (Bellerophon) pl. vii, figs. 19, 20. 
' 1880, Maurer, 'Neues Jabrb. f. Min.,' Beil.-Band i, p. 31, pl. ii, fig. 7. 
5 Ibid., p. 33, pl. ii, fig. 15. 
& 1843, F . .A. Romer, • Verst. Harzgeb.,' p. 26, pl. vii, figs. 1, 2. 
7 1858, Giebel, 'Sil. Faun. Unterharz.,' p. 24, pl. iii, fig. 7. 
8 1853, Sandberger, 'Verst. Rhein. Nassau,' p. 236, pl. :rxvi, figs. 17, 17 a. 
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P 1886. BELLEROPHON SANDBER&BRI, MaurM". Faun. Rechtrhein. Unterdev., 
p. 20. 

1891. MACROUPHALUS, Whitlborne. Dev. Fauna., vol. i, p. 327, 
pl. :u.xi, figs. 10, 10 a, 

Description.-Cast of shell rather large, subglobose, rather flattened, hori­
zontally symmetrical. Spire elliptically coiled ? Whorls flattened on the back, 
regularly and moderately convex round the upper and lower sides. Sinus-band 
indicated by a central depression in the cast until it approaches the aperture, 
where it rather suddenly rises into a rounded ridge. Umbilicus wide, curving 
regularly round, continuously with the lateral curves of the whorl. Mouth 
expanding rapidly to form broad transverse wings or expansions, so that the 
diameter of the mouth is three times that of the height of the shell a short 
distance behind it. 

Size.-Heig~t 40 mm. across the expanded mouth, 14 mm. across the 
umbilicus near the mouth; width through sinus-band 24 mm. 

Localities.-In the Barnstaple Athenmum are five specimens from Kingdon's, 
Shirwell ; and in the Museum of Practical Geology two from the Pilton Limestone 
of Marwood. 

Remarks.-Though our specimens are all casts, a very minute fragment of 
shell remains on one of the figured specimens of them, and appears to show a 
minute ridge-like ornament. 

This species is either identical with or very near akin to B. macrostoma, 
F. Romer; our specimens do not show an unbroken circle in the expansion of the 
mouth, perhaps simply on account of their imperfect condition, nor have they 
so wide an umbilicus. 

Bellerophon macromphalus, F. A. Romer, has, according to his own figure and 
description, a very much larger and flatter umbilicus with more numerous narrow 
whorls; but, as revised by Beushausen, it seems almost exactly to agree with the 
present species. While all the material is confined to casts, it is hopeless to arrive 
at certain conclusions, but it seems clear that B. macromphalus and B. macrostoma 
are generically identical, and no reason seems assignable why they should not also 
be so specifically. The South Devon shells which I described from Chircombe 
Bridge show, I think, no difference from the North Devon fossils, except that 
they are circularly coiled, and that they are sometimes rather more angulated 
round the umbilicus-points which need not be indicative of specific distinction, 
as neither of them seems constant. 

Affinities.-B. Gostariensis, F. A. Romer,1 is said to differ from S. macrostoma, 
F. Romer, by its more involute and fewer whorls, the more sudden widening of 

1 1855, F. A. Romer, • Beitr. Harzgeb.,' pt. 3, p. 141 pl. iii, fig. 17. 
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the mouth, the strong keel on the back of the expansion, and the much smaller 
size of the spire. Whether in these particulars it agrees with the English shell 
I am not sure. 

It may be noted that figures given by Hall 1 of his B. pelops show a similar 
keel in the cast, but a regular small round keel in the perfect shell. From our 
shells they differ in not having the mouth so extremely expanded. 

3. Genus or Sub-genus-TROPIDODisous, Meek, 1866. 

This genus or sub-genus contains shells akin to B. trilobat'lts, Sow., which are 
very flat, with very wide and open umbilici, and with a rounded convexity bounded 
by two concavities on the back of the whorl, but without any definite sinus-band. 

De Koninck proposed to replace Meek's name by 1'ropidocyclus, because Stein 
in 1850 had used the name Tropidiscus. As Meek had himself emended the latter 
name, which he had used at first, there appears to be no reason for a further 
change. 

Fischer 1 regards Meek's name as a synonym of Oyrtolites, Conrad, 1838. 

1. TRoPmomscus TRILOBATUS, Sowerby? var. BISULOATUS, F. A. Romer. Plate VIII, 
figs. 6, 6 a. 

p 1839. 

1840. 

1841. 

1843. 

? 1843. 
1853. 

1855. 
1877. 

BBLLEROPRON TRILOB.A.TUS, Sowerby. In Murchison, 'Sil. Syst., p. 604, pl. iii, 
fig. 16. 

de FerU8Bac ancl cl'Orbigny. Hist. Nat. Ceph., 
p. 209, (Bellerophon) pl. vii, 
figs. 34-37, and pl. viii, fig. 13. 

PkillipB. Pal. Foss., p. 107, pl. xl, 
figs. 200 a-e. 

BISULC.A.TUS, F. .A. ROmer. Verst. Harzgeb., p. 32, pl. ix, 
figs. 1 a, b. 

TRILOB.A.Tus, F . .A . .Romer. Ibid., p. 32, pl. xii, fig. 39. 
var. TYPUS, Sanclberger. Verst. Rhein. Nassau, 

p. 177, pl. xxii, figs. 2, 2a. 
BISULC.A.TUB, M.'Ooy. Brit. Pal. Foss., p. 400. 
TRILOBATUs, CEklert. Bull. Soc. Geol. Fr., ser. 3, vol. v, 

p. 580. 

1 1879, Hall,' Pal. N.Y.,' vol. v, pt. 2, p. 95, pl. uii, figs. 7-13. 
2 1887, Fischer,' Manuel Conchyl.,' p. 854. 
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1884. BELLEROI'HON BIBULCA.TUB, Beushausen. Abhandl. Geol. Specialk. Preuss., 
vol. vi, pt. 1, p. 45, pl. ii, fig. 3. 

1893. l Oollins. Trans. Roy. Geol. Cornwall, vol. xi, 
p. 38. 

DescripUon.-Shell very small, not quite horizontally symmetrical, wider than 
high. Spire rapidly increasing. Umbilicus very large. Whorls deeply convex 
on the shoulder, then becoming concave till they rise in the central part into a 
large elevated convexity, and returning with the same sweep reversed to the 
umbilicus. Surface quite smooth, with no signs of sinus-band or ornament. 

Size.-Height 7 mm., width 8 mm. 
Localities.-In the Museum of Practical Geology are two specimens from 

Baggy Point and one from West Angle Bay, Pembrokeshire; and in the Wood­
wardian Museum one from west of Saunton Court. 

Remarks.-Whether B. tJ·ilobatu.s, Sower by, is a long. lived and variable species, 
or whether there are several distinct kindred forms bearing the same facies, is a 
question on which I have not yet been able to arrive at a satisfactory conclusion. 

As figured by Sowerby and F. A. Romer, B. trilobatus is a much more globose 
form. Sandberger gives three varieties, acutus, typus, and tumid1~;s; the first 
almost flatly discoidal, the second corresponding to B. bisulcatus, F. A. Romer, and 
the third as globose as Sowerby's types. Of these, <Ehlert remarks that he has 
collected all three in Mayenne in the midst of intermediate forms. Again, Phillips 
gives three varieties from Devonshire, one of which agrees with Sowerby's shell in 
globosity, and this is apparently the one which he quotes from Baggy. 

Furthermore, the specimens which I have myself seen agree with B. bisulcatus, 
F. A. Romer, though they do not seem distinguishable from Silurian specimens in 
the Museum of Practical Geology, with which I have compared them. 

M'Coy in 1855 separated the Devonshire shell from the Silurian under the 
name B. bisulcatus, Romer. 

Beushausen in 1884 treated B. trilobatus, B. bisulcatus, and B. tumidus1 as 
distinct species, while in 1889 Sandberger 2 himself separated B. tumidus from 
B. trilobatus. In this he is followed by Kayser 8 in 1895, who, moreover, describes 
a distinct sinus-band with marginal threads on some specimens of B. tumidus from 
Pepinster. 

The B. trilobatus of d'Orbigny appears exactly to agree with B. bisulcatust 
F. A. Romer, and our specimens. 

On the whole it seems best, at 1east as a provisional arrangement, to treat 

1 1884, Beushausen, 'Abhandl. Geol. Specialk. Preuss.,' vol. vi, pt. 1, p. 44. 
2 1889, Sandberger, 'Jahrb., Nass. Ver. Naturk.,' vol. xlii, pp. 13, 25. 
8 1895, Kayser, 'Ann. Soc. Geol. Belg.,' vol. xlii, p. 182, pl. iv, figs. 5-8. 
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our shell (which may be taken as identical with B. bisulcatns) as a variety of 
Sowerby's species. 

At the same time the B. tmnirlus of Kayser, and perhaps also that of Beushausen, 
must, from their defined keel, be regarded as distinct, though there is possibly 
~ore reason for retaining B. trilobatns, var. twnidus, Sandberger, as a variety of 
Romer's shell. 

Affinities.-De Koninck's three Carboniferous species of the genus are all 
distinguished by elaborate ornament. 

B. compressus, Sandberger,I which is the same as B. liinrchisoni, d'Orbigny,iil 
has a striated keel and no lateral concavities. 

4. Genns or Snb-gcnlls-EUPHEMUs, M'Ooy, 1844. 

This genus was formed by J\I'Coy, and revived by ·waagen and de Koninck, for 
shells of tho type of Bellerophon Un"i, Fleming. It appears individualised by 
several definite characters, among which may be mentioned the nature of the 
ornament, which de Koninck seems to regard as produced by the animal only on 
the old parts of its shell, and as taking the place of the smooth callosities seen in 
those parts in other genera of the family. The sinus-band is often well marked in 
the Hewer part of the shell, but is more or less obliterated in the striated portion. 

De Koninck describes five species from the Carboniferous of Belgium, all of 
which seem very closely allied. 

1. EuPHEMUS BARUMENSIS, n. sp. Plate VII, fig. 2. 

1S41. BELLEROP!Io~ V"un, Pliillips (not Fleming). Pal. Foss., p. 106, pl. xl, 
figs. 199 a-d. 

18!3. ?, P. A. Rumer. Verst. Harzgcb., p. 32, pl. xii, fig. 38. 

Description.-Shell very small, globose. ·whorl~ eyenly and spherically 
rounded, and transversely symmetrical, bearing about twenty fine, regular, 
simple, erect, very distant spiral lines, which are most distant at the centre of the 
back, and seem to vanish at the apex an<l umbilicus. Interspaces flat. Shell­
structure massive. 

Size.-About 4 mm. high, :J mm. wide. 
Locality.-In the Museum of Practical Geology IS a speCimen from Baggy 

Point, which is the original of Phillips's fig. 199 b. 

1 1853, Sandberger, 'Verst. Rhein. Nassau,' p. lHO, pl. xxii, figs. 6-Gf. 
2 1S40, De Ferussac and d'Orbigny, 'I-list. Nat. Ceph., p. 210 (Bcllerophon), pl. l'ii, figs. 1-:l. 
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Remarks.-Phillips figures two specimens, and adds the following particulars:­
aperture very expanded; no umbilicus, no band ; ridges crenulated ; furrows 
crossed by fine lines of growth, retroflexed from the mouth. Interior of the shell 
quite smooth. 

There is certainly no keel, but there is a slight sign of a sinus-band between 
the two central ridges, shown by a faint indication of recurved growth-lines in it. 
The lateral lines of growth retroflexed from the mouth are also just visible. There 
are no signs whatever in our specimen of the crenulations on the spiral ridges 
which are described by Phillips. It seems, however, possible that Phillips's 
enlarged pattern ('Pal. Foss.,' fig. 199 d) may have been taken from this specimen 
as well as his other figure, and if so the signs of crenulation in it are deceptive, 
being due to a slight fracture of the summits of the ridges. 

A.ffinities.-It is difficult to define the species from the small portion visible in 
our only specimen. From the true Ett. Urii/ as restricted by de Koninck,2 it is 
distinguished· by the absence of an elevated keel. Ett. Orbignii, de Koninck,3 bas 
coarser and closer spiral ridges. En. Horioni, de Koninck,' has more numerous 
strire. En. invitabilis, de Koninck,6 has more unevenly arranged ridges, and is a 
flatter shell. En. filosus, de Koninck,6 seems to approach nearest to it, but differs 
in the same particulars. As, however, our specimen only shows the inner whorl,. 
it is hard to say whether these distinctions would remain true if a perfect 
specimen of it could be compared. At the same time it seems most probable that 
they would, and that they are sufficient to give this form a claim to a distinct name; 
especially considering that, as it belongs to a different formation from the above­
mentioned shells, the presumption is that they are distinct. Moreover, though 
Romer's figure of his Devonian shell is very poor, it shows that, if it represents 
the present species, its shape is very different from that of any of the Belgian 
forms. 

D'Orbigny figured the young shell of 0.-eygyms Kemnd1·eni, Rang/ of which he 
' . 

remarked that it is so like in shape and ribbing that it would be hard to 
distinguish it if it came from beds of the same age, and which he considered to be 
evidence of the relationship of Belle1·ophon to the Atlantidm.8 

I 1828, Fleming,' Hist. Brit. Anim.,' p. 338. 
2 1883, de Koninck, 'Ann. Mu~. Roy. Hist. Nat. Belg.,' vol. viii, p. 157, pl. xlii, figs. 40-43. 
3 Ibid., p. 156, pl. xlii, figs. 5-7; and pl. xliii, figs. 9-13. 
4 Ibid., p. 159, pl. xliii, figs. 18-21. 
5 Ibid., p. 159, pl. xliii, figs. 22-25. 
6 Ibid., p. 160, pl. xliii, figs. 14-17, 26-34. 
7 1840, de Ferussac and d'Orbigny, 'Hist. Nat. Ceph.,' p. 198 (Bellerophon), pl. vi, figs. 1, 2_ 
a 1887, Fischer, 'Manuel Conchyl.,' p. 582, fig. 347. 
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CLAss-LA.MELLIBRANCHIATA, Blainville, 1814. 

The abundance of bivalves in these beds is marked, though except in a few 
cases it is rather in the form of a variety of species than a profusion of individuals. 
In some cases, especially in the Marwood zone, specimens occur in crowds ; for 
instance, Oucullma 1milateralis, Sowerby, and Ptychopte1·ia Damnoniensis, Phillips, 
sp., are evidently gregarious, while Prothy1"'is scalpmta, n. sp., completely covers 
one rock-surface. In the Marwood beds, however, the number of species is few; 
but as we advance into the Pilton Zone we find, though shells are fewer, species 
are greatly increased; and there, though some are found commonly, most are only 
known by one or two examples. 

Sixteen species were quoted from this area by Phillips, but of these, five seem 
only synonyms. On the other hand, many of his South Petherwyn species are 
found also to occur here. Not a few of the fresh forms bring out the relationship 
to the American Devonians, and it seems remarkable how often light has been 
thrown on our English species by the resemblance, not generally amounting to 
specific identity, of Transatlantic shells. 

1. OanEa-DESMODONTA, Ne'ltmay1·, 1883.1 

I. Family-PR1ECARDIID2E, Rttdolf Ho1·nes, 1884. 

1. Genns-P ANENKA, Barrande, 1881. 

This genus being known only by its external characters, its position is 
doubtful. Fischer includes it and its congeners, P1·mca?·dcmn, &c., in a provisional 
family of his sub-order Anatinacea; Neumayr (1891) places it under his order 
Palmoconcha, Beushausen under OanHoconcha, Zittel under Honwmyaria. Pos­
sibly its rightful place will ultimately be found to be near some genera now 
included in the enlarged order Desmodonta. 

1. PANENKA ANGLICA, n. sp. Plate VIII, figs. 10, 11, 11 a. 

Description.-Shell large, transverse, convex. Umbo small, incurved, facing 
forward, and situated at about the anterior third of the length. Lunule large but 
undefined. Surface covered by 35 or 45 regular, even, close-set, rounded rays, of 

t Neumayr'.s classification has been mainly adopted by Zittel in his' Paheozoologie,' 1895, who is 
followed here. 
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which the eight or ten situated medianly are decidedly narrower than those on 
each side, and which seem gradually to increase in size laterally, and are divided 
by concave furrows narrower than the ribs. Transverse ornament consisting of 
numerous regular, fine, close, strong, transverse strire or threads, which cross the 
ribs as well as their intervals. 

Size of a distorted specimen : height 60 mm., length 70 mm., depth 15 mm. 
Localities.-An imperfect and distorted specimen from Top Orchard is in the 

Barnstaple Athenreum; another from Braunton in the Museum of Practical 
Geology; and a third from Barnstaple in the Woodwardian Museum. 

Remarlcs.-The first two specimens have been regarded as the Avicula 
pectinoides, Sowerby,1 but a comparison of the type of that species and M'Ooy's 
description of it with our specimens and with Aviculopecten (Meleagrina) 7·igida, 
M'Ooy/ which M'Ooy doubtfully identified with it,3 shows that it is quite impossible 
for them to belong to it. .1\Ioreover the third specimen is sufficiently perfect to 
remove all doubt. 

On the other hand, their likeness to the lengthy series of species referred by 
Barrande to his genus Panenka is so great that there can remain no question 
against their belonging to that genus. While, however, their generic position may 
be regarded as certain, the very vastness of the numbers of species described from 
Bohemia renders it the more difficult to decide whether our crushed and distorted 
English shells agree with any of them. At present I know of no Bohemian 
species .with which it seems safe to unite the present form. 

Its chief characteristics seem to be (1) the smallness of the central ribs, five 
of which occupy the same space as four of the lateral ribs; (2) the strong, close, 
thread-like, transverse strire; and (3) the strength of the ribbing on the latero­
superior parts of the shell. 

11he Bohemian shell that agrees best with our specimens in the second of these 
points is Panenka sphmroides, Barrande,4 and of it Barrande only figures a single 
specimen, which is as imperfect and distorted as ours. The shell maybe more convex, 
and the umbo more central and more elevated than it is in ours, but it is impossible 
at present to decide whether these distinctions are valid, the true shape of neither 
form being known. 

In P. Bohemica, Barr.,5 and P. domina, Barr.,6 the threading is finer, and the 
marginal ribbing generally fainter. 

I 1840, Sowerby, 'Geol. Trans.,' ser. 2, vol. v, pt. 3, pl. liv, fig. 2. 
2 1844, M'Coy,' Synopsis Carb. Foss. Ireland,' p. 80, pl. xiii, fig. 16. 
3 1855, M'Coy, 'Synopsis Brit. Pal. Foss.,' p. 393. 
4 1881, Barrande, 'Sy~t. Sil. Boheme,' vol. vi, pl. cccxxviii, figs. 7-10, :mt. G. 
5 Ibid., pl. lxxvii, figs. 4, 7_ 10 ;· pl. xcviii, figs. 2, 1-4; pl. cxxxvii, figs. 1-10; pl. cxxxviii, figs. 

1-22; pl. cxl, figs. 10-12; pl. eli, figs. 19-21; pl. ccliv, figs. 11-13, ~t. E; and pl. cccxxxvi, 
figs. 1-4, ~t. G. 6 Ibid., pl. cxvii, figs. 7, 8, and pl. cxx, figs. 4, 5, Et. G. 

K 
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In P. amabilis, Barr./ the umbo is central and direct, and more acute. 
In P. intricans, Barr.,11 the threading is complicated by every fourth thread 

being larger. 
In P. obseqttens, Barr.,8 the threading is somewhat similarly complicated and 

the umbo more central. 
In P. expansa, Barr.,' the ribs, though expanding laterally, become small again 

almost immediately. 
P. gracilis, Barr.,6 closely resembles the specimen in the Barnstaple Athenmum 

in shape, and apparently is rather coarsely threaded, but it shows no signs of the 
central diminution of ribs. It is probable, however, that our shell has not retained 
its true shape, and the Bohemian shell too has signs of being distorted. 

Cm·dium rigidum, F. A. Romer/ appears congeneric, but seems distinguished 
by having a more anterior umbo, rather more numerous ribs, no transverse 
threading, and no central diminution of the ribs. 

P. gmndis, Whiteaves/ is much larger and more transverse, and has still 
wider lateral ribs, and no transverse threads. 

P. patens, Hall,8 comes very close, hut seems to have a more central and erect 
umbo and less strong concentric marks, and its ribs are fainter above. 

II. Family-G&AMMYSIID.tE, Rudolf Hoernes, 1884. 

1. Genus-LEPTODOMUS, M'Coy, 1844. 

Shell oblong, transverse, trapezoidal, convex; anterior end rounded; posterior 
end truncated and gaping; surface transversely ribbed, generally with a central 
constriction; umbo arched, prominent, anterior; lunule deep; hinge straight, 
toothless; muscular impressions slight. 

It appears to bear strong resemblance to the genus Pholadomya, but its pallial 
line is stated to be entire. 

1 1881, Barrande, • Syst. Sil. Bohl'im.,' vol. vi, pl. cxx, figs. 6, 7, and pl. cccxxxvi, figs. 9-11, £t. G. 
2 Ibid., pl. cxxxv, figs. 1-7, £t. E. 
3 Ibid., pl. eli, figs. 5-18, lilt. E. 
~ Ibid., pl. cliii, figs. 7-9, and pl. cclxxxiv, figs. 24, 25, ~t. F. 
6 Ibid., pl. cccxi, figs. 7-9; pl. cccxxv, figs. 8, 9; and pl. cccxxxiii, figs. 1-6, Et. G. 
6 1866, F. A. Romer, • Beitr. Harzgeb.,' pt. v, p. 10, pl. xxxv, fig. 1. 
7 1891, Whiteaves, • Canad. Record of Science,' Ann. 1891, p. 401, pl. i. 
s 1885, Hall,' Pal. N.Y.,' vol. v, pt. 1, No.2, p. 422, pl. bix, figs. 8, 10. 
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1. LEPTODOMUS CONSTRICTA, M'Ooy. Plate VIII, figs. 8, 9. 

1841. CnRICARDINIA. IMPRESSA? Phillips (not Sowerby). Pa Foss., p. 36, 
pl. xvii, fig. 58. 

1855. LEPTODOMUS cONBTRICTUB, M'Ooy. Brit. Pal. Foss., p. 396, pl. ii A, 

fig. 10*. 

Description.-Left valve large, transverse, subquadrate, convex. Umbo very 
large, wide and prominent, depressed in the centre, much elevated above the hinge­
margin, situated at about the median third of the length. Hinge-margin long, 
slightly concave behind the umbo. Anterior margin arched, being oblique from the 
umbo to the anterior corner, which is rapidly rounded, and then oblique and 
moderately convex in its inferior part. Inferior margin long, slightly oblique, and 
convex but depressed in the centre. Posterior margin roundly convex, straighter 
and oblique a~ove, and rounding into the hinge-margin. Lunule apparently long, 
lanceolate, excavate, bounded by a straight elevated line from the front of the 
umbo to the anterior point. Contour of back convex, with a wide, well-marked, 
subangular depression (running from the middle of the umbo straight and 
obliquely to the centre of the inferior margin) from each side of which the contour 
rises with a gentle convexity, being bounded laterally by the ridge of the lunule in 
front, and sloping gradually to the margin behind. Surface covered by about eleven 
or twelve large, low, rounded transverse ridges, which divaricate from the front, 
are lost in the median constriction, become again prominent for a short distance, 
and then vanish on the posterior part of the shell. 

Size (of left valve).-Length 50 mm., height 33 mm., depth 11 mm. 
Localities.-A fine specimen from Marwood is in the Museum of Practical 

Geology; M'Coy's type specimen and another small specimen from Marwood, and 
a poor specimen from Top Orchard, are in the Wood ward ian Museum; another 
from Roborough is in the Porter Collection. 

Remarks.-This is evidently the species to which M'Coy has given the name 
L. constricta, when describing its right valve from three specimens from Marwood.1 

He was inclined to think it the same as " the shell referred by Phillips (in the 
'Pal. Foss.') to the Silurian Oypricardia impressa. of Sowerby," and this, I think, 
our two figured specimens prove undoubtedly to be the case. 

Oypricardia? impressa, Sowerby/ itself is probably closely allied, but it seems to 
be smoother and more transverse, and to have a smaller and more anterior umbo. 

Affinities.-It appears to me that the present species is closely allied to the 
German shell described by F. Romer as Myacites impressus,2 but specifically differs 

1 1839, Sowerby, in Murchison's 'Sil. Syst.,' p. 609, pl. v, fig. 3. 
2 1844, F. Romer, 'Rhein. Uebergangsgeb.,' p. 79, pl. ii, fig. 4. 
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in having a larger umbo, in being much less transverse, in being more produced 
and angular on the anterior side, and in its concentric ridges fading rather more 
rapidly behind (so as to leave a rather larger smooth postero-superior portion), 
and also on the front side of the median depression. 

Myacites str,iatulus, F. Romer/ which is nearer in shape, has strong radiations. 
A.llorisma plicatella, CEhlert,2 is very similar, except that it has no median 

constriction, the concentric ribs being continuous over the whole back of the 
shell. It thus shows the proximity of Leptodomus to Allorisma. 

Gr·ammysia constricta, Hall,8 which its author first described as Gmmmysia 
(Leptodomus ?) constricta/' but without any reference to M'Coy's species, appears 
to be a rather variable form, usually with considerably more numerous concentric 
ridges, and of greater transverseness; the .American specimens figured by Hall 
being normally twice as long as high, while ours, though perhaps variable, seem 
to be only half as long again as the height. If this means that the species are 
distinct, the name of the .American form should become I,eptodomus Hallii. 

Grarnmysia Hannibalens,is~ Shumard/ !'.grees more nearly with our shell in 
dimensions, but its umbo is more anterior and oblique, and its constriction seems 
to range more backward. 

Leptodomus Canadensis, Billings,6 is closely allied, only differing in having a 
much smaller umbo and in being longer. 

2. LEPTODOMUS SEMISULCATA, Sowerby, sp.? Plate IX, figs. 23) 24, 24 a. 

? 1839. MoDIOLA.? BEMIBULCATA., Sowerby. In Murchison's Sil. Syst., p. 617, 
pl. viii, fig. 6. 

1841. CYPRICARDIA. SEMIBULCATA., Phillips. Pal. Foss., p. 36, pl. xvii, figs. 57 a-c. 

Descr·iption.-Shell moderate in size, very convex, transverse. Inferior margin 
apparently slightly concave in front, gently convex behind. Postero-inferior 
margin very convex. Postero-superior margin oblique. Valve with a vertical 
concave constriction very near the anterior side; and covered in with twenty or 
thirty strong, elevated, regular undulations, which vanish rather suddenly before 
reaching the posterior slope, and which are divaricated in the anterior constric-

1 1844, F. Romer, Rhein. Uebergangsgeb.,' p. 79, pl. ii, figs. 5, 5 a. 
2 1881, (Ehlert, 'Mem. Soc. Geol. Fr.,' ser. 3, vol. ii, p. 34, pl. vi, figs. 3-3 b. 

s 1885, Hall, 'Pal. N. Y.,' vol. v, pt. 1, No. 2, p. 377, pl. lix, figs. 4, 5 ?, 13-20, and pl. lxxvii, 

figs. 26, 27. 
4 1870, Hall,' Prelim. Notice Lamellib.,' pt. 2, p. 58. 
s 1885, Hall, 'Pal. N. Y.,' vol. v, pt. 1, No. 2, p. 381, pl. lxi, figs. 29, 30, 33. 
6 1874, Billings, ' Palreozoic Fossils Canada,' vol. ii, pt. 1, p. 54, pl. v, fig. 1. 
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tion so that their number is greatly reduced in front. Surface also ornamented 
with finer minute radiations and concentric lines (fig. 24 a). 

Size.-Length about 35 mm. 
Localities.-One specimen from Landlake is in the Museum of Practical 

Geology; one in the Barnstaple Must>um from Sloly; and two in the Woodwardi:m 
Museum from S. W. of Sloly. 

Remarl~s.-'rhe crushed and fragmentary or obscured state of these specimens 
renders them very difficult to understand, but a comparison with Phillips's figures 
(the originals of which I have not seen) makes me believe that they are identical 
with them, while the type of Sowerby's Ludlow shell in the Museum of the Geological 
Society, though considerably larger, so closely resembles them that I do not see 
the way to separate them in the absence of more perfect specimens. As far as can 
be seen they appear to belong to the genus Leptodorntts, but are distinguished 
from L. constricta by the much more anterior position of the constriction, the 
character of their or:nament, their greater obliquity, and other points. 

2. Genus-SANGUINOLITES, M'Ooy, 1844. 

This genus was originally defined by lVI'Coy, but made by himself and others 
to include many shells which are not congeneric. It has since been restricted by 
Hall, de Koninck, and Fischer. 

1. SANGUINOLITES PoRTER!, n. sp. Plate IX, figs. 2, 2 a. 

Descrip#on.-Shell of moderate size, suboval, convex, very transverse. Hinge­
line very long, straight. Umbo very much flattened, incurved, depressed, 
proximate, curving forward, extending slightly above the hinge-line, and situated 
about one-fifth or one-sixth from the anterior end. Anterior margin subangular, 
being concave above and convex below the angle. Inferior margin very wide, 
gently and evenly convex. Postero-inferior point produced, bluntly angular. 
Posterior margin short, straight, oblique. Keel, acute at first, then obscure, 
running from behind the umbo to the postero-inferior point, and dividing the shell 
into two portions, of which the postero-superior is obliquely concave and smooth, 
and the anterior transversely convex, and covered by about forty very regular, 
rounded, rather elevated, transverse ridges. Ridges divided by rather narrower 
furrows, and seeming to diminish in size from the keel forwards, and only to amal­
gamate very close to the anterior margin. Signs of a narrow lunule. 

Size.-Height 14 mm., length 34 mm., depth of one valve about 4 mm. 
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Locality.-One specimen in the Porter Collection in rubbly brown stone from 
Pilton. 

Remarlcs.-This fossil is distinguished from S. mimus, n. sp., by the great 
regularity, prominence, and number of its ribs. Thus it approaches Oardinia 
Devonica, Geinitz,1 but shows little sign of the lessening of the ribs on the marginal 
parts or of any median depression, and is further distinguished by its stronger 
keel and rounded base, and by the ribs being absent on the postero-superior region. 

From Leptodomus constricta ll it is distinguished by much more numerous ribs, 
lower umbo, and the absence of a median constriction. 

Sanguinolites ang1tstatns, Phillips, sp.,8 the type of the genus, is much more 
transverse; and S. discm·s, M'Coy,' (Fischer's type), is very similar, but longer 
and more rounded in front. 

2. SANGUINOLITES MIMUS, n. sp. (MS. Museum of Practical Geology). Plate IX, 
figs. 4, 6, 7 ? 

Desc1·iption.-Shell of medium size, transverse, convex, suboval. Umbo wide, 
depressed, flattened, proximate, situate at the anterior fourth of the length. 
Anterior side s"Omewhat produced, flattened. Anterior margin obliquely convex 
below. Inferior margin long, slightly convex. Posterior margin roundly convex. 
Hinge-margin long, straight, slightly oblique. Contour of back vertically convex, 
horizontally slightly convex, but becoming steeply concave in front of umbo, and 
gently concave in the postero-superior slope. Postero-superior slope bounded by 
a convexity or incipient keel from rear of umbo to postero-inferior p·oint, which is 
followed above by a linear concave depression running from beneath the umbo to 
the upper part of the posterior margin, and above that by a rounded thickening of 
the shell over the hinge-margin. Surface bearing about seventeen rather unequal 
and irregular concentric rounded ridges, separated by rather wider concave 
intervals and being smallest near the umbo, occasionally divaricating in front and 
becoming suddenly faint and invisible on the -postero-superior slope. Minor 
ornamentation (at least on posterior parts) consisting of crowded microscopic 
transverse lineations. 

Size of left valve.-Height 16 mm., length 34 mm., depth 5 mm. 
Localities.-In the Museum of Practical Geology is a specimen from Croyde; 

1 1853, Geinitz, ' Verst. Grauwack Sachsen,' pt. 2, p. 46, pl. xii, fig. 3. 
11 1841, Phillips,' Pal. Foss.,' p. 36, pl. xvii, fig. 58. 
1 1836, Phillips, 'Geol. Yorks.,' vol. ii, p. 208, pl. v, fig. 2. 
' 1844, M'Coy, 'Synopsis Carb. Foss. Ireland,' p. 49, pl. viii, fig. 4. 



EDMONDIA. 79 

in the Barnstaple Athenooum one from Marwood, a cast and mould from Sloly, 
and a large fragment of the posterior side from Sloly, which shows the minoP 
ornament; and in the Porter Collection two from Pilton. 

Remarks.-One of the characteristics of this species seems the indistinct 
double swelling of the posterior slope. Its rather prominent and irregular 
ornament, which abruptly vanishes behind, seems another distinguishing feature. 

Affinities.-Pullastm complanata, Sow./ as given by Phillips,2 differs by having 
the inferior margin concave, the posterior ridge stronger, and the surface smoother. 
Sowerby's own shell is also more deltoidal. 

Leptodomus semisulcata, Phillips, sp.,3 approaches it in ornament, but is very 
different in shape, being more convex, with a more anterior umbo and a dorsal 
constriction. 

Sanguinola1·ia lirata, Phillips/ though looking somewhat similar in Phillips's 
figure, is really totally different in shape, character, and ornament. It belongs to 
the genus Otenodonta. 

Glossites Manitobensis, Whiteaves,6 simulates it in ornament, but is narrower, 
and is more definitely flattened and smoothed behind. 

Sanguinolites concentricus, Goldfuss,6 or rather, Beushausen/ sp., appears to 
have stronger and more regular markings, which are continued over the posterior 
slope, and also a smaller and lower umbo. It was described by Goldfuss 8 under 
the name Sanguinolaria sulcata, Phillips, 9 but the original S. sulcata is very 
different, being wider behind, and without any posterior compression or truncation. 

3. Genus-EDMONDIA, de Koninck, 1842. 

Shell equivalve, oval or subcircular. Beaks central or anterior. Surface 
with concentric strioo, and sometimes obscure rays. Hinge narrow, edentulous. 
Ligament external. Muscle-marks superficial. Pallial line simple. 

I 1839, Sowerby, in Murchison's • Sil. Syst.,' p. 609, pl. v, fig. 7. 
2 1841, Phillips, • Pal. Foss.,' p. 35, pl. xvii, fig. 56. 
3 Ibid., p. 36, pl. xvii, figs. 57 a-c. 
' Ibid., p. 136, pl. 1 viii, figs. 53• a, b. 
& 1892, Whiteaves, • Cont. Canad. Pal.,' vol. i, pt. 4, p. 310, pl. iv, fig. 7. 
6 1832, Goldfuss, in De la Beebe's 'Handbuch,' p. 531. 
7 1895, Beushausen, 'Abhandl. k. Preuss. Geol. Landes.,' n. a., pt. 17, p. 289, pl. xxvi, figs.10, 11. 
s 1834-40, Goldfuss, • Petre£. Germ.,' vol. ii, p. 278, pl. clix, fig. 11. 
• 1836, Phillips, • Geol. Yorks.,' vol. ii, p. 209, pl. v, fig. 5. 
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1. EDMONDIA BonANA, F. A. Rome?·, sp. Plate IX, figs. 5 ?, 8. 

1860. CA.RDINIA BODANA, F. A. Romer. Beitr. Harzgeb., pt. 4, p. 163, pl. xxv, 
. figs. 15 a, b. 

1862. EDMOND !A BunLINGTONENSIB, White and Whitfield. Proc. Bast. Soc. Nat. 
Hist., vol. viii, p. 301. 

1884. CA.RDINIA? BoDANA, Olarke. Neues Jahrb. f. Min., Beil.-Band. iii, p. 379. 
1883. EnMONDiA BunLlNGTONENBIB, Hall. Pal. N. Y., vol. v, pt. 1, pl. lxiv, 

figs. 19-29. 
1885. Hall. Ibid., pt. 1, No. 2, p. 390, pl. lxiv, 

fig. 22, and pl. xcv, figs. 13, 14. 
? 1885. BUBOVA.TA, Hall. Ibid., p. 389, pl. hiv, figs. 10, 18-21, 27, 28, 

and pl. xcv, figs. 9-12. 

DesC?·iption.-Shell rather small, transversely oval, rather strongly convex. 
Hinge-line unseen, but apparently about two-thirds the length. Anterior and 
posterior margins roundly and evenly convex, slightly oblique. Inferior margin 
long, slightly convex. Umbo apparently prominent, broad, rounded, and incurved, 
situated at about the anterior fourth of the length. Lunule undefined. 
Contour convex vertically, nearly flat transversely on the back, convex posteriorly. 
Surface with about ten irregular undulations of growth, covered by numerous 
finer lines, the ornament continuing strong on the posterior slope. 

Size.-Length 19 mm., height 12 mm., depth of one valve 4 mm. 
Localities.-In the Bar:ristaple Athenreum is one example from Kingdon's, 

Shirwell, and one from Sloly; in the Museum of Practical Geology one from 
Braunton, and one from West Angle Bay, Pembrokeshire; in the Porter 
Collection one from Roborough. 

Remarlcs.-The species seems distinguished by its almost regularly oval shape, 
slight transverseness, comparative smoothness, and the absence of any posterior 
angle on the back. 

Our figured specimen appears exactly similar to F . .A. Romer's figure of his 
Oardinia Bodana, except that it is very slightly more transverse. 

It also seems perfectly like E. Bu1·lingtonensis, White and Whitfield, with 
which Hall at first associated shells which he afterwards separated as E. s·ubovata, 
Hall, but which present so close a resemblance that it is hard to trace in his 
various figures the slight differences which he points out. 

Affinities.-E. unioniformis, Phillips, sp./ which is de Koninck's type of the 
genus, differs in being more circular. 

Leptodomus semisulcata, Sowerby, sp., as given by Phillips,2 is more ovate, 
1 1836, Phillips, 'Geol. Yorks.,' vol. ii, p. 209, pl. v, fig. 18. 
2 1841, Phillips, 'Pal. Foss.,' p. 36, pl. xvii, figs. 57 a-c. 
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and more swollen behind, and has more definite, divaricating ribs, and a distinct 
anterior dorsal constriction. 

Sanguinolites mim·us is longer, more regularly and coarsely ribbed, and has a 
definitely depressed posterior slope. 

Sphenotus Hicksii, n. sp., is longer and less regularly oval, has a more 
depressed back, a post-umbonal keel, and a depressed posterior slope. 

2. EoMONDIA? ATHENJE, n. sp. Plate IX, fig. 3. 

Description.-Shell very small, transversely oval, moderately convex. Umbo 
small, low, proximate, situated at about the anterior third of the length. Anterior 
margin apparently deeply convex. Inferior margin long, nearly straight. 
Posterior mar-gin deeply convex; Back transversely flattened. Surface with about 
eight or ten strong, regular, elevated, rounded, concentric ridges, separated by 
similar depressions. 

Size.-Height 5 mm., length 8 mm. 
Locality.-One specimen ft·om Bradiford is in the Barnstaple Athenreum. 
Rema1·lcs.-The only specimen of this shell that I know is very poor, but it seems 

to be distinguished from accompanying species by its transverse oval form, and its 
very strong, sharpish, regular strire. On the same slab are several specimens of 
Oyp1·icardinia scalm·is, but it does not seem possible that it could have affinity 
to that rather variable species. 

It approaches in shape, and agrees in ornament with, several of the numerous 
Carboniferous species referred by de Koninck to this genus. 

It is so similar in general appearance to Scmguinolites Ungeri, F. A. Romer,1 

that for a long time I thought it belonged to that species; but F. Romer shows that 
shell to be congeneric with his Venulites concentricus/ and a Belgian specimen in the 
Woodwardian Museum shows the latter species to be widely removed, and more 
in the style of an Astarte. The shell given by K a.yser 3 as .Allorisma Ungeri, 
F. A. Romer, sp., differs in having finer and much more numerous striations. 

1 184:3, F. A. Romer,' Verst. Harzgeb.,' p. 26, pl. vi, figs. 26 a, b. 
2 1844, Ferd. Romer, 'Rhein. Uebergangageb.,' p. 79, pl. ii, figs. 3 a-c. 
3 1878, Kayser, 'Abhandl. Geol. Specialk. Preuss.,' Band ii, pt. 4, p. 118, pl. n, fig. 7. 

L 
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3. EmwNDIA? HAMLINGII, n. sp. Plate XI, fig. 3. 

Description.-Shell large, transverse, sub-equilateral, very convex. Umbo 
large, rounded, incurved, direct, extending above the hinge-line, and situated a 
little in front of the centre. Anterior and posterior margins evenly and deeply 
convex, the latter being the broader. Inferior margin long, gently convex. 
Hinge-line shorter than the length of shell. Contour of back evenly convex. 
Surface covered with very numerous, fine, irregular growth-lines. 

Size.-Height 23 mm., length 32 mm., depth of valve about 10 mm. 
Locality.-One specimen is in Mr. Hamling's Collection, in a pebble from 

the beach at Saunton Point. 
Remarlcs.-The umbo and hinge of this fine specimen are obscured by the hard 

gritty ma.trix, and it is impossible to decide its exact generic position. It appears 
far removed from any of the other species of our beds, being marked by its 
remarkably regular, convex, oval form, and the central position of its umbo. As 
it bears most general resemblance •to some species of Edmondia described by 
de Koninck, it seems best to refer it provisionally to that genus. In the same 
pebble, specimens of St?·opha.Zosia productoides, .Athyris concentrica, and (}rthis 
interlineata occur. 

Affinities.-It seems to have a larger umbo than ·E. orbitosa., de Ryckholt 1 

and E. p1·relata, de Roninck.2 

4. Genus-SPHENOTUS, Hall, 1885. 

Shell equivalve, very unequilateral, elongate, sub-trapezoidal. Anterior end 
short. Posterior end obliquely truncate. Beaks sub-anterior. Hinge-line long, 
nearly straight. Umbonal ridge defined. Postero-superior slope marked 
characteristically with a median ridge. Back with a broad median depression, 
sometimes producing a constriction in the margin. Surface concentrically striated. 
Hinge narrow, with two short narrow central teeth in right valve, and two extremely 
slender lateral teeth. Ligamenta! groove slender, external. Anterior muscle-scar 
strong, marginal. Posterior scar shallow. Pallial line simple. 

The above description is condensed from Hall, who states that the genus 
differs from Sanguinolites and Allorisma by its umbonal and post-cardinal ridges, 
its trapezoidal shape, its central cincture, and the character of the binge. 

Judging by the external characters, the following species appear referable to it. 

1 1885, de Koninck, 'Ann. Mus. Roy. H. ~. Belg.,' vol. xi, p. 36, pl. xiii, figs. 18-26. 
2 Ibid., p. 36, pl. xiii, figs. 26, 27. 
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1. SPHENOTUS HroKSII, n. sp. Plate IX, fig. 9. 

1841. PuLLABTRA P coMPLANATA, Phillips (not Sowerb!l) Pal. Foss., p. 35, 
pl. xvii, fig. 56. 

Desc1·iption.-Shell rather small, convex, transverse, subquadrate. Hinge­
margin with two long, transverse, lateral teeth. Umbo prominent, wide, flattened, 
incurved, anteriorly truncate, situated at about t.he anterior third of the length. 
Anterior margin rather broad, deeply convex. Inferior margin long, straight, or 
very slightly concave. Postero-inferior corner much produced, roundly convex. 
Posterior margin probably oblique. Contour of back vertically convex, trans­
versely flattened and slightly depressed in the middle; curving rapidly in front 
to form an undefined lunule, which is bisected by the produced margins; bounded 
behind by a more or less distinct rounded angle or ridge from the umbo to the 
postero-inferio'r corner. Posterior slope obliquely flattened. Surface with ten or 
fifteen irregular undulations, less mavked on the sides, and with a minor ornament 
of minute, crowded, sharpish transverse lines, only seen where the shell is well 
preserved. Shell-structure thin. 

Size.-Length 25 mm., height 13 mm., depth of valve 5 mm. 
Localities.-In the Museum of Practical Geology is a specimen from the new 

Ilfracombe Road near Barnstaple; in the Barnstaple Athenreurn, eight from 
Kingdon's, Shirwell; and in the Porter Collection two from Pilton . 

.Rema1·ks.--While these fossils clearly belong to the species described by 
Phillips as Pullast1·d complanata, Sowerby, they are perfectly distinct from Sower by's 
own species.1 Theflatter is a much more oblique and trigonal shell, with a Yery 
narrow anterior end, and altogether has a more mytiloid appearance, as seen by 
his type in the Museum of the Geological Society. 

None of our specimens are very perfect, or give the full shape. The amount 
of depression in the back and of the transverseness seems to vary considerably. 

One of Mr. Porter's specimens is a cast, and seems to show two long posterior 
teeth. This is not, however, very clear. 

2. SPHENOTUS SOLENOIDES, Hall? Plate IX, figs. 10, 11. 

1870. SANGUINOLITEB BOLENOIDEB, Hall. Prelim. Notice Lamell., pt. 2, p. 38. 
1883. Hall. Pal. N. Y., vol. v, pt. 1, Plates, pl. lxv, 

figs. 21-28. 
1885. SPHENOTUB BOLENOIDES, Hall. Ibid., vol. v, pt. 1, No. 2, p. 398, pl. h''• 

figs. 21-28. 

1 1839, Sowerby, in Murchison's, • Sil. Syst.,' p. 609, pl. v, fig. 7. 
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Desc1·iption.-Shell obliquely convex, very transverse, of moderate size. U mho 
situated at about the anterior third of the length, small, much flattened and 
truncated, incurved, tending forward. Hinge-line probably nearly the length of 
the shell. Anterior margin produced, narrow, evenly convex. Inferior margin 
very long, nearly straight, slightly oblique. Posterior margin broad, gently 
convex. Contour of back gently convex on the line of greatest depth from umbo 
to postero-inferior corner, in front of which it is obliquely flat, and behind which 
it is gently convex. Surface with a few rather irregular and divaricating, rounded 
growth-ridges on the back, which almost vanish on and behind the aforesaid line. 

St'ze.-Height 10 mm., length 24 mm. 
Locality.-There are three specimens from" the top of the Baggy Stage," S.W. 

of Sloly, in the Woodwardian Museum. 
Remarlcs.-These shells are very indistinct, but they appear so closely t.o 

correspond with the figures given by Hall of his Sphenotus solenoides, that there 
seems great probability that theyare identical. Our best preserved specimen (fig. 10) 
appears still more transverse, but this is evidently due to the squeezing to which 
the beds have been so much subjected, and possibly the greater flattening and 
depression of its umbo may be due to the same cause. The posterior ridge or keel 
seems sharper in the American shell, and the inferior margin sometimes slightly 
concave. 

3. SPHENOTUS? SOLENIFORMIS, Goldfuss, sp. Plate XII, figs. 1, 1 a. 

1834-40. SA.NGUlNOLA.RIA BOLENIFOBYIB, Goldfuu. Petref. Germ., vol. ii, p. 277, 
pl. cliii, fig. 7. 

1895. SPUENOTUB BOLENIFOBMIB, Beuahauaen. Abhandl. k. Preuss. Landes., n. s., 
pt. 17, p. 215, fig. 19; and 
pl. xviii, figs. 1, 2. 

Description.-Shell (cast) rather large, extremely transverse, subconvex, 
quadrate. Umbo flattened, adpressed, proximate, curved forward, and situated at 
about the anterior tenth of the length. Hinge-line straight, about five-sixths the 
length of shell. Anterior margin probably sloping obliquely from umbo to the 
anterior angle, which is one-third way down, and then becoming obliquely convex. 
Inferior margin very long, direct, straight. Postero-inferior corner rather pro­
duced, apparently deeply convex. Posterior margin very short, slightly convex 
and oblique. Contour of back rounded in front, slightly concave beneath umbo, 
and with a blunt keel running from behind umbo in a slight curve to postero­
inferior corner. Posterior slope fiat and oblique, and marked with a few strong 
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unequal growth-ridges. .Anterior muscle-scar apparently large, and occupying the 
anterior corner. Posterior muscle-scar large, circular, and indistinct, and situated 
below the end of hinge-line on the posterior slope. Escutcheon very long, 
narrow, and apparently concave and defined. 

Size.-. Height 16 mm., length 52 mm., depth of the closed shell 12 mm. 
Locality.-There is a specimen in the Mantell Collection in the British Museum 

without a locality, but resembling in the mineral character the fossils of the 
Marwood Oucullrea beds. 

Rernarlcs.--The only specimen of this shell, though very remarkable in form, 
is so badly preserved that it is very difficult to say what it is. The hind margin 
is gaping, but the front is so much worn away that its true shape is doubtful. It 
appears to me very closely to resemble the figure which Beushausen gives in the 
text of his latest work as the undistorted form of Goldfuss's Sanguinolaria 
solenijormis . . 'rhis, as far as can be judged, chiefly differs from ours in being 
slightly shorter, and slightly less concave in the post-umbonal slope, and in having 
a rather longer front margin ; differences probably due to the German fossil 
having the shell. Whether Beushausen is right in identifying his shell with 
Goldfuss's, which is totally different in appearance, I have no means of judging, but 
if he is, it seems clear that our fossil may also be referred to it. 

Beushausen places his shell under Sphenotus, with which it appears agreeable 
except in its extreme length. Our specimen has so much the appearance of 
straight-hinged species of Hall's genus Oimitaria (regarded by Beushausen as a 
synonym of Leptodomus, to which it is at all events allied), that it is quite 
possible it may prove to belong to it, but that cannot be ascertained till a specimen 
showing the true shape of its front side be found. 

5. Genus-PHTHONIA, Hall, 1870. 

1. PHTHONIA, sp. Plate IX, fig. 19. 

P 1895. PnTRONIA, cf. CYLINDRICA, Kayaer. Ann. Soc. Geol. Belg., vol. xxii, p. 201, 
pl. i, fig. 9. 

Desc1-iption.-Shell small, convex, extremely transverse (umbo and anterior 
parts unknown). Upper and inferior margins very long, straight, and nearly 
parallel. Posterior margin roundly and evenly convex. Contour of back straight 
horizontally, roundly convex vertically. Surface with a few unequal, indistinct, 
transverse strire. 

Size.-Length more than 17 mm., height 6 mm., depth of valve 2 mm. 



86 DEVONIAN FAUNA. 

Localities.-A single specimen from Top Orchard IS m the Barnstaple 
Athenreum, its mould being in the Porter Collection. 

Remadcs.-Though this specimen is so imperfect that its full shape, &c., cannot 
be ascertained, I have figured it, aR it does not seem at all in accord with any of 
our other fossils. Its extreme elongation and the uniformity of its contour is 
remarkable, even if partially induced, as is indicated by a specimen of Ortl~is 

interlinea,ta, Sow., on the same slab being slightly distorted in the same direction. 
The nearest approach to it is the shell recently described by Dr. Kayser, from 
Belgium, under the name Phthonia, cf. cylindrica, Hall/ which is so like that it may 
perhaps prove identical. From Hall's own species the differences are greater. 

A fragmentary shell, from South Petherwyn, in the Museum of Practical Geology 
has nearly the same dimensions, but differs so much in detail as evidently to be 
distinct. 

III. Family-PROTHYRIDlE, S. A. ll[iller, 1889. 

1. Genus-PROTHYRIS, llfeelt~, 1869. 

Shell equivalve, very inequilateral and transverse, ~oderately convex, con­
centrically striated, gaping and rectangularly notched in front, close or slightly 
gaping behind; umbo depressed, subterminal, with a small (elevated) fold running 
from it to the anterior notch; inferior margin direct, convex or re-curved. 

There seems one discrepancy between the genus as generally defined, and the 
characters shown by English species, viz. that the notch in the latter is the termi­
nation of an ~leva ted ridge running from the umbo, and not of a groove, as appears 
indicated by Meek, Hall, Zittel, Fischer, &c. Whether this points to a real 
difference I cannot say, but the character of the ridge in the English shells is clear. 

The species appear to be gregarious. 

1. PRO'l'HYRIS RECTA, n. sp. Plate IX, figs. 12-14. 

Desc1·iption.-Shell rather small, transverse, slightly convex. Umbo low, 
incurved, situated at about the anterior third of the length, inclined forward. 
Hinge-margin long (details unknown). Anterior margin broad, roundly convex, 
with a small triangular notch or nick at its centre. Inferior margin long, very 
slightly convex. Postero-inferior corner produced, narrow, very convex. 
Posterior margin nearly straight, very oblique. Surface with unequal, low, 

1885, Hall,' Pal. N.Y.,' vol. v. pt. 1, No,!!, p. 473, pl. lxxviii, figs. 1-4. 
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convex growth-swellings, separated by deep impressed lines, and apparently 
covered with finer lineations, and with one or two impressed rays on the postero­
superior slope. Contour. flattish on the back, steeply convex on the supero­
posterior part, where a narrow groove runs from the rear of the umbo to the 
margin, and broken in front by an arching ridge running from before the umbo to the 
anterior marginal nick, and defining a lunule. Shell-structure massive. Pallial 
line at some distance from the margin. Posterior muscle-scar apparently small, 
and situated near the posterior point. Anterior muscle-scar near the umbo. 
Interior of the shell with grooves and pits. 

Size.-Height 12 mm., length 18 mm., depth of one valve about 3 mm. 
Localities.-There are· twenty-six specimens in the Museum of Practical 

Geology from Baggy Point, "South Cave," and "just over the grits" in blackish 
Limestone. 

Remarks.-Though these shells were evidently common in their locality, it has 
been difficult .to find sufficiently perfect specimens to define the species, especially 
as it seems to have been rather variable in shape. 

Affinities.-It differs from P1·othyris contorta in being shorter and less oblique, 
and in having a convex base. 

2. PROTHYRIS coNTORTA, n. sp. Plate IX, figs. 15, 16, 16a. 

Description.-Shell small, convex, subquadrate, very transverse. Hinge-line 
unseen, but apparently about half the length of the shell. Umbo small, low, 
oblique, flattened, and situate near the anterior end. Anterior margin very 
convex, but broken at about its centre by a small, deep, conca.ve notch, which is 
the termination of a rounded elevated conical ridge, running to it from the front 
of the umbo. Inferior margin very long, convex in front, straight or even 
slightly concave in the median region, becoming convex behind. Postero­
inferior corner produced and very deeply convex. Posterior margin oblique 
above. Contour of back very evenly convex except for the tubular ridge. Cast 
marked with one or two deep linear furrows running along the postero-superior 
edge, and with a triangular perpendicular clavicular groove under the umbo. 
Muscle-marks apparently large and not marginal. Pallial sinus apparently deeply 
indented. Surface covered with very numerous microscopic, impressed, con­
centric strire, and having five or six fine sharp sub-parallel ridges running along 
the postero-superior side of the shell immediately below the hinge-margin. Shell­
structure rather thick for the size of the shell. 
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Size.-Height 8 mm., length 22 mm., depth of one valve 2 mm. 
(approximately). 

Locality.-There are several small specimens in the· Barnstaple Athenreum 
from Kingdon's, Shirwell, and two or three in the Porter Collection from Pilton. 

ReJJWJ'ks.-While in many respects good, the specimens leave much that is 
doubtful about this species. It seems to be distinguished by its very long subquad­
rate or rhomboidal shape and slightly sigmoid inferior margin. 

3. PROTHYRIS SCALPRATA, n. sp. Plate IX, figs. 17, 18, 18 a; and (?) Plate X, 
figs. 16-17 a. 

Description.-Shell small, equivalve, gently convex, lancet-shaped, very 
t1·ansverse. Umbo wide, low, proximate, slightly rounded, very oblique, arching 
forward, concavely truncate in front. Anterior margin produced, broad, very 
convex, but suddenly and deeply notched at the media-anterior point, below which 
it immediately curves with a slight convexity into the inferior margin. Inferior 
margin very long, and gently and evenly convex. Posterior side long and narrow. 
Posterior margin produced to an almost sharp median angle, with similar gently 
convex sides; the upper side becoming slightly concave as it meets the end of the 
hinge-margin rather behind the middle line of the shell. Hinge-margin straight, 
about half the length of the shell. Hinge with three or four long, linear, parallel 
(or radiating), transverse, posterior lateral teeth. Lunule deep, ovate, defined by 
a raised tubular ridge, which arches from the umbo to the notch in the anterior 
margin. Contour of back vertically gently convex, horizontally nearly flat, 
obliquely truncated in the extreme supero-posterior part, concave in the antero­
superior part or lunule, and broken by the squarish conical arching ridge running 
from the front of the umbo to the anterior notch. Surface ornamented with 
distant impressed strire or growth-lines, especially near the margins, and with two 
or three slight sunken radiating threads on the postero-superior part of the shell. 

Size.-Length 16 mm., height 7 mm., depth 3 mm. 
Localities.-There is a specimen (of the open valves) from Croyde·, and another 

from the Sloly beds of Plaistow Mill Quarry, near Barnstaple, in the Museum of 
Practical Geology ; there are numerous specimens from Sloly in the Barnstaple 
Athenreum, from S.W. of Sloly in the Woodwardian Museum, and from the Sloly 
Quarry in my Collection. 

Remm·lcs.-This species, though rarely found in at all good preservation, is 
evidently an abundant and characteristic fossil of the Sloly beds. In the Sloly 
Quarry Dr. Hicks and I observed a bed near the Lingula squamijo1·m.is bed which 
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is absolutely covered with their crowded valves, though so decayed and often so 
distorted that they cannot be individually recognised, and it is only by means of 
an occasionally better preserved specimen that the species can be made out. The 
tota11y different appearance sometimes produced by the extreme distortion is 
illustrated by the two figures on Pl. X, which were not recognised as the present 
species till long after they were drawn. 

A.ffinities.-From the two accompanying species of this genus the present shell 
is at once distinguished by its long lancet-like shape and its angular posterior side. 
It appears confined to the Sloly beds, while the other two occur higher in the 
series, the ono near the base, and the other in the middle of the Pilton beds. 

It is something like Ctenodonta tmnida, Sandberger/ in general shape, but is 
totally different in detail. 

2. 0RDER-H0MOMYARIA, Zittel, 1881. 

I. Family-UNICARDIIDJE, Fische1·, 1887. 

1. Genns-ScALDIA, de Ryckholt, 1847. 

I have placed the following species under this genus as being possibly in accord 
with it, but sufficient is not known of the she11 to determine its true affinities. 

1. ScALDIA? LONGA, n. sp. Plate X, figs. 1, 1 a, 2. 

Description.-Shell small, transversely oval, very convex. Umbo nearly central, 
pron1inent, slightly arching forward. Anterior and posterior margins nearly 
similar and approximately semicircular. Inferior margin gently convex. Contour 
rather flat transversely, very convex vertically, becoming concave in the superior 
corners. U mbonal slopes rounded. Muscle-scars extremely large, irregularly 
subcircular, situated on the superior side not far from the umbo. Shell-structure 
very thick. 

Size.-A single valve is about 12 mm. long, 9 mm. high, 3 mm. deep. 
Locality.-Two specimens are in the Museum of Pt·actical Geology from South 

Cave, Baggy Point. 
Remm·les.-The nearly central umbones and sub-equilateral transversely oval 

form distinguish these little shells from any that otherwise approach them. 

1 1853, Sand berger, ' Verst. Rhein. Nassau,' p. 277, pl. xxix, figs. 6, 6 a. 
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They are evidently casts of a very thick shell, and show traces of a few 
transverse ridges of growth. In the neighbourhood of the umbo are a few 
prominences, indicating indented pits in the inner surface of the valve. The 
muscle-scars seem rounded and unusually and equally large; the anterior scar 
is situated halfway from the apex to the centre of the anterior margin, and 
the posterior scar much nearer to the centre of the posterior side. 

II. Family-ARCTICID~, R. B. Newton, 1891. 
CYPRINID..E, Gmy, 1840. 

1. Genus-CYPRlCARDINIA, Hall, 1859. 

1. CYPRICARDINIA scALAniS, Phillips, sp. Plate IX, figs. 20, 21. 

1841. MonroLA BCALARIB, Phillip1. Pal. Foss., p. 137, pl. lx, fig. 62•. 
? 1858. CYPRICARDIA IMPRESSA, In Baer and Helmersen's Beitr. Russ. Reiches, 

Band :u:i, p. 106, pl. iv, figs. 4 a, b. 
1892. CYPBICABDINJA. BCALARIS, Whidborne. Dev. Faun., vol. ii, p. 5, pl. i, 

figs. 6--8. 
? 1894. SANDBEBGEBI, Holzapfel. Abhandl. k. Preuss. Geol. 

Landes., n. a., pt. 16, p. 181, pl. xvi, fig. 3. 
1895. LIMA (Schnur), Beudawen. Ibid., n. a., pt. 17, p. 182, 

pl. xvi, fig. 1. 
1895. BCALARIS, Beu,auaen. Ibid., p. 179, pl. xvi, fig. 2. 

r 1895. SANDBEBOERI, Bewhaulen. Ibid., p. 181, pl. xvi, fig. 3. 

Localities.-In the Barnstaple Athenreum are two specimens on a slab from 
Bradiford and one from Top Orchard; in the Porter Collection two from Pilton ; 
and in my Collection six from the lane between Wrafton and Heanton. 

Rema1·lcs.-After comparing these with specimens from Lummaton I feel no 
doubt that they belong to Phillips's species. As their surface is often much 
decayed, their markings are not always so definite, but their character seems the 
same, and their shape varies within the same limits. They seem still smaller in 
size. 

I much regret that I am unable to follow Beushausen in separating the three 
species quoted above from his recent masterly work. Even if the distinctions 
which the learned German draws are permanent in the Continental specimens, it 
appears to me that they are unlikely to indicate more than local varieties. As far 
as I can see, English specimens might be selected which would be ranked in each 
of them. It would seem that it is not always the same valve which is the largest 
in the English species, and that the median constriction varies much in its strength. 
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0. impressa., Pacht, appears to agree in form and ribbing, but is of a much 
larger size. 

2. 0YPRICARDINIA ? sp. Plate IX, fig. 22. 

Desc1·iption.-Shell small, oblique, transverse. Anterior side much contracted, 
possibly subangular. Antero-inferior margin rather long, oblique. Inferior 
margin moderately short, very slightly convex. Postero-inferior corner rounded, 
very convex. Hinge-margin about three-quarters (?) of the length. Umbo 
broad, flat, prominent, curving forward, and sibuate anteriorly. Oont~:mr of back 
flattened horizontally between lines of curvature which run from the umbo to the 
lower part of the sides. Surface covered by about twenty large, broad, low, sub­
angular, con~entric ridges, apparently marked with minute crenulations. 

Size.-13 mm. long, 9 mm. wide. 
Loca.lities.-A specimen from Sloly is in the Barnstaple Athenreum. 
Rema.rks.-This specimen is very obscure. It_ has every appearance of 

belonging to the genus Oyp1·icardinia., though there seems no positive evidence 
that it does so. 

3. 0YPRICARDINIA, sp. 

Desc1·iption.-Shell minute, suborbicular, very convex, oblique. Umbo elevated, 
prominent, incurved, direct, anterior. Anterior margin narrow, apparently 
nearly straight. Inferior margin oblique, slightly convex. Postero-inferior 
corner subangular, produced. Posterior margin long, oblique, slightly convex. 
(Hinge-margin unseen~ perhaps half the length of shell.) Lunule apparently deep 
and undefined. Contour very convex, divided by a blunt angle from umbo to 
postero.inferior corner, behind which it is flatter and steeper. Surface covered 
with numerous strong parallel ridges on the back. 

Size.-About 2 mm. long, 1·5 mm. high, and ·5 deep. 
Locality.-A single specimen from Marwood is in the -Barnstaple Athenreum. 
Remarlcs.-This tiny shell seemed too indistinct for figuring, but by a minute 

examination many of its details have become evident. It reminds one strongly of 
the general form of Opis, but no doubt is really a species of Oyp1·ica.rdinia.. 

Affinitie.<J.-lt differs from 0. ,c;cala.ris by its shortness, convexity, and much 
finer striation, in the last point coming nearer the species last described. 
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III. Family-TRIGONIID1E, Fleming, 1828. 

I. Genus-MYoPHORIA, lkonn, 1835. 

Salter established the genus Ou1·tonotus, and Neumayer Kefersteinia, for shells 
which are similar or identical with Devonian species referred to Schizodus, but 
which are shown by Beushausen to be included within the limits of Myophoria. 

1. MYOPHORIA INFLATA, F. A. Romer, sp. Plate X, figs. 3, 3 a, 4, 4 a. 

1843. TELLINA INFLATA, F. .tl. Romer. Verst. Harzgeb., p. 28, pl. vi, fig. 22. 
? 1844. AxrNUS NUCULOIDES, M'Coy. Syn. Carb. Ireland, p. 63, pl. xi, fig. 9. 

1849. CARDINIA INFLA.TA, d'Orbigny. Prodrome, vol. i, p. 76. 
1855. F . .tl. Romer. Beitr. Harzgeb., pt. 3, p. 13, pl. iii, 

fig. 12. 
1855. TRAPEZOIDALIB, F. A. Romer. Ibid., p. 13, pl. iii, fig. 11. 
1857. Scmzonus INFLATUB, Kiferstein. Zeitsch. Deutsch. Geol. GeselL, vol. ix, 

p. 153, pl. iv, figs. 1-3. 
1884. Beushausen. Abhandl. Geol. Specialk. Preuss., vol. 

vi, pt. 1, p. 99, pl. vi, fig. 6. 
1884. KEFERSTEINI, Beushausen. Ibid., p. 100, pl. v, fig. 13. 
1884. TRAPEZOIDALIS, Beushausen. Ibid., p. 101, pl. vi, fig. 9. 
1895. MYoPHORIA INFLATA, Beushausen. Abhandl. k. Preuss. Geol. Landes., n. s., 

vol. xvii, p. 122, pl. ix, figs. 6, 7. 
1895. cf. INFLATA, Beushausen. Ibid., p. 123, pl. ix, figs. 8-10. 

Description.-Cast moderate in size, almond-shaped, transverse. Umbo rounded, 
inclined slightly forward, situated behind the anterior third. Hinge-line long, 
large, gently convex. Hinge-teeth large, broad, oblique. .Anterior margin broad, 
very convex. Inferior margin long, slightly convex. Posterior corner produced, 
narrow, subangular. Postero-superior margin long, oblique. Contour of back 
convex, becoming steeper in front, obliquely flattened in the postero-superior part, 
sometimes with two indistinct rounded angles on the cast, which radiate to the 
infero-posterior region. Anterior muscle-scar large, angular, deep, situated 
near the umbo; posterior scar more elongate and less distinct. Shell massive. 

Size.-Height 19 mm., length 26 mm., depth of one valve 9 mm. 
Localities.-Three specimens are in the Museum of Practical Geology from 

county Cork, and five poor and doubtful specimens in the Woodwardian Museum 
from west of Saunton Court. 
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Remarks.-It is very doubtful whether this sheU should be included in our 
list, the five Devonshire specimens being so poor as to be almost undecipherable. 
The shells figured appear to belong to the Infra-carboniferous of Ireland. 

Keferstein united Tellina or Oa1·dinia inflata, F. A. Romer, with 0. irapezoidal,is, 
F. A. Romer. These Beushausen in 1884 again separated into three species, 
calling Keferstein's Sch. inflatus by the name Sch. Kefersfeini. It appears to me 
that Beushausen's figure of Sch. Kefersteini is almost exactly like Romer's figure of 
0. trapezoidalis and Romer's first figure of T. inflata, while his figure of Sch. inflata 
seems more like Romer's second figure and Keferstein's. To the latter of these 
one of our specimens is very similar; and a second, which is not figured, equally 
resembles the former. Our own material was insufficient to prove anything, but 
as other species of the genus are evidently liable to much variation, I was led to 
the conclusion that the balance of probability was on the side of Keferstein's view. 
It is interesting, therefore, to find that in his later work Beushausen has reversed 
his former judgment, and reunited all three as M. inflata, though at the same 
time adding another form, which seems to me also to be. identical. 

Awinus nuculoides, M'Coy, though much smaller, may perhaps be the young or 
a dwarfed variety of the same species. 

2. MYOPHORIA DELTOIDEA, Phill·ips, sp. Plate X, figs. 5-8. 

1841. CYPlUCA.RDIA DELTOIDEA, Phillips. Pal. Foss., p. 37, pl. xvii, fig. 59. 
1842. NucULITEs CHEMUNGENsrs, Conrad. Journ. Acad. Nat. Sci. Philad., vol. 

viii, p. 247, pl. xiii, fig. 13. 
1842. ADPRESSA, Conrad. Ibid., p. 248, pl. xv, fig. 4. 

P 1843. CYPRICA.RDIA. P RHOMBEA, Hall. Geol. Surv. N.Y., Rept. 4th Dist., p. 291, 
pl. cxxxix, figs. 2, 3. 

P 1844. AxrNus ORBICULARIS, M'Ooy. Syn. Carb. Foss. Ireland, p. 64, pl. viii, 
fig. 28. 

1844. DELTOIDEus, M'Ooy. Ibid., p. 63. 
1855. ANODONTOPSIS DELTOIDEus, M'Ooy. Brit. Pal. Foss., p. 396. 

? 1863. CunTONOTUS ELEGANS, Salter. Quart. Journ. Geol. Soc., vol. xix, p. 495, 
figs. 3 a, b. 

1870. ScHrzonus A.DPREssus, Hall. Prelim. Notice Lamell., pt. 2, p. 95. 
? 1870. RHOMBEUS, Hall. Ibid., p. 95. 

1883. CYTHERODON A.DPREssus, Hall. Pal. N. Y., vol. v, pt. 1, plates, pl. lxxv, 
figs. 3-9. 

P 1883. RHOMBEUS, Halt. Ibid., figs. 19-23. 
1883. QUA.DRA.NGULA.Rrs, Hall. Ibid., figs. 31-36. 
1883. CHEMUNGENSr~, Hall. Ibid., fig1.1. 37-40. 
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1885. Scmzonus ADPREssus, Hall. Pal. N. Y., vol. v, pt. 1, No. 2, p. 449, 
pl. lxxv, figs. 3-9. 

r18!:l5. RHOMBEUS, Hall. Ibid., p. 452, pl. Jxxv, figs. 19-23. 
1885. CHEMUNGE:Nsrs, Hall. Ibid~, p. 453, pl. lxxv, figs. 31-34, 36-

41,45. 
1885. ..EQUALis, Hall. Ibid., p. 458, pl. lxxv, fig. 35; and pl. xcv, 

fig. 29. 
1893. CYPRICARDIA DELTOIDEA, OollinR. Tran~. Roy. Geol. Soc. Cornwall, vol. 

xi, p. 36. 
1893. Scmzonus DELTOIDEus; Collin.~. Ibid., p. 38. 

Description.-Shell moderate in size, convex, slightly transverse, subquadrate. 
Umbo small, direct, incurved, slightly truncate behind, and situate rather in front 
of the centre. Hinge-margin short, convex. Hinge containing a large, triangular 
central tooth, and a smaller, more elongate, and indistinct posterior tooth. 
Anterior margin broad and roundly convex. Inferior margin rather long, slightly 
convex. Postero-inferior corner rather produced and subangular. Posterior 
margin oblique and slightly convex. Contour of back divided by a blunt angle 
running from tl1e umbo to the postero-inferior point, in front of which it is trans­
versely flat, becoming convex in front, and behind which it is oblique and flat. 
Posterior muscle-scar high up near the centre of the posterior binge-margin. 

Size.-Height 16 mm., length 20 mm., depth of one valve 5 mm. 
Localities.-ln the Museum of Practical Geology are two specimens from 

Marwood, six from Shirwell, one from Petberwyn, and one from West Angle 
Bay, Pembrokeshire. In the Porter Collection is one from Marwood; in the 
Woodwardian one from Marwood and two very obscure specimens from Baggy 
Point. 

Rema1·lcs.-Tbe Petherwyn specimen almost exactly agrees with Phillips's 
figure, the only difference being that it is perhaps slightly more transverse. 
Being in the Museum which contains so many of his figured specimens, it is 
probable that it is the original type of his Oyp1·icardia deltoidea, and it is to be 
observed that Phillips noted its resemblance to Axinus. 

M'Coy states it to be not uncommon in the sandstones of Baggy Point, and it 
seems probable that the beds to which he refers are those which have contributed eight 
specimens from Shirwell and Marwood to the same museum. The first question, 
therefore, is whether these specimens can be identified with the type. They differ at 
first sight in being flatter and in having a less prominent umbo, above which the 
binge is seen, whereas it is invisible in the type specimen. At this point Mr. 
Porter's specimen may be noted as uniting them in shape, and partially showing the 
teeth. These Marwood specimens are, indeed, of all shapes, long and high, but this 
is probably largely due to fossilisation, or at least to similar causes to that which 
produced such variations in the specimens of Oucullcea and Avicula of the same 
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beds. It is also to be observed that one of them so exactly resembles O~trfonotus 
elegans, Salter, as to render it very probable that it is only a variety of the same 
spemes. 

We next come to some American forms which are strikingly like our sup­
posed type-specimen, but which appear genera1ly to differ from our fossils by having 
more elevated umbones. This seems probably to be due to the American fossils 
retaining their shells, while our specimens are all in the nature of casts. 

Schizod1ts quadrangularis, Hall, and Sch. Ohemungensis, Conrad, appear 
identical with each other and with the present shell, except that they are about 
half as large again-a fact which could hardly give them more than varietal rank, 
as both the English and American shells vary considerably in size. Schizodus 
adp1·essus, Conrad, is regarded by Hall as "probably only a variety of Sch. 
Ohemungensis which lived under different conditions." Sch. mqualis, Hall, is 
separated by him from Sch. Ohemungensis, var. quadmngularis. as having " the 
base more broadly rounded and the anterior portion more expanded below ; " 
but, if he be correct in making the latter form a variety of Sch. Ohemungensis, 
it is difficult to see why the former also should not be included in it, and that 
form is approached by the specimen from West Angle. As given by Whiteaves,1 

however, Sch. Ohemungensis is wider and more rounded. 
On the whole there seems reason for regarding these various forms as not 

more than varieties of one variable species. 
Schizodus 1·hombeus, Hall, may also possibly be a variety ; but, though 

equalling the English shells in size, it seems essentially to differ from the adjacent 
forms in being longer, and in having less anterior inflation. 

Axinus 01·bicula1·is, M'Coy, has much the appearance of being the young or 
dwarfed form. 

A.ffinities.-0. centraU,s, Salter,2 seems distinguishable by its larger and more 
terminal muscle-scars, its more central umbo, and its more oval form, without 
signs of posterior truncation. 

Schizodms obrotmHlaJus, Beushausen,3 appears to have a slightly larger hinge, 
and not to be flattened and angulated on the posterior side. 

Axinus obliquns, M'Coy,4 seems to have a much less inflated anterior side. 

t 1891, Whiteaves, 'Contr. Canad. Pal.,' vol. i, pt. 3, p. 241, pl. xxx, figs. 5, 5 a. 

2 1863, Salter, ' Quart. J ourn. Geol. Soc.,' vol. xix, p. 495, figs. 4 a, b. 
3 1884, Beushausen, 'Abhandl. Geol. Specialk. Preuss.,' Band vi, pt. 1, p. 95, pl. vi, figs. 7, 8. 
4 1844, M'Coy, 'Syn. Carb. Foss. Ireland,' p. 64, pl. v, fig. 29. 
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3. MYOPHORlA 'l'RIGONA, F. A. Rumm·, sp. Plate X, figs. 9-11. 

1843. THETIS ? TRIGONA, F . .A. Romer. Verst. Harzgeb., p. 26, pl. vi, fig. 25. 
185G. Bronn. J ahrb., pp. 646, 651. 
1857. Scmzonui3 TRIGONUS, Keferstein. Zeitsch. Deutsch. Geol. Gesell., vol. ix, 

p. 154, pl. iv, figs. 4, 5. 
1884. sp., Beushausen. Abhandl. Geol. Specialk. Preuss., Band vi, 

pt. 1, p. 97, pl. v, fig. 19. 
1884. F.A.LL.A.X, Be~tshausen. Ibid., p. 98, pl. v, fig. 15? 

Description.-Shell rather large, equivalved, higher than long, subovate. 
Umbo nearly central, prominent. Hinge large, much curved, with a large 
triangular central tooth in the left valve fitted between two large teeth in the right 
valve. .Anterior margin long, moderately convex. Inferior margin short, 
oblique, with nearly semicircular outline. Posterior margm similar to 

·anterior, but longer, and elbowed one-third way down. Contour gently and 
nearly evenly convex, the greatest depth being not far from umbo. Pallial line 
simple, some distance from margins. .Anterior muscle-scar small, subcircular, 
situate near the umbo. Posterior muscle-scar iarger, situated rather above the 
centre of the posterior margin. Interior of shell with a long, narrow, arching, 
convex callosity, running from behind the umbo to the front of the posterior 
muscle-scar. Surface apparently bearing a few growth-lines and numerous 
indistinct concentric strire. Shell-structure very massive. 

Size.-.A cast of the closed valves measures 14 mm. long by 18 mm. high, and 
9 mm. deep. A large specimen is 32 mm. high by 23 mm. long. 

Localities.-ln the Museum of Practical Geology are two specimens from 
Richard's Summer-house, Croyde Bay, three from Baggy, and one from 
"Barnstaple Road;'' in the Woodwardian Museum a specimen from Barnstaple, 
and three poor specimens from west of Saunton Court; and in the Porter 
Collection two specimens on one slab from Pilton. 

Remarlcs.-These specimens, though generally poor and often squeezed com­
pletely out of shape, appear to indicate a well-characterised species, distinguished 
by its narrow ovoid form, short arching hinge, large teeth, small obliquity, and 
massive shell, and by the long spoon-like callosity. The best Woodwardian 
specimen, which is a double cast, displays the clasping of the teeth in such a 
way as to show that they were very large and strong ; and, as it appears to retain 
its true shape, it shows that the shell was sometimes considerably higher than 
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long. In the Porter Collection, however, are two specimens which seem to be 
specifically identical, and which show that its outline was sometimes more circular, 
and in the young form more transverse and trigonal. Comparing these Devon­
shire specimens with Ourtonotus unio, Salter/ which occurs in profusion at 
West Angle Bay, Pembrokeshire, it appears that they are closely allied, and 
possibly only varieties of the same species. My Pembrokeshire specimens 
are unfortunately all defective, it being impossible to extricate them from the 
hard, crystalline, purple limestone in which they are embedded, but they appear to 
be very similar in shape, except that they are usuaUy more transverse and 
quadrate than the Devonshire specimens. It is, however, clear that they 
themselves varied very considerably in relative measurements. 

Turning next to foreign specimens, we find that Keferstein's figure of Schizodus 
trigonus exactly agrees with our Woodwardian specimen, except that it is not quite 
so high. This shell he identifies with Thetis (?) trigona, F . .A. Romer, which is 
smaller, and much more transverse and trigonal, and appears exceedingly like the 
smaller of Mr. Porter's two specimens. If this identification by Keferstein is 
correct, there seems no reason against regarding all the above-mentioned English 
shells as equally belonging to the same species. 

_ Affinities.-Schizodus oval is, Keferstein, 2 differs in being more perfectly oval; 
and, according to Beushausen,S it has strong concentric strire. 

Ou1·tonotus elongatus, Salter,4 is a very high form. Not having seen any 
specimens of it, I am not certain whether his figures represent undistorted shells, 
but, if so, they appear specifically distinct in outline, being long and straight 
behind the umbo and deeply convex below. 

IV. Family-NuouLIDlE, d'Orbigny, 1843. 

1. Genus-NuouLA, Lamarck, 1801. 

1. N UOULA LINEATA, Phillips. Plate X, figs. 13, 14. 

1841. NuoULA LINEATA, Phillips. Pal. Foss., p. 39, pl. xviii, figs. 64 a a-:l,. 
fJ a, b. 

1 1863, Salter, 'Quart. J ourn. Geol. Soc.,' vol. xix, p. 495. 
2 1857, Keferstein, ' Zeitsch. Deutsch. Geol. Gesell.,' vol. ix, p. 155, pl. i v, fig. 6. 
8 1895, Beushausen, 'Abhandl. k. Preuss. Geol. Landes., n. s., pt. 17, p. 119, pl. x, figs. 15, 16. 
4 1863, Salter,' Quart. Journ. Geol. Soc.,• vol. xix, p. 496, figs. 5 a-d. 

N 
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1863. NucuLA LINEATA, Semenow and 1lioller. Melange Phys. et Chim., vol. v, 
p. 678, pl. iv, fig. 11. 

? 1868. !'LICATA, Dames. Zeitsch. DeutAch. Geol. Gesell., vol. xx, 

p. 502, pl. x, figs. 8 a, b. 

Description.-Shell small, subtriangular, oblique, very convex. Umbo large, 
prominent, elevated, rounded, situated at or about the posterior third of the length, 
and tending somewhat backward. Hinge-line convex, about half the length of 
the shell, and ending abruptly at the sides, bearing a fossette and a few very 
minute teeth under the umbo, about four large, high, perpendicular, parallel, pos­
terior lateral teeth, and about six still larger and loftier, perpendicular, parallel, 
anterior lateral teeth. Anterior margin much produced, straight and oblique 
above, and deeply convex round the anterior corner. Inferior margin long, 
gently convex. Posterior margin broad, roundly convex. Surface with ten or 
or twelve fine, sharp, elevated, very distant concentric ridges, between which 
several very fine intermediate concentric strire are seen. Shell-structure very 
thick. 

Size.-Height 5 mm., length 9 mm., depth of both valves 3 mm. 
Localities.--In the Barnstaple .A.thenreum is a specimen from Upcott, and 

another from Brushford ; in the Museum of Practical Geology one from Saunton, 
and another (which is very poor) from east of As bford Inn; in the W oodwardian 
Museum three from west of Saunton Court ; and in my collection one from Upcott 
Arch Quarry. Phillips records it from" Baggy Point." 

Remarks.-From Phillips's description the species varied considerably in length, 
size, and sculpture. The variation in contour is seen in our specimens, which 
seem as a rule rather more transverse than his. Our specimens. are, with one 
exception, casts. It seems doubtful whether the possible crenulation of the strire 
mentioned by Phillips is not simply due to fracture. In casts of the double shell 
the impress of the lofty interlocked teeth leave a beautiful scalloped pattern, and 
the margins protrude sharply at the ends of the hinge-line. 

2. Genus-OT~!\ODONTA, Salter, 1851. 

CEhlert,1 who discusses the question fully, points out that Tellinomya, Hall, 
and Otenodonta, Salter, having the same type species, are synonymous, and con­
sider.s the latter to be the valid name. 

He regards it as a genus distinguished from Palceoneilo, Hall, by its more 

1 1888, <Ehlert, 'Bull. Soc. Geol. Fr.,' ser. 3, vol. xvi, p. 653. 
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central and loftier umbones, its more largely rounded anterior side, the absence 
of a postero-superior depression, and the subrostrated shape, which is after the 
manner of Leda. On the other hand, Beushausen points out that the type species 
of Otenodonta had a depression behind; and on the whole it is probable that 
Palceoneilo, and (Beushausen adds) Kcenenia, should not be counted as more than 
groups or sub-genera of Otenodonta. 

1. CTENODONTA NEW'rONJI, n. sp. Plate X, fig. 15. 

1895. CTENOIJONTA, sp., Beushausen. Abhandl. k. Preuss. Geol. Landes., n. s., 
pt. 17, p. 78, pl. v, fig. 23. 

Description.-Cast small, transversely ovate, sub-equilateral. Umbo small, 
depressed, sljghtly recurved, and situated somewhat in front of the centre. 
Hinge-line gently bent, about two-thirds of the length, and bearing five or six very 
minute perpendicular teeth, uninterrupted by a fossette, under the umbo, five or six 
large, parallel, perpendicular anterior teeth, and about twelve large, lofty, parallel, 
perpendicular posterior teeth. Posterior side broad, much produced, with a deeply 
convex margin. Inferior margin very long, gently convex. Anterior side broader, 
with a more evenly convex margin. Surface covered by very numerous, regular, 
minute, distant, concentric strire. Contour of back gently convex, steeper in front 
than behind. 

Size.-Height 9 mm., length 12 mm., depth of the cast of one valve 2 mm. 
Localities.-In the Ba.rnstaple Museum are two specimens from Fremington; 

and in my Collection two from Frankmarsh, and a fragment from Ironpost. 
Rema1·ks.-These shells seem to agree in shape and ornament with the imper­

fect valve which Beushausen figures from the Upper Coblenzian of Sechelden. 
Though our specimens are chiefly casts, evidence of the nature of the ornament 

is obtainable. 
The species is named after R. B. Newton, F.G.S., whom I have to thank for 

kind assistance. 
Affinities.-Nncula fornicata, Gold fuss/ is similarly marked, but is larger and 

deeper, and has a loftier and more lateral umbo and a fossette. 
N. lineata, Phillips, is more convex and oblique, and has a much coarser 

ornamentation. 
It appears to be sometimes approached by the very variable N. dom£na, 

Barrande,2 which seems similarly ornamented. 

1 1834-40, Goldfuss, Petref. Germ., vol. ii, p. 151, pl. cxxiv, figs. 5 a-c. 
2 1881, Barrande,' Syst. Sil. Boheme,' vol. vi, pl. cclxxiv, fig. 1, 5-16, 11Jt. D. 
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N. plicata, Phillips/ has a terminal umbo and more quadrate shape; and I 
expect will prove to be a Oyprica1·dinia, perhaps identical with 0. scalaris, 
Phillips, sp. 

2. CTENODONTA (PALMONEILO) LIRATA, Phillips, sp. Plate XII, figs. 12, 13, 13 a; 
and Pla,te XIII, figs. 1-4. 

1841. PULLABTRA. ANTIQUA, Phillips (not Sowerby). Pal. Foss., p. 35, pl. xvii, 
figs. 55 a, b. 

1843. SANGUINOLARIA. LIRA.TA., Phillips. Pal. Foss., p. 136, pl. lviii, figs. 53• a, b. 
P 1884. PALAJONEILO BREVIS, Beuskausen. Abhandl. Geol. Specialk. Preuss., Band 

vi, pt. 1, p. 79, pl. iii, fig. 13. 

Description.-· Shell rather small, suboval, convex, transverse, nearly twice as 
long as high. Umbo small, low, proximate, rather sharp, without a clavicular 
process, curving somewhat forward, and situated at or about the anterior third of 
the length. Anterior margin broad, very convex. Inferior margin long, gently 
convex, indented behind. Posterior margin very narrow and convex. Hinge­
lin!l nearly as long as the shell, slightly bent at the umbo, nearly straight, bearing 
in front of the umbo about ten small, short, obliquely vertical teeth which increase 
in size anteriorly, and in rear of the umbo more than thirty-seven still smaller 
teeth which increase in size posteriorly. Surface covered by twenty or thirty very 
distant, sharp, erect, very elevated threads, between which several .minute minor 
strire are sometimes apparent, and which are usually regular over the whole valve, 
but fold into each other as they curve in on the hinge-margin. Contour convex, but 
with a broad and shallow concave depression, between two slight convex radiating 
swellings, running from the rear of the umbo to the posterior end of the inferior 
margin. Lunule deep, ovate, undefined. Shell-structure thin. Muscular scars 
large, oval, situate respectively at the anterior point, and just under the posterior 
end of the hinge-line. Pallial line simple, rather distant from the margin. 

Size.-A large valve from Saunton measures 29 mm. in length, 19 mm. in height, 
and 6 mm. in depth. 

Localities.-In the Bnrnstap1e Athenreum are two specimens from Saunton, 
four from Bradiford, two from Croyde Bay, and one from Top Orchard. In the 
Woodwardian Museum are two poor specimens from west of Saunton Court. In 
the Museum of Practical Geology are Phillips's type specimen of the species from 

1 1841, Phillips, 'Pal. Foss.,' p. 38, pl. xviii, figs. 63 a, b. 
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Pilton, another specimen figured by Phillips as Pullastm antiqua, Sow., from 
Barnstaple, another from Croyde, a specimen of the valves in contact from" North 
Devon," and one showing the hinge from Baggy. In the Porter Collection are two 
specimens from Pilton. In my Collection are specimens from Saunton Hotel, from 
the Laticosta Beds of Baggy, from Kingdon's, Shirwell, and from Pouch Bridge. 

Remarlcs.-This species is evidently one of the commoner and more widely 
spread bivalves of these beds, though, probably from its tenuity, the specimens are 
almost always defective or distorted. Examples of the extent to which this may 
go are to be seen from Pl. XIII, figs. 1 and 3, the transverseness of which is, I 
believe, entirely due to artificial elongat.ion. The same causes also often more or 
less obscure the posterior depression, which seems one of the most distinctive 
features of the species. Under these circumstances it is extremely difficult to be 
certain that it is more than a variety of Ot. antiqua, or to define the distinguishing 
points if they really exist. After an examination, however, of numerous specimens, 
including the' originals of Sowerby's and Phillip's figures, I am inclined to the 
opinion (1) that the two are probably distinct; (2) that they both belong to 
Palceoneilo; (3) that Sowerby's Ct. antiqua is to be recognised by its more evenly 
ovoid form, by its concentric ribs being smaller and more numerous, and by the 
depression on the posterior region being smaller, weaker, and not so greatly 
deflecting the margin; ( 4) that the present shell seems to be characteristic of the 
Pilton beds proper, while Ct. antiqua appears to belong to the Marwood beds; 
and, lastly, that the specimen Phillips figured as Ct. antiqua, Sowerby, sp., 
really belongs to Ct. limta and not to Ct. antiq1ta, as it shows the same 
characters, especially the posterior depression, and is a Pilton, not a Marwood fossil. 

The surface of some of the specimens is very well preserved, and shows four 
or five concentric ridges between each of the major ribs. My impression is that 
this may be another distinguishing mark where the fossil is sufficiently well 
preserved to retain it. A cast in my collection from Kingdon's shows that the 
interior of the shell under the umbo is a good deal pitted, but had no internal 
sulcus like that belonging to the kindred genus Nuculites. The specimens from 
the Laticosta Beds show much variation in the number and regularity of the ribs. 

Affinities.-Palceoneilo Rauliniana, Rouault/ appears to differ only in having 
more numerous and irregular striations. 

The type species of Palceoneilo, P. constricta, Conrad,2 has much finer strire than 
either of the Devonshire species, and is more acute behind. P. filosa, Conrad,3 

which approaches nearer in ornament, appears to be more angulated, and its 
strire are more lamellar, and its posterior depression broader and flatter. 

1 1888, <Ehlert, ' Bull. Soc. Geol. Fr.,' ser. 3, vol. xvi, p. 650, pl. xvi, figs. 4, 4 a. 
2 1885, Hall,' Pal. N.Y.,' vol. v, pt. I, No.2, p. 333, pl. xlviii, figs. 1-20. 
8 1885, Hall, ibid., p. 343, pl. xlix, figs. 33-38. 
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Beushausen has described several species of Palreoneilo from the Spirifer-sand­
stein of the Oberbarz, but being for the most part casts they are not easy to 
compare; P. brevis, Beushausen,llooks exceedingly like our specimens. 

Otenodonta unionijormis, Sandberger,2 as given by Beushausen,S seems to 
approach nearly, but it is larger and more unevenly ornamented, while Ct. gibbosa, 
Goldfuss,' not Sow., sp., as given by him, seems also to be a shorter shell. I 
should not, however, be surprised if they both prove to be varieties of the present 
speCies. 

3. CTENODONTA (PALlEONEILo) ANTIQUA, Sowe1·by, sp. Plate XIII, fig. 5. 

1840. PuLLASTRA ANTIQUA, Sowerby. Geol. 'rrans., ser. 2, vol. v, pt. 3, pl. liii, 
fig. 28. 

1855. NucuLA PULLASTlUFORMIS, M'Coy. Brit. Pal. Foss., p. 397. 
1893. CTENODONTA .A.NTIQUA, Collins. Trans. Roy. Geol. Soc. Cornw.,' vol. xi, 

p. 36. 
? 1895. DALEIDENBrs, Beushausen. Abhandl. k. Preuss. Geol. Landes., 

n. s., pt. 17, p. 85, pl. vi, fig. 6. 

Description.-Shell rather small, transversely ovate, moderately convex. 
Umbo small, proximate, rather prominent, incurved, tending forwards, and situated 
at the anterior third of the length. Hinge-margin long, straight posteriorly. 
Anterior margin deeply convex or subangular. Inferior margin long, gently 
and evenly convex. Posterior margin convex, rather broad. Contour gently 
convex, with a very slight and narrow posterior slope. Surface with about thirty 
distant, regular, elevated concentric lines. 

Size.-Height 12 mm., length 19 mm. 
Localities.-Six specimens from Marwood are m the Barnstaple Athenreum; 

one from Marwood is in the Museum of Practical Geology; and Sowerby's type 
from Marwood is in the Woodwardian Museum. 

Rema-rlcs.-This species seems to characterise the Sloly Beds, and to be variable 
in shape, its transverseness decreasing with age. 

Its name was changed by M'Coy on placing it in the genus Nt~cula, but as it 
belongs to Otenodonta or Palreoneilo, it may resume its original name. The pos­
terior depression is very narrow and indistinct, perhaps even more so than 

l 1884, Beushausen, 'Abhandl. Geol. Specialk. Preuss.,' Band vi, pt. 1, p. 79, pl. iii, fig. 12. 
2 1853, Sandberger, 'Verst. Rhein. Nassau,' p. 277, pl. xxix, fig. 1. 

s 1895, Beushausen, 'Abhandl. k. Preuss. Geol. Landes.,' n. s., pt. 17, p. 84, pl. vi, figs. 10-15. 
4 1834-40, Goldfnss, 'Petre£. Germ.,' vol. ii, p. 278, pl. clix, fig. 10. 
5 1895, Beushausen,' Abhandl. k. Preuss. Geol. Landes.,' n. s., pt. 17, p. 83, pl. vi, fig. 16. 
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appears from our figure, which was carefully drawn from the very indistinct type­
specimen and its cast. 

Affinities.-From Ot. lirata it differs in its flatness and ~ven contour, its smaller 
and plainer posterior slope, and its finer strire. 

Ot. elliptica is much less transverse, but the larger specimens of the present 
shell seem gradually to approach it, though still differing in having a narrow posterior 
margin, and in not having the strire so broadly parallel to that margin. 

The North Devon shell, referred to Nuculites latissimus, Phillips, sp., is more 
transverse, less ovate, less truncated behind, and more finely striated. 

Palceone·ilo filosa, Conrad/ is a narrower shell with a much wider posterior 
slope and finer strire. 

Sanguinolaria gibbosa,: Goldfuss,2 not Sowerby, which Beushausen8 refers to 
this genus, is rather similar in shape and markings, except that, according to the 
latter author, the ridges are numerous and crowded near the margins, and the shell 
shorter and the umbo higher. 

The Carbo.niferous Ot. Hallii, Barrois,4 agrees in shape, but differs in its less 
defined and regular ornament. 

Oucullcea antiqua, Sowerby,5 the type of which is in the Museum of the 
Geological Society, is almost exactly the same in shape, but it has a long stout 
clavicular ridge, is more convex, and is described as smooth. Sowerby does not 
appear to unite the two shells, which he places in different genera, though giving 
them the same specific name. 

4. CTENODON'l'A? ELLIPTICA, Phillips, sp. Plate XIII, fig. 6. 

1841. PULLASTRA ELLIPTICA, Phillips. Pal. Foss., p. 35, pl. xvii, fig. 54. 
1893. 0TENODONTA ELLIPTICA, Cullins. Trans. Roy. Geol. Soc. Cornwall, vol. xi, 

p. 36. 

Descr1:ption.-Left valve of moderate size, flat, oblique, subcircular. Umbo 
somewhat anterior, flat, depressed, small and hardly defined. (Apex and hinge­
line unseen.) Anterior margin broad, slightly convex. Inferior margin gently 
and regularly convex. Posterior margin convex below, straight and oblique 
above. Contour of back nearly flat, but sinking suddenly and rapidly close to the 

1 1885, Hall, ' Pal. N. Y.,' vol. v., pt. i, No. 2, p. 343, pl. xlix, figs. 33-38. 
2 1834-40, Goldfuss, 'Petref. Germ.,' vol. ii, p. 279, pl. clix, fig. 10. 
3 1895, Beushausen, 'Abhandl. k. Preuss. Geol. Landes.,' n. s., pt. 17, p. 83, pl. vi, fig. 16. 
4 1882, Barrois, 'Mem. Soc. Geol. Nord,' vol. ii, No. 1, p. 339, pl. xvii, figs. 3-3 c. 
5 1839, Sowerby, in Murchison's 'Sil. Syst.,' p. 602, pl. iii, figs. 1 b and 12 a. 
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margins, especially the inferior margin. Surface covered by about forty very 
distant, fine, sharp, elevated, erect, concentric threads, which occasionally become 
slightly irregular, are closer and smaller on the supero-lateral parts, and are 
crossed in the marginal regions by numerous microscopic radiating lineations, 
which, however, may possibly have been induced by other causes instead of being 
a true testaceous ornament. 

Size.-About 24 mm. long; 22 mm. high, and 3 mm. deep. 
Locality.-ln the Barnstaple Athenreum is a fine but not very perfect example 

from Bradiford. Phillips describes his shell from South Petherwyn. 
Rernarks.-Our figured specimen exactly agrees with Phillips's figure, so that 

there can be no doubt of its identity. As its umbo and hinge are hidden, there is 
little direct evidence as to its genus. In general shape it closely mimics shells 
like Astarte, but its resemblance to adjacent species leaves little doubt that it 
belongs to the present genus. 

Its transverse ornament is precisely similar to that of Ot. antiqua, Sowerby, sp., 
and it is quite within the range of possibility that further specimens might 
afford ground for regarding it as the aged form of a variety of that variable shell. 

The present form has, however, such a distinctive, obliquely subquadrate 
shape, that, judging from what we know of it at present, there appears to be just 
grounds for believing Phillips to be right in regarding it as a distinct species. 

Affinities.-Paracyclas lirata, Conrad, as given by Hall/ is identically orna­
mented, and approaches it in shape, but is more convex, and has much fewer ribs, 
and could claim kinship only on the assumption that the present species did not 
belong to the Ntte7tlidre. 

5. CTENODONTA ? 'l'ENSA, n. sp. Plate XII, figs. 8, 9 ? 9 a? 

? 1842. NucuLITES SULCATINA, Oo1lrad. Journ. Acad. Nat. Sci. Philad., vol. viii, 
P· 250, pl. XV' fig. 10. 

P 1881. LEDA l'ERDENTATA, Ban·ande. Syst. Sil. Bohem., vol. vi, pl. cclxx, fig. 2, 
1-9. 

? 1885. PAL.iEONEILO SULCATINA, Hall. Pal. N. Y., vol. v, pt. 1, No. 2, p. 347, 
pl. 1, figs. 42-46. 

Description.-Shell of moderate size, convex, ovoid, very transverse, but 
narrower behind than in front. (U mba unseen but apparently low, indistinct, 
and situated near the anterior encl.) Hinge-line apparently very long, gently 

1 1885, Hall, 'Pal. N. Y.,' vol. v, pt. 1, No. 2, p. 441, pl. lxxii, figs. 2-19; and pl. xcv, fig. 19. 
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arched, bearing, nt least on the posterior side, \'ery mtmerous, small, short, 
parallel, oblittue teeth. Posterior hinge-margin long, nearly straight, slightly 
oblique. Posterior margin narrow, and so deeply conn~x ns to be neal'ly 
subangular. lnfet·ior margin very long and gently com·cx. Contom· of back 
moderately and evenly convex. Sm-face covered by numet·ous minute, in·egulat·, 
parallel, sharpish, concentric strire, one or two of which arc definitely lm·get• than 
the rest. 

8ize.-Height. 10 rum., length 27 mm., depth of one vah·e about 3·5 mm. 
L11tality.-.A fine specimen and its mould ft·om Sloly are in the llarnstaple 

Athenreum. A cast from Barn~taple in the Museum of Practical Geology may 
belong to the ~ame species. 

Hcuwr!.·s.-.As its interior is not cet·tainly known its genus cannot be 
decidt•d. The cast from Baggy tliffet•s so much that it is very tlouhtfnl if it iB 
identical. The species appears to be well character·isctl, although there may be 
a little uncertainty about its exact shape, owing to the great amount of squeezing 
which the beth have evidently undergone. It occurs in the Lingnln .~•fllanufurmi.-; 
beds. 

A.fiinities.-Lt•da petdf'nfata, Bm'l'ande, which belongs to the genus Xw:11lile~, 

~ay ,possil>ly prove to be the same species. 
The Yaguely figuretl and described Nncllltt latissimC£ of Phillips, seems bt·oatler 

behind, and is more likely to represent the shell describetl below than t.he 
present species. 

From Ctcnutlo111a lin1tt~ aud Ct. aufi'jlltt it differs by its much gt·eater length, 
and by its much finc1· and more irn•gulat· ornament, as it shows little Ot' no signs 
of the lofty t'egular conceutt·ic bars which cover the sul'face of those slwlls. 

C11culldla i1111tidt.J, Sat.alb.,1 which has somewhat the same tlimensions, differ·s 
in being still Ionge•·. ami more trigonal. 

NuCitla sol!!lwid~;s, Gol.Uuss/ has a concave hinge-liue, aml S.prisca, Gohlfnss,3 

appears to he more trigonal. 
Pal;cun••il11 altelwala, Hall,' has a median constr·ictiou on the hack; and 

P. s11lratina, Hall, though closely resembling it, seems to have a loftier umbo anti 
more lamellar· o1·nament. 

Sanyuinolaria elliptim, F. A. Rumer,> not Phillips,8 approaches in shape, but 

1 1853, Sandberger, 1 Verst. Rheiu. Nasl!au,' p. 277, pl. nix, figs. G, 6 a. 
1 18:3-i-40, Goldfuss, • Petref. Germ.,' vol. ii, p. 151, Jl), c:nil', fig. 9. 
1 Ibid., p. 151, pl. cxxiv, fig. 7. 
• 1885, Hall, 'Pal. N. Y.,' vol. "· pt. 1, No.2, p. 3!6, pl. I, figs. :H-39. 
r. 18-&3, F. A. Romer, • Verst. Harzgeb.,' p. 26, pl. vi, fig. 27; au1 18S4-, Beu11hnu~eo, 1 Abhaudl. 

Geol. Specialk. Preuse.,' Band vi, pt. 1, I'· 73, pl. iv, tig. 2~. 
6 18-U, Phillips, • Pal. Foss.,' p. 3-!, pl. xvii, fig. 53. 

0 
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its surface is undescribed. It may be distinguished by having a loftier umbo and 
blunter anterior side, and perhaps by its hinge-line. 

Ot. hm·cynica, Beus.,l is a similarly doubtful analogue. 

8ub-genus-KoENENIA, Beushausen, 1884. 

Beushausen separated this as a genus on account of its bent hinge-line and the 
absence of a marginal area to it, giving Nucula Jasii, Romer, as the type species'; 
but in his later work (1895) he sinks it as a group of Otenodonta. 

6. C'I'ENODON'L'A (KoENENIA) cf. OBSOLETA, Goldfuss, sp. Plate XII, fig. 10. 

DescripHon.-Shell of moderate size, very transverse, very convex. Umbo 
large, flattened, incurved, and probably proximate, situated at or about the anterior 
third, and tending forward. Inferior margin long, nearly straight. Lateral 
margins apparently narrow and very deeply convex. Hinge-line gently arched, 
nearly as long as the shell, and very wide, imperfectly seen but bearing four or 
five very large, massive, vertical teeth at its extremities, and probably many 
others between them, which appear to become very minute near the umbo. 
Contour deeply and regularly convex, being steepest on the anterior side. Shell­
structure very massive. Surface unknown. No clavicular process. 

Size.-A defective valve measures about 17 mm. high, 30 mm. wide, and 
7 mm. deep. 

Localities.-Two casts from Braunton and one from Baggy Point are in the 
Museum of Practical Geology, and another from Frankmarsh is in my Collection. 

Remarlcs.-These fragmentary casts show no signs of any clavicular process. 
They seem remarkable for the great size of the hinge and of the teeth ; the latter 
having an appearance of being joined by slight transverse bars, which may, 
however, be due to accident. 'J.1hey certainly seem distinct from any accom­
panying species; but unfortunately the most characteristic specimens are too 
imperfect for figuring. 

They bear resemblance to Nucula obsoleta, Goldfuss,2 and to Oucullrea Jasii, 
F. A. Romer/ but in neither case is it easy to form an accurate idea of the exact 
shape of these German shells. Beushausen,4 indeed, describes a shell more fully 

1 ;1.884, Beushausen, 'Abhandl. Geol. Specialk. Preuss.,' Band vi, pt. 1, p. 76, pl. iii, fig. 12. 
2 1834-40, Goldfuss, ' Petre£. Germ.,' vol. ii, p. 151, pl. cxxiv, fig. 6. 
3 1843, F. A. Romer, 'Verst. Harzgeb.,' p. 24, pl. vi, fig. 15. 
4 1884, Beushausen, 'Abhandl. Geol. Specialk. Preuss.,' Band vi, pt. 1, p. 73, pl. iii, figs. 6, 7. 
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which he refers to Goldfuss's species, with some, as it seems to me, very 
reasonable doubt.1 

3. Genus-NucuLITES, Oonmd, 1841. 

"Equivalve; hinge with cardinal teeth as in Nucula, but apparently uninter­
rupted beneath the apex; an interior rib, like that of Solec~wtt[S, but narrower, 
extends from the apex either direct or slightly oblique towards the base, never 
passing much beyond the middle of the valve." 

Conrad thus defines his genus, remarking that it has" much the exterior aspect 
of N1wula," but that the deep sinus in the cast gives the same distinction as 
between Solen and Solecu1·tus, and that it has no fossette in the hinge. N. lamellosa, 
Conrad, is the first of the nine species which he places under it. According to 
Fischer some 'of these species belong to Nucula, and some, with a clavicular ridge, 
to Oleidophorus, Hall, 1847. But Hall in 1883-5 appears to have sunk the 
latter genus, referring such ridged shells to Nuctdites, and (inter alia) Oleido­
phorus ovatt[s, Sowerby, sp. 

Conrad's generic defi'nition seems perfectly clear and valid, whether or not he 
has been consistent in the species he has referred to it. 

Oucullella, M'Coy, 1851, Admnaria, Munier-Chalmas, 1876, and Oadomia, 
de Tromelin, 1876, appear to be synonyms. 

1. NucuLITES? LATISSIMus, Phillips, sp.? Plate XII, figs. 11, 11 a, 11 b. 

1841. NucuLA LATISSIMA, Phillips. Pall. Foss., p. 137, pl. lviii, fig. 65*. 
? 1841. OVA'rA, Phillips (pars, not Sowerby). Ibid., p. 39. 

Description.-Shell rather small, oval, very convex and transverse. Umbo 
small, low, rounded, turning rather forward, situated at or about the anterior fifth 
of the leng~h, and apparently bearing internally a median clavicular process 
which extends halfway down the back. Hinge-line very long, rather curved, with 
about four very minute, thin, radiating, central teeth under the umbo, nine large, 
oblique, strong anterior lateral teeth and about forty short, rather stout, perpen­
dicular, parallel posterior lateral teeth. Anterior margin broad, and deeply and 
evenly convex. Inferior margin long and very slightly convex. Posterior margin 
much produced, and so deeply convex as to be almost bluntly angular. Contour 
of back very convex, sinking steeply in front. Surface ornamented by about thirty-

1 1895, Beushausen, 'Abhandl. k. Preuss. Geol. Landes.,' n. s., pt. 17, p. 74, pl. viii, figs. 8-10. 
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five very regular, minute, parallel, very,distant, erect threads. Shell-struCture 
apparently thick. 

Size.-Hoigbt 12 mm., length 24 mm., depth of one valve 4 mm. 
Localities.-'rwo specimens from Fremington are in the Barnstaple Athenreum ; 

one defective specimen from Frankmarsh in my Collection; and one very 
obscure specimen from Barnstaple in the Woodwardian Museum. 

Remw·X:s.-Phillips's description of his Nitcula latissima is only-" its great 
width is its chief characteristic." His figure is only the outline and hinge; 
liis locality Pilton. .All that can be said is that the present shell seems to agree 
exactly in shape, though Phillips's drawing perhaps implies rather fewer teeth. 
I have been unable to find his type specimen, and can therefore only refer our 
shell to his species doubtfully. 

Again, Phillips identifies a shell from Meadfoot Sands with Sowerby's Oncullcea 
ovcda/ and at the same time refers to a small doubtful specimen from Pilton. 
'ro whatever species the Meadfoot fossil may belong, the specimens before us 
appear distinctly to differ from Sowerby's shell by their much greater transverse­
ness and less ovoid shape, though, as he has only. figured a cast, the ornament 
cannot be comp•red. The doubtful specimen which he quotes from Pilton 
may possibly belong to the present species. 

The existence of a clavicular process IS not very certain, as the surface of the 
figured specimen is decayed about that part. Hence the genus must remain doubtful. 

A.ffinities.-Nnculc~ Krotonis, F. A. Ri:imer,2 which is the same as Oncullella 
tennianda, Sandberger,3 is similar and possibly may prove identical. It seems, 
however, to differ in its more ovate shape. It appears, according to Beushausen, 
not to have a true clavicular ridge. 

Ct. lirata, Phillips, sp., has a slighter hinge-line, fewer and stronger threads; 
no.clavicular ridge, and a posterior constriction and emargination. 

Nucula tmnicla, F. A. Romer,4 and N. polydonta, F. A. Ri:imer,5 seem shorter 
and more oval, and the former at least has no clavicular ridge. 

Nnculites oblongatus, Conrad,6 sp., which Hall 7 compares with Nuculc~ (Nuw­

lites) ovata, Phillips, appears to differ in having longer, closer teeth, forming an 
unbroken sweep and not extending so far in front. 

1 1839, Sowerby, in 'Murchison Sil. Syst.,' p. 602, pl. iii, fig. 12 b. 

2 1850, F. A. Riimer, 'Beitr. Harzgeb.,' pt. i, p. 13, pl. iii, fig. 5, and 1895, Beushausen,' Abhandl. 
k. l'reu~s. Geol. Landes.,' n. s., pt. 17, p. 72, pl. :v., figs. 24 a, b, 25. 

3 1853, Sandberger, ' Verst. Rhein. Nassau,' p. 276, pl. xxix, figs. 4, 4 a. 
4 1843, F. A. Homer, 'Verst. Harzgeb.,' p. 24, pl. xii, fig. 30. 
" 1855, F. A. Romer, 'Beitr. Harzgeb.,' pt. 3, p. 12, pl. iii, fig. 8. 
G 1841, Conrad, 'Geol. Surv. N. Y., Ann. Rept.,' p. 50, plate, fig. 8. 
7 1885, Hall, 'Pal. N. Y.,' vol. v, pt. 1, ~ o. 2, p. 324, pl. xlvii, figs. 1-12. 
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V. ll'amny-ArwmJE, G1·ay, 1840. 

l. Genus-CucuLLJEA, Lamarclc, 1801. 

The arrangements of the teeth show that the first and therefore probably both 
of the following species do not belong to Dolabra, M'Coy. There seems no reason 
for removing them from the genus in which they were placed by Sowerby and by 
Phillips. 

1. CucuLL1EA UNILA'rERALrs, Smcerby. Plate XI, figs. 4-13, and Plate XIII, 
figs. 10, ] 0 a, 11. 

18±0. CucULLc1:A. UNILA.TERA.LIS, Sowerby. Geol. Trans., ser. 2, val. Y, pt. 3, 

pl. !iii, fig. 23. 
18±0. TRA.PEZic~, Sowerby. Ibid., pl. liii, fig. 24. 

1840. ANGUSTA, Sowerby. Ibid., pl. liii, fig. 23. 
1840. H.~RDINGII, Sowerb,lj. Ibid., pl. liii, figs. 26, 27. 
1841. AMYGDALIN A, Phillips. Pal. :Foss., p. 40, pl. xviii, figs. 66 a-d. 

1841. H.\.RDINGII, P!tillips. Ibid., p. 40, pl. xviii, figs. 67 a, b; and 

pl. xix, figs. 67 a, b. 

1841. AXGLSTA, Plzillips. Ibid., p. 41, pl. xix, figs. 68 a-e. 

1841. UNILATERHIS, Pltillips. Ibid., p. 41, pl. xix, figs. 69 a-c. 
1841. 'l'RHEZTUM, Phillips. Ibid., p. 41, pl. xix, fig. 70. 
1853. DoLAllRA ANOUSTA, JJI'Co,lj. Brit. Pal. Foss., p. 393. 

1853. l-IARDINGT, .M'Coy. Ibid., p. 395. 
1855. UNILATERALIS, 1Jf'Co.1J. Ibid., p. 395. 

1893. var. coxnrmsoRUIII, Beuslwusen. Abh. k. Preuss. 

Geol. Landes., n. s., pt. 17, p. 34, pl. viii, 
fige. 23-28. 

1S93. cf. ANGUSTA, Beushausen. Ibid., p. 35, pl. viii, fig. 29. 

Description.-Shell large, convex, very variable in shape. Umbo large, more 
or less anteriorly situated, elevated aLove the hinge-margin, incurvecl, tending 
obliquely forward, and more or less truncated behind. Hinge-area large, flat, 
triangular, transversely striated. Hinge-line straight, large, shorter than the 
length of the shell, bearing a few subparallel, long, transverse teeth both before 
and behind. Anterior margin roundly convex, narrower than the posterior 
margin. Inferior margin slightly convex, usua1ly oblique. Postero-inferior 
corner produced, rounded. Posterior margin oblique, straight or rather convex. 
Contour of back very convex, greatest depth on line from umbo to postero-
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inferior corner. Surface covered with numerous sharpish, rather irregular 
transverse lines and undulations of growth. 

Size.-Specimens measure 55 mm. long by 55 mm. high by 35 mm. deep; or 
40 mm. long by 35 high by 20 deep. 

Localities.-N umerous specimens are in the Woodwardian (including Sowerby's 
types) and the British Museums, the Barnstaple Athenreum, the Museum of 
Practical Geology (including the seven specimens figured by Phillips1

), and Mr. 
Hamling's and my own collections from Sloly, Marwood, Shirwell, Baggy Point 
and Knowle Quarry near Braunton, North Moulton (one), and Tiverton (four). 

Remarlcs.-Sowerby and Phillips have divided the Oucullrere, which are so 
common in, and so characteristic of, a zone in the Marwood beds, into five or six 
species ; but it may be observed that at least Professor Phillips had great doubts 
as to. the correctness of so doing. 

Of 0. angusta, 0. unila.teralis, and 0. t1·apezium he writes, " The three last 
species are so very closely allied, that on looking over many specimens we find it 
doubtful whether the differences observed are other than those of degree. The 
same thing is observable at Marwood in regard to Avicula. damnoniensis, which 
varies so much in its proportions as to require the pointing out of three distinct 
forms." 

M'Coy, uniting 0. amygdalina to 0. u.nilatemlis, and 0. tmpezium. to 0. Hardingii, 
reduced Phillips's five species to three. But 0. amygdalina is intermediate 
between 0. angust1~ and 0. unilateral·is, and 0. Hardingii bears much the same 
relation to 0. ang·usta which 0. amygdaiina bears to C. tmpeziurn. It may be said. 
indeed, on the other hand, that these five forms, though bearing evident relation­
ship, are easily distinguishable, and can be definitely defined, and that it is possible to 
class specimens under them. But, even so, it soon appears, when any.large number 
of specimens are under examination, (1) that hardly any two that may be placed 
under any of these forms are exactly alike, showing that each group is merely a 
collection of very variable shapes bearing some resemblance in general features; 
and (2) that many specimens may with equal justice be classed under more than 
one of the five forms: that is to say, that they not only vary within themselves, 
but run in all directions into each other. It seems, therefore, necessary to believe 
that we have really only a single very variable species, and that the five forms are 
not even local varieties, but simply accidental variations of shape. It must further 
be remembered that these fossils have been subjected to a good deal of squeezing and 
pressure, and that consequently some amount of the variability of the specimens 
may be due to that, and therefore have no real zoological existence at all. Lastly 
it may be remarked that the five forms described by no means exhaust the shapes 
which the species assumes; and that the only consistent course is either to 

1 1841, Phillips, ' Pal. Foss.,' pp. 40, 41, pls. xviii and xix, figs. 66-70. 
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describe a number of new forms in addition to those already described, or to 
unite all in one single species. 

I should perhaps hardly have ventured upon the latter course had not my 
own view been confirmed by the remarks of Mr. Townshend Hall, who has 
collected at different times vast numbers of these fossils, and who remarked to 
me, when first I saw his collection, that he thought they ought all to be united, 
and that he had arranged several hundred specimens in one continuous chain. 
He has since favoured me with the following note, which he made in 1877. 
"Between 0. amygdalina on the one hand, and 0. angusta on the other, there are 
various intermediate forms, to which the names 0. Hardingii, unilateralis, and 
depressa have been given. Is 0. Hardingii a good species? 0. ttnilateralis is the 
mean between 0. amygdalina and 0. trapezium." 

On examining the specimens at Barnstaple with me, Dr. Hicks expressed 
himself as inclined to the same view. 

For the sake of definition it may perhaps be convenient to retain the five 
names, amygdalina, Hardingii, 1tnilateralis, trapezium, and ang·usta for the classi­
fication of shapes, provided it be understood that no zoological import be attached 
to them. 

In figuring the species I have attempted chiefly to show forms intermediate 
between these named varieties. 

It may be observed that young shells are often flatter, and have smaller and 
less prominent umbones. 

2. CuouLL.LEA DEPRESSA, Phillips. Plate XI, fig. 14 and Plate XII, figs. 2, 3, 3 a. 

1841. CucuLLlEA DEPRESSA, Phillips. Pal. Foss., p. 42, pl. xix, figs. 71 a-c. 
1841. COMPLANATA, Phillips. Ibid., p. 214. 
1855. DoLABRA DEPREBSA, M'Ooy. Brit. Pal. Foss., p. 394. 

' 

Description.-Sbell large, convex, slightly inequivalve and inequilateral, 
variable in shape, trigonal. Hinge-margin short, straight, about one-third of the 
length. Umbones prominent, incurved, rather distant, inclined somewhat forward, 
and situated subcentrally. Cardinal area apparently rather broad and concave. 
Anterior margin broad, prominent, and roundly convex. Inferior margin oblique, 
nearly straight. Postero-inferior corner steeply rounded. Posterior margin 
oblique, nearly straight, meeting the hinge-margin at a low obtuse angle. Contour 
deeply convex on the line of greatest depth from umbo to the postero-inferior 
corner; before which it slopes flatly out to the margins, becoming slightly concave 
near the anterior end of hinge-line; and behind which it is almost perpendicular, 
becoming concave to form a small angular posterior wing. Surface smooth? 
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Anterior inuscle-scar small, circular, situated marginally immediately under the 
anterior end of hinge-margin. 

Size.-Heigbt 58 mm., length 78 mm., depth 40 mm. 
Localities.-'l'here are three specimens from Marwood m the 1\fuseum of 

Practical Geology, two of which were figured by Phillips; and several from 
Marwood in the W oocl ward ian l\f useum. 

Remm·J,;s.-This species is remarkable for its short hinge, and its peculiar 
trigoual, wedge-like form. The few specimens known are very various in shape, 
but appear to be probably different from the common and equally variable 
Oncullcea by which they are accompanied. Phillips observes, " The extreme 
depression of this shell (compared with the former) is remarkable, and does not 
depend on distortion or pressure, but it is very uncertain how much must be 
allowed to accidental or local variations of form." 

2. Genus-PARALLELODON, llfeek ancl Worthen, 1866. 

l. PARALLELODO~ l'YGufJEU~, vVhiteail:es, var. INFA:NS, var. nov. Plate XII, figs. 4, 5. 

1892. niACRODON PYG:ILEUS, TYhiteavess. Cont. Canad Pal., vol. i, pt. 4, p. 299, 
pl. xxxix, figs. 2, 3. 

Description.-Cast minute, convex, semi-oval, transverse, and very oblique. 
Umbo small, acute, oblique, tending forward, distant, elevated a little above the 
hinge, and situated between the anterior one-third and one-fourth of the length. 
Hinge apparently broad and massive, equal (or very nearly so) to the greatest 
length, bearing two very long and strong obliquely transverse teeth. Anterior 
margin very narrow, obliquely convex. Inferior margin very long, obliquely 
straight in front, roundly convex behind. Posterior margin almost vertical, 
broadly convex. Contour of cast concave on hind wing, roundly convex on the 
line of greatest depth from umbo to postero-inferior corner, depressed behind the 
line from umbo to antero-inferior corner, and very deep in front. Shell­
structure very massive. 

Size.-A specimen measures 2·5 mm. high by 3·5 mm. long. 
Localities.-In tho Barnstaple Atheneum is a specimen on the same slab as 

01·enipecten mwitns from Bracliford, and in the Porter Collection are two specimens 
on a slab from Poleshill. 

Remarks.-Only the cast of this minute shell is known. It appears evidently 
to belong to the genus Pai'irlleloclon. 





PLATE I. 

Fish Remains. (Page 3.) 
.FIG. 

1. Slab containing several detached fragments of scales, 
scale, X 15, showing structure. Strand, Ashford. 

X 3. 1 a, portion of a 
Barnstaple .A.thenreum. 

CARIDERPESTES GYilJR, n. sp. (Page 3.) 

2. Specimen showing numerous segments, every fourth of which bears an 
elongated lance-like appendage, X 2. The body appears gradually to 
narrow till it expands at the extremity, where there are obscure signs of 
a pair of stout jointed appendages. Sloly P Barnstaple .A.thenreum. 

EcHINOOARIS WHIDBORNEI, Jones and Woodwa1·d. (Page 6.) 

3. Type specimen figured by Jones and Woodward, X 3. Sloly. Wood-
wardian Museum . 

.A.NATIFOPSIS? ANGLIOA, n. sp. (Page £!.) 

4. .A fragmental specimen, showing a narrow proximal rim and an angulated 
superior margin. Sloly. Porter Collection. 

CERATIOOARIS? SUBQUADRA 'l'A, n. sp. (Page 7.) 

5 . .A slab containing two specimens, showing the general shape, the inferior rim, 
and the oblique ornament, X !. 5 a, contour of anterior end which is 
hidden under the matrix. East Anstey. My Collection. 

CERATIOOARIS p sp. (Page 8.) 

6 . .An indistinct specimen, X 6. S.W. of Sloly. Woodwardian Museum. 

PHACOPS LATIFlWNS, Bronn, sp. (Page 10.) 

7. Pygidium, showing tuberculated segments, especially on the axis, X 3. 
Barn staple. Wood ward ian Museum. 

8. Large, but laterally squeezed, specimen. 8 a, side view. Barnstaple. Wood­
wardian Museum. 

9 . .A small but well-preserved head, X 2. 9 a, side view. Top Orchard. 
Porter Collection. 

10. Pygidium, X l 10 a, side view. Barnstaple. Museum of Practical 
Geology. 





FIG. 
PHACOPS L.1.TIFRONS, Bronn, sp. (Page 10.) 

1. Body and tail of a very short specimen, the shape of which is perhaps due to pressure, X 2. 1 a, 

side view. Barnstaple. Woodwardian :Museum. 
2. A large and undistorted specimen of the eleven segments of the body. 2 a, side view. Top 

Orchard. Barnstaple Athenreum. 
3. A similar but obliquely compressed specimen, perhaps regarded by Salter as Ph. lmvis, X It. 

Brushford. Museum of Practical Geology. 
4. A small pygidium, similar to that indistinctly seen in fig. 1, X -£-. Barnstaple. Museum of 

Practical Geology. 

PHILLIPSIA HrcKsn, n. sp. (Page 11.) 

5. A perfect but very much decayed specimen, which shows (in the specimen) the position of the 
eye, the cheek-spine, and the characters of the tail and nine segments in the body, X 3. Shore 
near Fremington. Barnstaple Athenreum. 

6. A very perfect though slightly distorted pygidium, taken from a wax impression of the mould, 
showing the ornament, the rings of the axis (except the terminal ones, which are blurred), 
the divided segments of the limbs, and the defined rim, X 3. Pilton. Barnstaple Athenroum. 

7. Another similar specimen, which has been elongated by pressure, and shows well the numerous 
rings of the axis, X 3. Brauntou Road. J3arnstaple Athenreum (and cast, Porter Collection). 

8. A glabella, which has been elongated by pressure, but shows the ornament, the margins of the 
facial suture, and the lobes, X 6. Pottington. Porter Collection. 

BR.A.CHYMETOPUS Woonw.A.RDII, n. sp. (Page 14.) 

9. A very small and much distorted head, X 10. Pottington. Porter Collection. 
10. Another more perfect specimen, showing the glabella and one of the eyes, X 7. Lane between 

Wrafton and Heanton. My Collection. 
11. A pygidium probably belonging to the same species, X 7. 11 a, side view. 11 b, rear view. 

Pilton. Porter Collection. 

CERATIOC.A.RIS r sp. (Page 8.) 

12. A flat specimen, showing the rim, x 12. Croyde. Hamling Collection. 

IsocHILIN.A. CANALICULATA, Krause. (Page 15.) 

13. Right valve, partially showing the rim, X 15. 13 a, dorsal view. Pilton. Porter Collection. 
14. Small distorted valve, showing the rim, X 25. 14 a, ventral view. Saunton Hotel. My 

Collection. 
15. Valve of a very short specimen, X 15. Pilton. Porter Collection. 





PLATE III. 

All the figures in this Plate are from specimens in my Collection, except where otherwise stated. 

FIG. !SOCHILINA CANALICULATA, Krause. (Page 15.) 

1. Right (P) valve, x 15. 1 a, ventral view. 1 b, end view. Upcott Arch Quarry. 
2. Left valve, x 15. 2 a, ventral view. 2 b, end view. Upcott Arch Quarry. 

APARCHITES LINDSTRCEMI, Jones, var. EXCELLENB, n. v. (Page 16.) 

3. Left valve, x 15. 3 a, ventral view. Kingdon's, Shirwell. Barnstaple Athenreum. 

PRIMITIA BPARBINODOBA, n. sp. (Page 16.) 

4. Small left valve, x 30. Saunton Hotel. Partridge Collection. 
5. Large right valve, x 30, having small tubercles, which are not, however, distinctly shown in the figure, Saunton 

Hotel. Partridge Collection. 
6. Ventral view of another right valve, x 30, showin;;- one of the tubercles. Saunton Hotel. Partridge Collection. 

PRIMITIA, sp. (Page 17.) 

7. Specimen, x 30, showing the indistinct furrow and roughened surface. Pilton. Porter Collection. 
8, 9. Specimens, x 30, showing the dorsal furrows more clearly, and a rim at the posterior end. Saunton Hotel. 

Partridge Collection. 
10, 11. Very much distorted valves, doubtfully referred to this species, x 25. Saunton Hotel. 

PRIMITIA ? sp. (Page 18.) 

12. Left valve, x 30, showing the slight furrow. Saunton Hotel. Partridge Collection. 

PRIMITIA DORSICORNIS, Ulrick, sp. (Page 18.) 

13. Right valve, x 30, showing the small dorsal projection. Saunton Hotel. Partridge Collection. 

PRIMITIA VESTITA, n. sp. (Page 19.) 

14. Specimen, x 15. Pilton. Porter Collection. 

BEYRICHIA lEQUILATERA, Hall? (Page 20.) 

15. Specimen, x 30, showing furrows, but perhaps shortened by pressure. Sauuton Hotel. 

BEYRICHIA DAMESII, Krause .I (Page 21.) 

16. Left valve, x 30, showing the lobes. Pilton. Porter Collection. 

BEYRICHIOPSIS RUPERT!, n. sp. (Page 22.) 

17. Right valve, x 30, showing the tubercles, the longitudinal ridges, and the fringed border. Pilton. Porter Collection. 

KL<EDENIA BURSlEFORMIS, n. sp. (Page 22.) 

18. Right valve, x 15, showing the median defined lobe and the confluent lateral lobes, probably lengthened by pressure. 
18 a, ventral view. Laticosta Cave, Baggy. 

19, 20. Two valves, x 15, lengthened by pressure, indistinctly showing the lobes. Same locality. 
21. Left valve, x 15, shortened by p·ressure, with rim and small lobes. 21 a, ventral view. 21 b, end view. Same 

locality. 
22. Hight valve, x 15, shortened by pressure, in which the lobes appear long and narrow, and the front lobe apparently 

bifid. 22 a, ventral view. Same locality. 
23. Left valve, x 15, obliquely distorted, in which the posterior lobe seems small and oval and the ventral side low and 

flattened. Same locality. 

ULRICHIA INTERSERTA, n. sp. (Page 23.) 

24. Left valve, x 30, showing the thickened elevated ends and the two defined central lobes. Laticosta Cave, Baggy. 

PRIMITIA BOVIFRONS, n. sp. (Page 19.) 

25. Left valve, x 10, showing the surface, the central margined furrow, and til€ position of the horns; perhaps slightly 
shortened by pressure. Lnticosta Cave, Baggy. 

26. Cast of left valve, x 10, showing the horns, slightly distorted. Same locality. 
27. 1\Iould of a small right mlve, x 15, showing the ornament and the border; squeezed into a symmetrical shape. 

Same locality. 
28. Portion of another specimen, x 30, showing the character of the ornament and the crenulated border. Same locality. 
29. Very large right valve, x 10, drawn from au external mould. (The posterior born is restored.) Pilton. Porter 

Collection. 
30. Cast of a right valve, x 10, much elongated by pressure, showing the horns. Laticosta Cave, Baggy. 





PLATE IV. 

GoNIATITEs, sp. (Page 25.) 
FIG. 
1. Specimen, showing the inflexion of the whorls about the umbilicus, X 2. 1 a, another view. 

Barnstaple. Woodwardian Museum. 

AGONIATITES, sp. (Page 24.) 

2. Specimen, much obscured by matrix, but retaining signs of septa and of tubercles round the 
umbilicus. Kingdon's, Shirwell. Barnstaple Athenreum. 

POTERIOCERAS? sp. (Page 27.) 

3. Specimen, much obscured by matrix, but giving the general shape. 3 a, another view, showing 
the position of the siphuncle. Kingdon's, Shirwell. Barnstaple Athenreum. 

0RTHOCERAS SPECIOSUM, Munster. (Page 29.) 

4. Specimen, showing the septa. 4 a, transverse section. Kingdon's, Shirwell. Barnstaple 
Athenreum. 

PoTERIOCERAS? sp. (Page 28.) 

5. Specimen, figured by Phillips as Orthoceras imbricatum, Risinger. Marwood. Museum of 
Practica1 Geology. 

0RTHOCERAS, sp. (Page 32.) 

6. Natural section of a specimen showing the septa, the siphuncle, and the vasiform envelope of 
the siphuncle, X 2. Kingdon's, Sbirwell. Barnstaple Athenreum. 

0RTHOCERAS BARUMENSE, n. sp. (Page 30.) 

7. Small fragmentary specimen, showing the ornament, but not very clear signs of the annuli, X 5. 
7 a, lower view. Ironpost, near Dulverton. My Collection. 

8. Larger specimen, showing the annuli and the rate of tapering, X 1. 8 a, section of lower end. 
8 b, a portion of its mould, X 10. Frankmarsh. My Collection. 

ACTINOCERAS? (HURONI.A.) CRICKII, n. sp. (Page 33.) 

9. Specimen, probably belonging to this species, wanting the surface, but showing the septa and a 
longitudinal carina, and with signs of longitudinal strire. Baggy. Museum of Practical 
Geology. 

10. Nat ural section, much decayed, showing the siphuncular arrangement. Locality? Barnstaple 
Athenreum. 

11. Another specimen, of which the exterior parts are lost, but in which the siphuncular arrangements 
are preserved in good condition, X f. Barnstaple. W oodwardian Museum. 

12. Another specimen, showing the siphuncular arrangements and retaining the septa. 12 a, portion, 
X 2. 12 b, side view. ''Marwood Beds." British Museum. 

CoNULARI.A. llEFLEXICOSTA, Sandberger? (Page 35.) 

13. A fragmentary specimen, seen from within, X 2. Pilton. Porter Collection. 

TENTACULITES coNicus, F. A. Romer. (Page 36.) 

14. Mould of a specimen, X 5. 14 a, cast. 14 b, transverse section. Top Orchard. Barnstaple 
Athenreum. 

TENTACULITES (COLEOLUS ?) TENTACULARIS, Phillips, sp. (Page 38.) 

15. A somewhat worn specimen, X 3. Pilton. Porter Collection. 





PLATE V. 
FIG. MACROCHILIN.A. TURBINEA, n. sp. (Page 39.) 
1. Specimen, obscured by matrix, X f. Kingdon's, Shirwell. Barnstaple Athenreum. 
2. A crushed and rather doubtful specimen, X 3. Vicarage Well, Pilton. Barnstaple Athenreum. 

MACROCHILINA l'USILLA, IJ. sp. (Page 40.) 
3. Specimen, wanting the surface, slightly obscured by matrix, x 10. Pilton. Porter Collection. 

LoxoNEMA TROCHLEATUM, Munster, sp. (Page 41.) 
4. Specimen, retaining the surface on lowest whorl, X 3. 4 a, lowest whorl, X 10. Kingdon's, 

Shirwell. Barnstaple Athenreum. 
5. Another similar specimen, X 3. 5 a, lowest whorl but one, x 10. Kingdon's, Shirwell. 

Barnstaple Athemeum. 
LOXONEMA ANGLICUM, d'Orbigny. (Page 43.) 

6. Mould of a specimen, showing the ornament. Braunton. Museum of Practical Geology. 

HoLOPELJ,A TENUISULCATA, Sandberger. (Page 51.) 
7. Cast of a specimen, much embedded by matrix, x t. Kingdon's, Shirwell. Barnstaple 

Athenreum. 
LoxONEMA HALLII, n. sp. (Page 41.) 

8. Specimen, drawn from a defective mould and cast, X 3. Vicarage Well, Pilton. Barnstaple 
Athenreum. 

PLEUROTOMAUI.A., sp. (Page 59.) 
9. Cast of a defective specimen, which retains some signs of ornament, though hidden in the drawing, 

x 10. Pilton. Porter Collection. 

ACLISINA LONGISSIMA, n. sp. (Page 52.) 
10. Mould of a portion of a small shell, retaining eight whorls, showing the ornament and the 

narrowness of the whorls, X 10. Pilton. Porter Collection. 

N.A.TICOPSIS HALJ,IJ, n. sp. (Page 44.) 

11. Cast of au elongate specimen, showing the inner lip and the columella, x t. Marwood Beds. 
Museum of Practical Geology. 

12. Cast of a shorter specimen, X t. Marwood Beds. Museum of Practical Geology. 
13. Cast of a very small and short specimen, probably the young form of this species, x 6. Baggy 

Point. Hamling Collection. 

N ATICA? MERIDIONALIS, Phillips. (Page 45.) 
14. Cast of a small and doubtful specimen, X 10. Ironpost. My Collection. 

CAFULUS ROSTRATUS, Trenkner? (Page 46.) 

15. Apical view of a small and very doubtful specimen (now mislaid). 
16. Basal view of a small specimen, X 3. Pilton. Porter Collection. 

CAPULUS TERMINALIS, Whidborne. (Page 46.) 

17. Lateral view of the cast of a large specimen, slightly distorted at the apex. 17 a, lower vrew 
Pilton. Porter Collection. 

CAPULUS COMPREssus, Goldfuss, sp. (Page 47.) 
18. Upper view of the cast of a compressed specimen, X t. 18 a, lateral view. Top Orchard Quarry. 

Barnstaple Athenreum. 

ORTHONYCHIA ROTUNDA, n. sp. {Page 48.) 
19. Upper view of a specimen, slightly enlarged. 19 a, apical view, showing the shape of the oral 

margin. Pilton. Porter Collection. 

OnTHONYCIIIA ACUTA, P. A. Romer, sp. (Page 48.) 
20. Upper view of a compressed specimen, X f. Sowden, near Barnstaple. Barnstaple Athenreum. 
21. Another specimen, which is attached to the tegmen of Actinocrinus Porteri, n. sp., X t. Pilton. 

Porter Collection. 

MURCHISONIA SIMILIS, Trenkner. (Page 61.) 
22. Specimen possessing transverse strire refl.exed in the sinus-band, which are not, however, shown in 

the drawing, which is reversed from the mould, X 5. Vicarage Well, Pilton. Barnstaple 
Athenreum. 

23. Mould and cast (?) of a fragmentary specimen, X 3. 23 a, mould enlarged, showing the four 
spiral threads. Vicarage Well, Pilton. Barnstaple Athenreum. 





PLATE VI. 

}'IG. 
ORTHONYCHIA ACUTA, F. A. Romer, sp. (Page 48.) 

1. Lateral view of a very elongate specimen, defective near the apex, X t. 1 a, apical view, showing 
the size and shape of the oral margin. Top Orchard Quarry. Woodwardian Museum. 

2. Lateral view of a shorter specimen, which has been somewhat compressed in fossilisation. 2 a, 
apical view. Marwood Parish. Porter Collection. 

HoLOl'ELLA TENUISULCATA, Sandberger. (Page 51.) 

3. Cast of a small specimen, retaining a small portion of its surface, X 3. 3 a, surface, X 10. 
Kingdon's, Shirwell. Barnstaple Athenreum. 

EuOMl'HALUS VERMIS, n. sp. (Page 52.) 

4. Lateral view of a very small specimen, X 10. 4 a, apical view. Pilton. Porter Collection. 

RHAl'RISTOMA JUNIUS, de Koninck. (Page 54.) 

5. Lateral view of a specimen, retaining part of the surface, X 3. 5 a, apical view. 5 b, upper 
surface of a portion of a whorl, X 10, showing the ornament. Pilton. Porter Collection. 

6. Lateral view of another specimen, X 5. West of Saunton Court. Woodwardian Museum. 
7. Lateral view of a rather lofty variety, X 5. 7 a, apical view showing the ornament, which is con­

tinued further from the suture than usual. West of Saunton Court. W oodwardian Museum. 

PLEUROTOMARIA, sp. (Page 59.) 

8. A doubtful and imperfect specimen, partly retaining the ornament, but obscured in shape by lying 
aslant on the slab, x 10. Pilton. Porter Collection. 

PLEUROTOMARIA HAMLINGII, n. sp. (Page 56.) 

9. A well-preserved specimen, showing its shape and the sinus.band at the shoulder of the whorls, 
X 3. 9 a, portion of whorl, X 10. Kingdon's, Sbirwell. Barnstaple Athenreu,m. 

PLEUROTOMARIA ASl'ERA, Sowerby. (Page 57.) 

10. Specimen of a mould, showing an unusually fine ornament, X 3. 10 a, wax cast taken from the 
same specimen, X 6; the elevated sinus-band is not clearly shown. 10 b, portion of whorl, 
X 10. "Marwood beds, east of Barnstaple." Museum of Practical Geology. 

11. Another specimen, of rather elongate form and with coarser ornament, showing the convexity of 
the sinus-band, X 4. Petherwyn. Museum of Practical Geology. 

12. Cast of a specimen, which may be the original of Phillips's fig. 177*. Petherwyn. Museum of 
Practical Geology. 

13. Cast of a small specimen very doubtfully referred to this species, X 5. Poleshill. Porter 
Collection. 

MURCHISONIA ANGLICA, d'Orbigny. (Page 59.) 

14. A small specimen, showing sinus-band, and apparently identical with the species figured by Phillips 
from Barnstaple, X 3. Pilton. Porter Collection. 

MURCHISONIA, sp. (Page 60.) 

15. Specimen of a cast, but showing sinus-band, and very similar to an ordinary form of M. 
turbinata, Schlotheim, X t· Baggy Point. Museum of Practical Geology. 





PJ.JATE VII. 

BELLEROPHON (BucANIA) ELEGANS, d'Orbigny. 

1. Small specimen, imperfectly showing surface, X 6. 
X 25, showing spiral and very fine transverse 
Collection. 

(Page 62.) 

1 a, portion of surface, 
lines. Pilton. Porter 

EUPHEMU8 BARUMENSIS, n. sp. (Page 70.) 

2. Specimen figured by Phillips as Bellm·ophon Ut·ii, Fleming, X 6. Baggy 
Point. Museum of Practical Geology. 

SuBCLYMENIA SYMONDSII, MS. (Page 26.) 

3. Very large specimen, almost entirely a cast, but occasionally showi~g signs of 
surface-ornament. [The suture-lines, not having been observed until this 
drawing had been completed, are not represented in it.] Luscott, near 
Braunton. Museum of Practical Geology. 

4. Wax cast from a smaller fragmental specimen of the mould, showing the 
external ornament, X 2. Luscott ? Museum of Practical Geology. 





PLATE VIII. 

Fw. 
BELLEROPHON LABYR!NTHODES, n. sp. (Page 63.) 

1. Specimen, retaining the surface, X 3. 1 a, portion of surface X 8. Kingdon's, 
Shirwell. Barnstaple Athenreum. 

2. Specimen with still finer ornament, X 6. 2 a, upper view showing the zigzag . 
course of the superficial ornament, and the traces of transverse lines 
beneath it. 2 b, portion of surface, X 15. Baggy Point. Museum of 
Practical Geology. 

BELLEROPHON SUBGLOBATUS, M'Ooy. (Page 64.) 
3. Specimen of a cast which has more obliquely flattened sides 

X 2·5. 3 a, upper view, showing umbilicus. Marwood Beds. 
Practical Geology. 

than usual, 
Museum of 

SALPINGOSTOMA? 1\IAOHOMPHALus, F'. A. Romer, sp. (Page 66.) 
4. Specimen of a cast defective about the month, showing the rising of the 

sinus-band, X f. 4 a, upper view, showing the large umbilicus and 
elliptic coiling. Kingdon's, Shirwell. Barnstaple Athenreum. 

5. Another specimen, much obscured by matrix, but showing some part of the 
oral expansion. 5 a, another view,. showing the contour of the whorl 
near the mouth. Kingdon's, Shirwell. Barnstaple Athenreum. 

TROPIDODisous 'rRILOBATus, Sowerby, sp.? var. BISULOATUS, F. A. Romer. (Page 68.) 
6. Specimen, showing the concavity of the sides, and the extremely wide 

umbilicus, X 3. 6 a, lateral view. Baggy Point. Museum of Practical 
Geology. 

BELLEROPHON, sp. (Page 65.) 
7. Lower view of a specimen in poor preservation, X 3. Vicarage Well, Pilton, 

Barnstaple Athenreum. 

LEPTODOMUS OONSTR!CYrA, Jll'Ooy (Page 75). 
8. A large specimen, slightly invaded by matrix below. Marwood. Museum of 

Practical Geology. 
· 9. Small specimen, lying rather obliquely in the matrix, which slightly overlaps 

its anterior and inferior margins, and presenting a great likeness to Phillips's 
figure of his Oypn:cardia impressa, Sow. Roborough. Porter Collection. 

PANENKA ANGLWA (Page 72.) 
10. A large specimen, apparently somewhat shortened by pressure, in which the 

median ribs are narrower than those on each side. Top Orchard. Barn­
staple Athenreum. 

11. Another specimen, longitudinally compressed, showing the recurved umbo and 
the narrowness of .the median ribs. 11 a, upper view. Barnstaple. 
Woodwardian Museum. 





PLATE IX. 
FIG. 

SPATHELL.A. MUND.A., n. sp. (Page 115.) 
1. Specimen, wanting the surface, but showing the ornamentation and the shape of the shell, X t. 

1 a. Anterior view. Fremington. Porter Collection. 

S.A.NGUINOLITES PoRTERI, p. sp. (Page 77 .) 
2. Specimen, showing the shape and ornament, x t. 2 a. Anterior view. Pilton. Porter Collec­

tion. 

EDMONDIA? ATHEN.lll, n. sp. (Page 81.) 
3. SpeCimen, defective in front, x 3. Bradiford. Barnstaple Athenreum. 

S.A.NGUINOLITES MIMUs, n. sp. (Page 78.) 
4. Specimen, slightly defective in the supero-anterior part. "Marwood Beds." Museum of 

Practical Geology. · 
6. Specimen, vertically compressed. Pilton. Porter Collection. 
7. Specimen of a cast, X 2. Poleshill. Porter Collection. 

EnMoNDIA BoD.A.N.A., 1!'. Ll... Romer, sp. (Page 80.) 
5. Doubtful specimen, defective above, X t. Roborough. Porter Collection. 
8. Specimen, retaining the surface, x 2. Kingdon's, Shirwell. Barnstaple Athenreum. 

SPHENOTUS HIOKBII, n. sp. (Page 83.) 
9. Specimen, defective above, but showing the angular keel and the depressed back, x ~· Ilfra­

combe Road, near Barnstaple. Museum of Practical Geology. 

SPHENOTUS SOLENOIDEB, Hall?. (Page 83.) 
10. Specimen, retaining the surface, but possibly laterally distorted, X 2. South-west of Sloly. 

"\V oodwardian Museum. 
11. Very imperfect and distorted specimen. South-west of Sloly. W oodwardian Museum. 

PnoTHYRIB RECTA, n. sp. (Page 86.) 
12. Right valve, showing the surface-ornament, but slightly overlapped by matrix in front. Sputh 

Cave, Baggy. Museum of Practical Geology 
13, 14. Casts of two valves, showing the anterior notch and the internal ridges. South Cave, Baggy. 

Museum of Practical Geology. 

PROTHYRIS CONTORT.A., n. sp. (Page 87.) 
15. Cast of right valve, showing the anterior notch and the internal radiating ridges, x 2. Kingdon's, 

Shirwell. Barnstaple Athenreum. 
Hl. Similar cast, very defective above, but possessing the anterior notch and three transverse teeth, 

X 2. 16 a. Portion of surface, more enlarged, showing the very fine threads. Kingdon's, 
Shirwell. Barnstaple Athenreum. 

PROTHYRIB SC.A.LPR.A.TA, n. sp. (Page 88.) 
17. Specimen of both valves in contact, showing the shape and the anterior notch, X 2. Plaistow 

Mill Quarry (Sloly Beds). Museum of Practical Geology. 
18. Another specimen, defective at the umbo, but showing the ornament and the anterior notch, x 2. 

South-west of Sloly. Woodwardian Museum. 

PHTHONIA, sp. (Page 85.) 
19. Specimen of the posterior part of a shell x t· Top Orchard. Barnstaple Museum (and mould, 

Porter Collection). 

CYPRIC.A.RDINIA SCALARIB, Phillips, Bp. (Page 90.) 
20. Elongate specimen, distorted by pressure, X S. Pilton. Porter Collection. 
21. Shorter specimen, showing hind wing, X 3. Poleshill. Porter Collection. 

CYPRICARDINIA r, sp. (Page 91.) 
22. Specimen, much obscured by matrix, X t. Sloly. Barnstaple Athenreum. 

LEPTODOMUB BEMIBULCATA, Sowerby, Bp. (Page 76.) 
23, 24. Imperfect specimens. 24 a. Portion of surface, showing part of one of the transverse ridges, 

x 15. South-west of Sloly. Woodwardian Museum. 





PLATE X. 

SCALDI.A.? LONGA1 n, sp. (Page 89.) 
FIG. 

1. Small specimen, retaining surface, with a nearly central umbo, X 2. 1 a. Lateral view. Baggy 
Point, South Cave. Museum of Practical Geology. 

2. Similar specimen of a left valve, x 2. Baggy Point, South Cave. Museum of Practical Geology. 

MYOPHORIA INFLATA, F. A. Romer, sp. (Page 92.) 

3. Cast of left valve, showing the hinge and the anterior muscle-scar. 3 a. Hinge-line, x f. 
Coomhola Grits, County Cork. Museum of Practical Geology. 

4. Specimen of a similar right valve. 4 a. Section. Coomhola Grits, County Cork. Museum of 
Practical Geology. 

MYOPHORIA DELTOIDEA1 Phillips, sp. (Page 93.) 

5. Cast, with a very small umbo. 5 a. Hinge-line, X f. 5 b. Anterior view. Marwood. Museum 
of Practical Geology. 

6. Cast, showing the posterior muscle-scar, x f. 6 a. Anterior view. Marwood. Porter Collec­
tion. 

7. Specimen, which is possibly the type of Phillips's species. 7 a. Posterior view. Petherwyn. 
Museum of Practical Geology. 

8. Hinge-line of another specimen, showing the posterior muscle-scar, X 4. Marwood. Museum of 
Practical Geology. 

MYOPHORIA TRIGONA, F. A. Romer, sp. (Page 96.) 

9. Large specimen, showing the hinge and the general outline, though probably rather distorted. 
Richards's Summer House, Croyde Bay. Museum of Practical Geology. 

10. Large cast, much distorted by oblique compression, showing the hinge, the pallial line, and the 
posterior spoon-like process. 10 a. Hinge, X 2, showing the teeth. Barnstaple. Museum of 
Practical Geology. 

11. Cast of the closed valves, preserving the natural shape, showing the position of the muscle-scars, 
the pallial line, and the spoon-like process, x 2. 11 a. Upper view, showing the umbones and 
the interlocking of the teeth. Barnstaple. W oodwardian Museum. 

12. Cast of a right valve, showing the anterior muscle-scar and the marginal concavity, which indicates 
the thickness of the shell, X l· Pilton. Porter Collection. 

NucuLA LINEATA, Phillips. (Page 97.) 

13. Cast of the closed valves, showing the umbo and the sudden termination of the hinge, x 3. 13 a. 
Lateral view. Upcott. Barnstaple Athenooum. 

14. Small fragmentary specimen, retaining surface, and showing the ornament, x 5. West of Saunton 
Court. W oodwardian Museum. 

CTENODONTA N EWTONII, n. sp. (Page 99.) 

15. Specimen, showing the general form, X 3. Fremington. Barnstaple Athenooum. 

PROTHYRIS SCALPRATA? n. Sp. (Page 88.) 

16. Specimen, so greatly distorted that the umbo assumes a central position, x 3. 16 a. Portion of 
surface, showing the lineations behind the umbo, X 15. Sloly. Barnstaple Athenooum. 

17. Another extremely distorled specimen, x 4. 17 a. Portion of lineated surface behind the umbo, 
X 15. South-west of Sloly. Woodwardian Museum. 





PLATE XI. 

SPATHELLA MUNDA, n. sp. (Page 115.) 

FIG. 

1, 2. Casts of the right and left valves, showing the punctated umbo and the 
anterior muscle-scar, X 2. Frankmarsh. My Collection. 

EmtONDIA? HAMLINGII, n. sp. (Page 82.) 

3. Specimen, showing the surface and the position of the umbo. Rolled block 
from Saunton Point. Hamling Collection. 

CucuLL.lEA UNILATERLIS, Sowerby (Page 109.) 

4. A young shell, between varieties unilateralis and amygdalina. Marwood. 
Woodwardian Museum. 

5. Flat specimen of the variety Hardingii. Sloly. Barnstaple Athenooum. 
6. Rather flat specimen, between varieties unilateralis and amygdalina. Braun ton. 

Hamling Collection. 
7. Small, deep, and very inequivalved specimen, between the varieties angusta 

and unilateralis. Marwood. Woodwardian Museum. 
8. Very deep specimen with very large umbo, exceeding the variety unilateralis. 

Marwood. W oodwardian Museum. 
9. The hinge of a specimen of var. amygdalina, drawn obliquely to show the teeth 

which are nearly transverse, but slope slightly upwards £rom each side of 
the umbo. Baggy Point. Barnstaple Athenooum. 

10. Specimen, beyond variety unilateralis in obliquity and the large. size of the 
umbo. Braunton. Hamling Collection. 

11. Specimen, between varieties angusta and trapezium, and differing from them 
in the large size of its umbo. Sloly. Barnstaple Athenooum. 

12. Specimen, beyond variety amygdalina in depth and transverseness. Marwood. 
Woodwardian Museum. 

13. Cast of extreme variety beyond trapezium in obliquity, with very elongate 
and distant umbones, showing anterior muscle-scars. Barnstaple. Wood­
wardian Museum. 

CucutL.lEA DEPRESSA, Phillips. (Page 111.) 

14. Specimen showing the pallial line, the impression o£ the hinge, and two or 
three faint rays near the inferior margm. Marwood. Wood wardian 
Museum. 





PLATE XII. 

SPHENOTUS p SOLENIFOR:MIS, Goldfuss, sp. (Page 84.) 

FIG. 
1. Specimen, much worn, but showing the anterior muscle-scar, and the flattened posterior slope. 

1 a. Upper view, showing the umbones and the posterior gape. Locality P Mantell Collection, 
British Museum. 

CucuLL.lEA. DEPREsSA., Phillips. (Page 111.) 

2. Very large and long specimen, slightly displaced or squeezed, so that the umbo of the right valve 
has come into view behind the other. Marwood. Museum of Practical Geology. 

3. Phillips's type, which is shorter and much more curtailed behind. 3 a. Upper view. Marwood. 
Museum of Practical Geology. 

PARALLELODON PYG:MJEUB, Whiteaves, var. INFANS, n. v. (Page 112.) 

4, 5. Two minute casts, which seem to vary in length, one of which shows the posterior teeth, X 10. 
Poleshill. Porter Collection. 

PARA.LLELODON PRiscus, Golilfuss, sp. (Page 113.) 

6. Cast of a left valve, X ~· Ironpost. My Collection. 

MomoLoPsrs, sp. (Page 114.) 

7. Left valve, much obscured by matrix, x 2. South Cave, Baggy Point. Museum of Practical 
Geology. 

CTENODONTA.? TENSA., n. sp. (Page 104.) 

8. Specimen showing the ornament, the subangular posterior side, and signs of the lateral teeth, 
which seem to have pierced the thin surface, x ~· Sloly. Barnstaple Athenreum. 

9. Cast of a perfect, but very doubtful specimen, showing the teeth, x 2. 9 a. Hinge-line, x 7. 
Barnstaple. Museum of Practical Geology. 

CTENODONTA. (KOENENIA), cf. OBSOLETA, Goli/juss, sp. (Page 106.) 

10. Cast, showing the large anterior teeth, but having lost almost all the posterior part of the hinge, 
X 2. Baggy Point. Museum of Practical Geology. 

NucuLITES? LATissiMUS, Phillips, sp.? (Page 107.) 

11. Cast of right valve, showing the teeth and the clavicular ridge, X 2. 11 a, surface of the same 
valve drawn from a wax impression of its mould, X i· 11 b. End view, X 2. Fremington. 
Barnstaple Athenreum. 

CTENODONTA. (PAL.lEONEtLo) LIRA.TA, Phillips, sp. (Page 100.) 

12. Interior of right valve, showing hinge, x 3. Baggy. Museum of Practical Geology. 
13. Right valve, vertically compressed, X 2. 13 a. Portion of surface, the longitudinal lines ofwhich 

are probably induced by pressure, x 15. Barnstaple. Woodwardian Museum. 





PLATE XIII. 

CTENODONTA. (PALJEONEILO) LIRATA, Phillips, sp. (Page 100.) 

}'IG. 

1. Phillips's type specimen, which is abraded in front and defective behind. Pilton. Museum of 

Practiral Geology. 
2. Specimen, showing the posterior ridge and concavity, and with indications of the hinge-teeth, 

which have partially pierced the shell-surface, X 2. Bradiford. Barnstaple Athenreum . 
.3. Specimen, very greatly elongated by compression, X t· Saunton. Barnstaple Athenreum. 
4. Specimen, figured by Phillips as Pullastra antiqua, Sowerby. Barnstaple. Museum of Practical 

Geology. 

CTENODONTA? (PALEONEILo) ANTIQUA, Sowerby, Bp. (Page 102.) 

5. Sowerby's original type of Pullastm antiqua; the figure is drawn from the cast and mould of the 
specimen combined, x 2. Marwood. W oodwardian Museum. 

CTKNODONTA? ELLIPTICA, Phillips, sp. (Page 10:3.) 

6. Large specimen, showing the ornament, x -~. Bradiford. Barnstaple A thenreum. 

LEPTODESMA CITiliiUM, n. sp. (Page 120.) 

7. Large specimen, imperfect on the wings. 7 a. Anterior view. Marwood. l\1 useum of Practical 

Geology. 

MYTILAHCA? 1\fODIOLOIDES, n. sp. (Page 117.) 

8. Specimen with the margins somewhat obscured by matrix. Braunton. Museurr. of Practical 

Geology. 

ConnACEPHALUS ANGULOSUs, n. sp. (Page 119.) 

9. Specimen of a right valve, showing the angulated character of the contour and the nature of the 
ornament. X ~. 9 a. Portion of surfac.;>, X 15. Top Orchard Quarry. Woodwardian 
Museum, 

CucuLLEA UNILATERALIS, Sowerby! (Page 109.) 

10. Specimen of a small cast of the closed valves of a very short variety. 10 a. Upper Vlew. 

Marwood. Museum of Practical Geology. 
11. Small and doubtful specimen with strong growth-lines, X ~· Pilton. Porter Collection. 

MODIOLA AMYGDALIN A, Pl1illips. (Page 114.) 

12. Cast of a left valve, X 2. }'remington. Porter Collection. 

DrGoNIOMYA ELEGANS, n. sp. (Page 117.) 

13. Large specimen of a cast, showing the dorsal depression and the posterior elongation. Croyde. 

Museum of Practieal Geology. 

PTYCHOPTERIA DAMNONIENSIS, Sowerby, sp. (Page 126.) 

14. Large and peculiarly shaped example, somewhat distorted, X 1;-. 1--t a. Portion of surface, X 8. 
Barnstaple. Woodwardian Museum. 

AviCULOPECTEN GRANULOSUS, Phillips, sp. (Page 130.) 

15. Specimen of a cast, showing the wings, X 2. Pilton. Porter Collection. 





PLA'rE XIV. 

LEPTODESMA, sp. (Page 12] .) 
FIG. 
1. Left valve, imperfect and probably somewhat distorted. Pilton. Barnstaple Athenreu m. 

LEPTODESMA CULTELLATUM, n. sp. (Page 121.) 

2. Left valve, showing the fine striation, X 2. 2 a. Corresponding right valve from the same slab, 
doubtless belonging to the same specimen, showing the fine striation of the surface of the back, 
and the wings, X 2. Braunton. Museum of Practical Geology. 

3. Two valves in contact, lying obliquely in the matrix, and somewhat obscured, X 2. Pilton. 
Porter Collection. 

LEPTODESMA ANATINUM, D. sp. (Page 122.) 

4. Cast of a right valve, very imperfect, but showing the umbo, hinge-line, wings, and anterior 
muscle-scar, X 2. Pilton. Porter Collection. 

5. Left valve, injured above, but showing the wings and the character of the surface, X 2. Pilton. 
Porter Collection. 

6. Another imperfect left valve, in which the surface-ornament is obliterated, but the shape 
partially well shown. Pilton. Porter Collection. 

LY.IOnKRIA. CoNRA.m, HaU ? (Page 1'24.) 

7. Specimen of the left valve, wanting surface, X t· Barnstaple. Woodwardian Museum. 

LEIOPTERIA MURA.TA, n. sp. (Page 125.) 

8. Specimen of right valve, very defective, but showing the ornament and the general shape of 
part of the skull, X 2. Barn staple. Woodwardian Museum. 

PTYCHOPTERIA DAMNONIENSIS, Sowerby, sp. (Page 126.) 

9. Large specimen, retaining the surface, which shows that the fine radiations on the hind wing are 
sometimes partially obliterated, and having an angular, but somewhat injured front wing. 
9 a. Portion of surface, X 10. West Angle Bay, Pembrokeshire. Museum of Practical Geology. 

10. Sowerby's original t-ype, which is almost a cast. The marked convexity of the hind wing in the 
specimen is not shown in the figure. 10 a. Upper VIew. 10 b. Anterior view. lfarwood. 
Woodwardian Museum. 

11. Cast of a much less oblique and transverEe variety. 11 a. Upper view. 11 b. Anterior view. 
Marwood. Museum of Practical Geology. 

12. Specimen, retaining surface, but obscured by matrix in front, accurately agreeing m character 
with Phillips's figure of A.vicula cancellata, X 2. Kingdon's, Shirwell. Barnstaple Athenreum. 

13. A similar specimen which more nearly approaches fig. 11 in shape, and in which the minute 
concentric ornament predominates, X 2. Top Orchard. Barnstaple Athenreum. 





PLATE XV. 

PTERINOPECTEN POLYTRICHUS, Phillips, sp. (Page 132.) 

FIG. 
1. Very large but imperfect left valve, showing the radiations and some trace of transverse ornament. 

Croyde Bay. Museum of Practical Geology. 

PTBRINOPECTEN HALLII, n. sp. (Page 134). 

2. Very perfect left valve, set very slightly obliquely in the matrix, and slightly defective on the 
anterior wing, X 3. 2 a. Portion of the surface, X 5. Pilton. . Porter Collection. 

3. Left valve, with a large and undefined hind wing, defective in front, X t. Meer Top. Barnstaple 
Athenamm. 

4. Left valve of a large shell, showing the front wing, but defective below, X j. Petherwyn. 
Museum of Practical Geology. 

5. Left valve, wanting the wings, X f. Top Orchard. Barnstaple Athenreum. 
6. Left valve, wanting the wings, but showing the posterior side without rays and with stronger con­

centric threads, X 3. Top Orchard, Barnstaple Athenreum. 

CRENIPECTEN? AURITUS, n. sp.? (Page 139.) 

7. Doubtful and indistinct left valve, with small wings and very numerous rays, which do not seem to 
alternate, but of which every third or fourth seems rather stronger than the rest. The surface 
is removed except round the edges, X 2. Smoking House Lane. Porter Collection. 

PTERINOPECTEN SCABRIRA.DIANS, n. sp. (Page 135.) 

8. Doubtful left valve, imperfect in front, and somewhat obscured by vertical crushing and ex­
foliation of surface, but showing the fine, sharp, and nearly equal distinct ribs and faint signs 
of transverse threads, X 3. Pilton. Porter Collection. 

9. Defective right valve, showing the interrupted radiations and the deeply-notched anterior wing, 
X 3. Pilton. Porter Collection. 

PTERINOPECTEN AusTENI, F. A. Romer, sp. (Page 136.) 

10. Very large left valve, showing the wings, the spiny margin, and the peculiar ornament. 10 a. 

Portion of surface, X 3. Pilton. Porter Collection. 
11. Left valve, drawn from a gutta-percha cast, and showing the foliaceous growth-lines, X 2. 

Barnstaple. Woodwardian Museum. 

PTERINOPECTEN MUNDUS, n. sp. (Page 137.) 

12. Left valve, showing the hinge-area and front wing. 12 a. Portion of surface, X 3. Barnstaple. 
W oodwardian Museum. 

13. Large but very much distorted specimen. 13 a. Lateral view. Barnstaple. Woodwardian 
Museum. 

AcTINOPTERI.A. RUDIS, Phillips, sp. (Page 131.) 

14. Left valve, defective below, and; showing a smooth posterior wing, the smoothness of which 
appears caused by the obliteration of the surface, X 2. Barnstaple. W oodwardian 
Museum. 





PLATE XVI. 

AnoULOPECTEN TRANSVERSUS, Sowerby, sp. (Page 127.) 
.I!' I G. 

1. Specimen of an imperfect left valve, retaining ornament, X t· 1 a. Portion of surface, X 10. 

Barnstaple. 'V oodwardian Museum. 
2. Right valve, figured by Phillips, vertically compressed, but showing wings. Brushford. Museum 

of Practical Geology. 
8. Portion of right valve, showing the ornament and the anterior wing. Pilton. Porter Collection. 
4. Right valve, nearly perfect, but vertically compressed, showing the wings. Barnstaple. Wood­

wardian Museum. 

AvrcuLOPECTEN NEXILIS, Sowerby, sp. (Page 129.) 

5. Very imperfect specimen of the left valve, x 3. Top Orchard. Barnstaple Athenamm. 
6. More perfect, but rather doubtful left valve, defective at the wings, x 2. Braunton. Barnstaple 

Athenreum. 

PLEURONECTJTES PILTONENSIS, n. sp. (Page 140.) 

7. Nearly perfect right valve, showing the smooth surface, striated wing, and produced anterior 
margin, x 2. Pilton. Porter Collection. 

8. Mould of a very large right valve, showing the posterior wing. Pilton. Porter Collection. 
9. Right valve, which is much less oblique, a difference which is probably due to distortion, but if not 

would be, according to de Koninck, of specific value, x ~- Top Orchard. Barnstaple 
Athenreum. 

10. Left valve of a specimen, perhaps of the same species, but, if so, much distorted, x ~- Bradiford. 
Barnstaple Athenreum. 

11. Very similar but shorter left valve, x t. Raleigh. Barnstaple Athenreum. 

PLEURONEC'flTES LEPIS, n. sp. (Page 142.) 

12. Specimen of an imperfect right valve, X 2. Pilton. Porter Collection. 
13. Specimen of the left valve, x 2. Top Orchard. Barnstaple Athenreum. 

PLETTRONECTITES HICKSII, n. sp. (Page 142.) 

H. Specimen of the left valre X ~- Bradiford. Barnstaple Athenreum. 

CREXIPECTEN? AURITUS, D. sp. (Page 139.) 

15. A very imperfect left valve, X 2. Bradiford. Barnstaple Athenreum. 
16. Right valve, imperfect below, but showing the ornament and the wings·, X 3. Top Orchard. 

Barnstaple Athenreum. 
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PARALLELODON. us 

It closely resembles P. pygmreus, Whiteaves, which seems to be equally 
variable in shape, but it is still smaller, being only about 4 mm. instead of 10 mm. 
in length. Whiteaves compares his shell with Macrodon parvus, White and 
Whitfield.1 

Affinities.-Our species approaches Macrodon Hamiltonire, Hall,11 in shape, but 
is a minute instead of being a rather large shell. 

Macrodus venustus, Stein.,8 as given by Beushausen,' seems much the same 
shape, but is very much larger and apparently more trigonal. 

~. PARALLELODO~ PRiscus, Goldfuss, sp. ? Plate XII, fig. 6. 

1834-40. AReA. PRIBCA., GoldfufB. Petref. Germ., vol. ii, p. 283, pl. ch:, fig. 10. 

Desc1·iption.-Left valve rather small, . slightly oblique, very convex, very 
transverse. Hinge-line as· long as the shell, broad behind, where it has several 
long thin linear horizontal teeth. Umbo very prominent, incurved, tending 
forward and situated at or about the anterior fourth of the length. Anterior margin 
broad, slightly convex and oblique, meeting the hinge-line at a somewhat acute 
angle. Inferior margin very long, nearly .. straight and direct. Postero-inferior 
corner slightly produced, rounded. Posterior margin slightly convex and oblique, 
meeting the hinge at a slightly obtuse angle. Contour of back vertically very 
convex, horizontally flattened but becoming concave in the supero-lateral parts; 
with an obtuse ridge or angle running from the umbo to the postero-inferior corner, 
before which there seems to be a slight dorsal compression. Surface with strong 
concentric growth-ridges ; finer ornament unknown. 

Size.-Height 8 mm., length 17 mm., depth of one valve 3 mm. 
Locality.-One specimen is in my Collection from Ironpost, near Dulverton. 
Remarks.-The only specimen of this shell being a cast with very slight 

indications of the ornament, it is impossible fully to identify it. All that can be 
said is that it seems to be exactly like the equally imperfect specimen described by 
Goldfuss. 

Affinities.-Arca Michelini, d'Archiac and de Verneuil,6 appears to have a 
straighter, less oblique front margin, and a stronger dorsal constriction. 

1 1862, White and Whitfield, 'Proc. Boston Soc. Nat. Hist.,' vol. viii, p. 299 (Lower Carb.). 
2 1885, Hall,' Pal. N.Y.,' vol. v, pt. 2, p. 349, pl. li, figs. 1-7, 10, 11. 
~ 1853, Steininger, 'Geol. Besch. Eifel,' p. 49, pl. ii, fig. 7. 
• 1895, Beushausen, 'Abhandl. k. Preuss. Geol. Landes.,' n. f., pt. 17, p.39, pl. iv, figs. 3, 41. 
5 1842, de Archiac and de Verneuil, ' Geol. Trans.,' ser. 2, vol. vi, pt. 2, p. 373, pl. xxxvi, fig. 6. 

p 
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3; OanER-ANISOMYARIA, Neumayr, 1883. 

I. Family-MomoLOPSIDlE, Fischer, 1887. 

1. Genus-MODIOLOPsrs, Hall, 1847. 

1. MonroLoPsis, sp. Plate XII, fig. 7. 

Size.-Length 13 mm. 
Locality.-One specimen from Baggy Point, South Cave, is in the Museum of 

Practical Geology. 
Rema1·lcs.-The specimen here noted is too much obscured by matrix for 

description, but it appears to belong to this genus, and to be the only evidence of 
it at present forthcoming from these beds .. 

It is a long low shell with a very anterior umbo, from which a rather strong 
angle run::; to the postero-inferior corner. The base seems long and straight, and 
the posterior end short and truncate. 

II. Family-MYTILIDlE, Fleming, 1828. 

1. Genus-MODIOLA, Lamarcle, 1801. 

1. MoniOLA? AMYGDALINA, Phillips. Plate XIII, fig. 12. 

1841. MonrOLA AMYGDALIN A, Phillips. Pal. Foss., p. 38, pl. x~ii, figs. 62 a-c. 

Description.-Shell small, narrow, oblique, very convex. Hinge-line probably 
rather short. Umbo large, rounded, prominent, incurved over the hinge-margin, 
and facing forwards. Anterior side produced, small, very convex. Antero­
inferior side very long, straight. Postero-inferior corner large, produced, roundly 
convex. Posterior side oblique, convex. Contour convex confluently with umbo, 
becoming concave on the small, undefined rounded wings. Surface with strong . 
growth-lines (not shown in the figure). 

Size.-Height 14 mm., width 11 rom. 
Locality. -One specimen in the Porter Collection is from Fremington. 
Remarks.-This small shell, which is only a cast, is too indistinct for very 

certain identification. Its most characteristic feature seems the way in which the 
anterior end is produced just under the hinge, forming above a kind of lunule in 
front of the umbo, and bounded below by a slight constriction from the umbo, 
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which perhaps would render the margin a little concave if it were better displayed. 
In this point it reminds one of the genera Modiola and Oyp1·icardinia. 

Comparing it with the M. amygdalina of Phillips, it seems to me to agree 
remarkably with his description, and on placing it in the oblique positions in which 
his shell seems to be drawn, it assumes exactly the same form as his figure; in 
fact the shape of his drawings can only be explained by an anterior contour such 
as exists in our shell. 

It is true that his figure shows much stronger growth-lines, but there is 
some evidence of this in our shell, considering that it is in the nature of a cast. 

Affinities.-Avicula pusilla, Barrande/ a much smaller and extremely variable 
shell, occasionally approaches it in shape. 

2. Genus-SPA'l'HELLA, Hall, 1885. 

"Shell equivalve, very inequilateral, wider behind; anterior end short, 
narrowly rounded; beaks subanterior, small; umbonal slope rounded or sub­
angular; surface with concentric strire, sometimes lamellose ; probably related to 
the Lithophagi." 

The above are the characters given by Hall; and if, as seems from them and 
his figures, the following species belongs to it, it may be added that there seems 
to be an external ligament, a large oval muscle-scar situated in the centre of 
the anterior end, and a larger circular posterior muscle-scar situated on the upper 
part of the shell near the posterior end. .Along the posterior hinge-line the 
surface seems concave, bearing two linear transverse ridges, but it does not 
appear whether they form part of the hinge. 

1. SPATHELLA MUNDA, n. sp. Plate IX, figs. 1, 1 a ; and Plate XI, figs. 1, 2. 

Description.-Shell moderate in size, convex, very oblique and transverse. 
Hinge-margin very slightly curved, considerably less than the length of the shell, 
bearing one or two long, linear, horizontal ridges, which seem to bend beneath the 
umbo with hardly any break. .Anterior margin very narrow and doubly convex, 
almost subangular in front. Inferior margin very long, oblique and nearly 
straight. Posterior margin very broad, semicircular below, becoming straight 
and oblique above as it merges into the hinge-margin. Umbo low, wide, 
flattened, proximate, slightly elevated above the hinge-line, tending forward and 

1 1881, Barrande, 'Syst. Sil. Boheme,' vol. vi, pl. ccv, figs. 1-22, :ll1t. F, G. 



116 DEVONIAN FAUNA. 

situated at the anterior seventh of the length. Contour gently convex, becoming 
transversely flat or slightly concave on the back, and sometimes with a slight 
post-umbonal ridge which vanishes before reaching the postero-inferior corner. 
Surface with thirty or forty flat, step-like, regular ridges, possibly lamellar, narrow 
and divaricating in front, becoming gradually larger behind, and indistinct and 
confused in the postero-superior region, which seems bounded above by a rounded 
ridge or convexity close to the margin. Cast marked on and near the umbo 
with regular rows of numerous small rounded tubercles (indicating pits on the 
inner surface of shell). A~terior muscle-scar apparently shallow, oval, large, 
situated in the centre of the anterior end; posterior scar larger, situated near the 
upper part of the posterior end. Umbo in cast preceded by a shallow concave 
sulcus, running halfway down. Lunule biconcave, undefined. Shell-structure 
very thin. 

Size.-Height 16 mm., length 35 m~., depth of one valve 5 mm. 
Locali#es.-In the Porter Collection is one specimen (cast and mould) from 

Fremington; and in my Collection four specimens from Frankmarch. 
Remarlcs.-The Fremington specimen is larger and longer than the others, 

and does not show the pittings, sulcus, and post-umbonal ridge seen in the latter. 
It seems, however, probable that they all belong to one species, and that the 
differences are due to their state of preservation. The character of the hinge 
seems peculiar and difficult to interpret in the different specimens. 

Affinities.-It closely resembles the two species of Spathella described by 
Hall, 1 but differs in its more regular ornament, less cylindrical form, and narrower 
and longer anterior end. It seems to bear the resemblance to Lithophagi indicated 
by Hall. 

Pullastra modiolaris, F. A. Bomer,2 is flatter, with a shorter anterior end, and 
smaller, less defined umbo. 

3. Genus-DwoNIOMYA (Provisional genus). 

Shell very inequilateral, angular, transversely rhomboidal, acute behind. 
Hinge long, straight, thickened. Back depressed centrally, with rounded ridges 
running from the umbo to the anterior and posterior ends of the base, posteriorly 
oblique and flattened. Ligament external, situated in a long groove(?). Umbo 
acute, proximate. 

This provisional genus is suggested with the greatest hesitation on account. of 
the extreme poverty of the material; but it seems to be the only course open, as 

1 1885, Hall, 'Pal. N.Y.,' vol. v, pt. 1, No.2, pp. 407, 408, pl. lxvi, figs. 36-42. 
2 1850, F. A. Romer, '.Beitr. Harzgeb.,' pt. 1, p. 60, pl. ix, figs. 21 a, b. 
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I have been quite unable to find any genus in which there appears to be the 
slightest ground for placing the following species. 

1. DraoNIOMYA ELEGANS. Plate XIII, fig. 13. 

Description.-Left valve large, oblique, lozenge-shaped, very transverse, 
convex. Umbo small, vm:y sharp, oblique, incurved, and prominent, situate very 
anteriorly, being only about one-tenth of the length of the shell from the anterior 
side, and excavated along its back by a concave depression which is continued to 
the middle of the hind margin. Hinge-line about two-thirds the length of shell, 
straight. Anterior margin very narrow, subangular. Inferior margin very long 
and slightly sigmoid, being a little concave towards the rear. Postero-inferior 
corner very much produced, narrow, and so sharply rounded as to be almost 
subangular. "Posterior side very oblique, long, nearly straight. Contour of surface 
very convex vertically; the front and back of the_umbo being continued in low 
rounded prominences to the antero-inferior and postero-inferior corners, between 
and behind which the shell is slightly concave. Surface apparently covered with a 
few irregular growth-lines. 

Size.-Length 60 mm., height 20 mm., depth of one valve 10 mm. 
Localities.-In the Museum of Practical Geology is a specimen from Croyde. 
Remarks.-! have been unable to refer this shell to any known genus. While 

remarkable in form, its state of preservation is not such as to give full information 
as to its nature. 

III. Farnily-AviOULIDJE, d'01·bigny, 1843. 

I. Sub-family-AMBONYOHINJE, Miller. 

1. Genus-MYTILAROA, Hall, 1870. 

The following species is provisionally placed under this genus solely on account 
of its general shape, and probably may have to be transferred elsewhere should 
clearer specimens be found. 

1. MYTILARCA? MODIOLOIDES, n.sp. Plate XIII, fig. 8. 

Desc1·iption.-Left valve of moderate size, very oblique, subtriangular, convex. 
Anterior side very narrow and convex. Umbo apparently situated at or close to 
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the anterior point, rounded, proximate. Hinge-margin straight, about two-thirds 
the length of shell. Margin running from beneath the umbo in a long, oblique, 
straight or slightly flexuous line to the postero-inferior corner, which it rounds 
in a broad parabolic sweep, and is continued back obliquely in a gentle convex line 
to the rear of the hinge-margin. Greatest depth of shell near the umbo, and line 
of greatest depth running from the umbo close to the front margins. Contour 
of surface almost perpendicular on the antero-inferior slope, very convex on the 
back, and gradually becoming slightly concave near the postero-superior corner, 
so as to form a small undefined wing. 

Size.-.About 15 mm. long by 12 mm. high. 
Locality.-One specimen from Braunton is in the Museum of Practical Geology. 
Remarks.-The fossil above described is rendered rather obscure by the 

encroachment of the matrix over its margins, but it evidently is of a very typical 
mytiloid shape, and appears to be definitely unlike any other palreozoic species. 

Affinities.-Oardiomorpha mytiloides, F . .A. Romer/ seems to be a steeper and 
differently shaped shelL 

Modiomorpha submissa, Barrande,2 sp., as given by Barrois,3 seems more trans­
verse, and has a narrower umbo and more dilate front side . 

.Among other points the obliquity of the posterior side distinguishes it from 
Leptodesma citimum. 

Mytilarca injlata, Whiteaves,' is somewhat like in shape and in the bluntness 
of the umbo, but is shorter and more convex. 

Mytilus sabesianus, de Ryckholt, 5 appears to be shorter and more regularly 
ovate, with a sharper umbo, and a -shorter and more concave antero-inferior 
margm. Isoca1·diu contorta, Barrande,6 may also be compared. 

II. Subjamily-.AncULINIE, Stoli.czlca, 1871. 

1. Genus-CoBRACEPHALUS (Provisional genus). 

Shell inequivalve, inequilateral, oblique, with large front wing and dilate hind 
wing. Umbo extending above the long straight hinge-line, arching forward and, 
in the right valve, overhanging. Contour divided by five or six radiating angles, 
spreading from the umbo or its neighbourhood to the margins. Surface marked 
by crowded squared growth-lines. 

1 1860, F. A. Romer, 'Beitr. Harzgeb.,' pt. 4, p. 163, pl. xxv, fig. 14. 
2 1881, Barrande, · Syst. Sil. Boheme,' vol. vi, pl. cclviii, figs. 4, 1-7• Et. F. 
s 1889, Barrois, 'Mem. Soc. Geol. Nord,' vol. iii, p. 170, pl. xii, figs. 2-2 c. 
" 1891, Whiteaves, 'Cont. Canad. Pal.,' vol. i, pt. 4, p. 293, pl. xxxviii, figs. 5-6 a. 
5 1851, de Ryckholt, ' Melang. Paleont.,' pt. 2, p. 85, pl. xvi, figs. 22, 23. 
6 1881, Barrande, 'Sys\ Sil. Boheme,' vol. vi, pl. cclx, figs. 1, 1-14• ll:t. E. 
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This suggested genus appears to approach Cassianella in shape, but is more 
oblique, and the right valve is deeply convex, while probably the other valve is 
much flatter. Many points must for the present remain undefined, and the genus 
must therefore be regarded as entirely provisional. It seems, however, to be 
essentially aviculoid. Its angularity of contour reminds us of ConocardJum, 
but it has a definite wing in place of the tubular projection of that genus. 

I. CoBRACEPHALUS ANGULosus, n. sp. Plate XIII, figs. 9, 9 a. 

Description.-Shell small, convex, angulated, very transverse and oblique. 
Umbo prominent, elevated but flattened, much incurved, arching forward, acute, 
situated at or about the anterior third of the length, and apparently extending 
slightly above the hinge-line. Hinge-line equal to the greatest length of 
shell. Contour of surface vertically convex; horizontally angulated; being (1) flat 
on a narrow area bounded by rounded angles, which run from the umbo obliquely 
backward to inferior margin ; (2) in front of this, deeply perpendicular, then 
oblique at the base of front wing, then flat on front wing, and lastly sigmoid at 
the antero-superior corner; (3) behind the central band, first perpendicular, then 
oblique, then angulated by a line from behind umbo to the postero-inferior corner, 
and then oblique and concave, forming a broad hind wing. Anterior winglarge, 
trapezoidal, pointed in front, bounded by an angulated margin. Anterior margin 
apparently nearly perpendicular below the wing. Inferior margin very short and 
straight. Posterior margin oblique, convex, angulated. Surface covered by very 
numerous and crowded, parallel bnt unequal, sharp, elevated, concentric threads 
or strioo, separated by deep concavities, which are rather wider than the threads, 
and crossed by numerous indistinct radiations. 

Size.-H~ight 10 mm., length 14 mm., depth 2·5 mm. 
Localities.-There is a single specimen from Top Orchard in the Woodwardian 

Museum. 
Remarks.-! have only seen a single valve of this strange shell. 

2. Genus-LEPTODESMA, Ha.ZZ, 1883. 

The distinguishing mark of this genus, as compared with Leiopteria, is its 
nasute, angulated front wing. It also appears more oblique in general shape, the 
anterior margin being less protruded. Though some species seem difficult to 
assign, the two genera appear on the whole to be well characterised. 
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1. LEPTODESMA CITIMUM/ n. sp. Plate XIII, figs. 7, 7 a. 

Description.-Shell inequivalve. Left valve large, oblique, subtriangular, 
rather transverse, moderately convex. Umbo small, elevated, oblique, proximate, 
arching forward, overhanging the hinge-margin, apically acute, and situate at 
about one-fifth the length of the shell from its anterior end. Hinge-margin long, 
straight, equal to the greatest length of the shell. Anterior wing rather large, 
nasute in front, vertically convex, horizontally sloping, bounded by an oblique 
linear depression, which reaches the margin rather more than halfway down. 
Front cardinal angle between 60° and 90°. Anterior margin oblique, convex on 
the higher part of the wing, then slightly concave to the end of the wing, and 
then slightly convex as it passes into the short inferior margin. Postero­
inferior corner broadly and deeply convex. Posterior margin slightly oblique, 
straight above, and gently convex below. Hind wing large, obliquely flat, 
with a postero-superior angle of about 100°, and defined by a straight oblique 
line from behind the umbo meeting the posterior margin not quite halfway 
down. Contour of surface transversely convex across the line of greatest elevation, 
which runs near the front side from the apex to the postero-inferior corner in 
a gently sigmoid sweep, the convexity increasing in front of it and gradually 
diminishing in rear of it. Shell marked by a few indistinct concentric growth­
bulges. 

Size of Left Valve.-Height 45 mm., length 57 mm., depth, 7 mm. 
Locality.-Two specimens from Marwood and one from Barnstaple are in the 

Museum of Practical Geology, and one small specimen from Barnstaple in the 
Woodwardian Museum. 

Rema?·lcs.-It haB the appearance of being decidedly inequivalve. The 
specimens are almost in the condition of casts, lying in micaceous, ferruginous 
matrix, and having the surface destroyed. The margin does not lie in one plane, 
but is inversely sigmoid in front profile. 'l'he Woodwardian specimen is very 
much smaller than the others, but otherwise agrees with them, and shows the 
front wing to be nasute. 

Affinities.-To Leptodesma potens, HalV it bears some resemblance in general 
shape, though differing in being more acute below and less concave posteriorly. 

1 Citerior, citimus. 
2 1884, Hall, 'Pal. N. Y.,' vol. vi, pt. 1, p. 188, pl. x:x:i, figs. 21, 30; pl. xxii, figs. 11, 12, 19-21; 

and pl. lxxxix, fig. 7. 
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2. LEPTODESMA, sp. Plate XIV, fig. 1, and Plate XVII, fig. 1. 

Description.-Left valve large, convex, extremely oblique and transverse. 
Hinge-line straight, probably very much shorter than the length. Umbo small, 
acute, very oblique, and situated at or close to the anterior end. Anterior wing 
apparently very small, oblique and narrow, undefined. Posterior wing narrow, 
fl.attish, triangular, with a thickened rounded upper margin over the hinge-line, 
and apparently with a small rib or bead separating it from the body. Anterior 
margin very long, oblique, and almost straight. Postero-inferior parts very 
much produced. Contour of surface convex across the line from umbo to postero­
inferior corner, becoming steep near the anterior margin. Surface unknown, but 
evidently having some growth-ridges which become concave on the hind wing. 

Size.-A specimen, defective behind, is 27 mm. high and 40 mm. long. 
Localities.-In the Barnstaple Athenreum is a specimen from Pilton; and in 

Mr. Hamling's Collection another from the beach at Croyde. 
Remarks.-Though these specimens are much too defective to enable us to 

give a full description, they seem to point to a remarkable and very distinct species, 
which (even allowing for possible distortion) was evidently characterised by its 
oblique mytiliform shape, though it doubtless belongs to the present genus. 

Affinities. -From Pterinea ventricosa, as given by Goldfuss/ Phillips,~ 

Follman,3 and Frech4 (though the versions of these authors do not seem· always to 
agree with each other), it distinctly differs by its great obliquity and length, and 
by the shape of its wings. 

From A. sublamellosa, F. A. Romer/ it is distinguished by its length, obliquity • 
and short front wing. 

3. LEPTODESMA CULTELLATUM, n. sp. Plate XIV, figs. 2, 2 a, 3. 

Description.-Right valve small, very elongate and oblique, sabre-shaped~ 

. gently convex, with small defined wings. Umbo small, acute, prominent, hardly 
elevated above the hinge, and situated at the anterior one-eighth of the shell. 
Hinge-line short, straight, about half the length of the shell. Wings flat., 
sharply defined by impressed bounding lines. Front wmg small, long, 

1 1834-40, Goldfuss, • Petre£. Germ.,' vol. ii, p. 134, pl. cxix, fig. 2. 
2 1841, Phillips, 'Pal. Foss.,' p. 49, pl. xxii, fig. 82. 
s 1885, Follman, 'V erh. Nat. Vereins Rheinl.,' J ahr. 44, vol. xlii, p. 191, pl. v, fig. 7. 
4 1891, Frech, • Abhandl. Geol. Specialk. Preuss.,' Band ix, pt. 3, p. 97, pl. x, figs. 1-1 c. 
5 1850, F. A. Romer, 'Beitr. Harzgeb.,' pt. 1, p. 13, pl. iii, figs. 4 a, b. 

Q 
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subtrapezoidal or tongue-shaped, bounded by a sigmoidal margin. Hind wmg 
very narrow, triangular, bounded by a concave margin. Front margin very 
oblique, convex on the wing, concave at the base of the wing, and then gently 
convex below the wing, passing insensibly into the long, slightly convex, and 
oblique inferior margin. Postero-inferior corner very greatly produced, narrow 
and deeply convex. Posterior margin very oblique, slightly concave, with a 
curvature increasing upwards, meeting the hinge-margin at a right angle. 
Contour of shell gently convex, but steep posteriorly behind the line from umbo 
to the postero-inferior corner. Surface of back and wings covered by crowded 
minute, regular, parallel, distant, sharp concentric lines, and by a few irregular 
prominent growth-bulges. 

Left valve differing from the right by having its sharp umbo rather elevated 
above the hinge-line, and its anterior wing convex and less defined. 

Size.-Height 13 rom., length 30 mm., depth of both valves about 4 mm. 
Localities.-ln the Museum of Practical Geology is a slab (and its counterpart) 

containing the two valves in close proximity from Braunton; and in the Porter 
Collection is a specimen of the joined Vl'\lves from Pilton, a left valve from 
Roborough, and another from Poleshill. 

Remarks.-While not in actual contact, the two valves from Braunton 
doubtless belonged to the same animal; though, lying in different directions on a 
slab that has suffered contortion, their dimensions are rather different. The 
minute concentric ornament is remarkably regular ; over the posterior slope its 
threads become rather stronger and more distant. 

Affinities.-Avicula innotata, Barrande/ is a shorter shell with a longer hind 
wing and different ornament. 

4. LEPTODESMA ANATINUM, n. sp. Plate XIV, figs. 4-6. 

? 1889. A.vrcuLA, sp., Kayser. A.bhandl. Konig. Preuss. Geol. Landes., n. s., pt. 1, 
p. 19, pl. vii, fig. 9. 

Description.-Left valve moderate in size, subquadrate, oblique, transverse, 
moderately convex. Umbo rather prominent, obliquely incurved, proximate, 
extending slightly above the hinge-line, and situated at the anterior third of its 
length. Anterior wing large, broad, subtriangular, and defined by a distinct, 
nearly vertical line from the front of the umbo. Posterior wing large, flattish, 
triangular, defined, not reaching quite so far back as the postero-inferjor point. 
Anterior margin oblique, slightly incurved under the wing, and fuller below. 

1 1881, Barrande, 'Syst. Sil. Boheme,' vol. vi, pl. ccxxix, figs. 11, 1-5• Et. E. 
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Inferior margm gently and evenly convex. Postero-inferior corner broadly 
rounded. Posterior margin gently concave. Hinge-line straight, and very nearly 
equal to the greatest length of the shell. Contour of surface convex in the centre, 
steeper in front, and slightly concave behind the umbo. Surface covered with 
numerous, very irregular, prominent growth-lines. 

Right valve transverse, convex, subtriangular, oblique. Umbo smaller and 
narrower than that of the left valve, and not reaching above the hinge-line. 
Anterior wing convex, rather narrow, defined by an indistinct oblique line from 
the apex. Posterior wing long, narrow, concave, undefined. Anterior margin 
long, very oblique, slightly and broadly concave under the wing. Postero-inferior 
margin convex. Posterior margin apparently incurved. Contour of surface steeply 
convex across line from umbo to postero-inferior corner, being steeper behind than 
in front. Surface apparently similar to that of the other valve. Hinge-line long, 
bearing two yery long, slight, horizontal lines, like teeth or ligamenta! grooves, 
behind the umbo. Anterior muscle-scar large, deep, circular, situated in the 
centre of the anterior wing, just in front of the umbo. 

Size.-Left valve: height 19 mm., length 29 mm., depth about 4 mm. A 
right valve measures 13 mm. high, 25 mm. long, and about 3 mm. deep. 

Locality.-There are two left valves and one right valve from Pilton in the 
Porter Collection. 

Remarks.-Mr. Porter's fossils are in a fair state of preservation for these beds, 
and seem to be sufficient to define the species. Although the right and left valves 
are on different slabs, their agreement is such as to leave no doubt that they belong 
to the same species. 

Affinities.-It presents much similarity to Avicula c1·enato-larnellosa, Sandoerger,l 
as given by Frech,2 but the present evidence points decidedly to its distinctness from 
it. In our specimens the front wing is much larger, and the posterior side less con­
cave, and there are no signs of the existence of any radiations. A. pseudo-lrevis, 
Follman 3, and CEhlert \is regarded by Frech as a synonym of Sandberger's shell. 
It appears to be distinguished from our specimens by its scalloped concentric 
strire, by its greater height and more elongate hind wing, and by other points. 

Pteronitella 'l7emtsta, Billings,5 of the Upper Silurian seems longer and narrower, 
with a smaller umbo and a smaller front wing. 

The Ludlow shell which Sowerby identifies doubtfully with Pterinea ret1·ojlexa, 

1 1853, Sand berger, ' Verst. Rhein. Nassau,' p. 288, pl. xxix, fig. 16. 
2 1891, Frech, 'Abhandl. Geol. Specialk. Preuss.,' Band ix, pt. 3, p. 49, pl. iv, figs. 5-5 c, and 

13-13 b. 
a 1885, Follman, 'Ver. n. Vereins Rheinl.,' vol. 42, p. 199, pl. v, figs. 2, 2 a. 

' 1882, (Ehlert, 'Mem. Soc. Geol. Fr.,' ser. 3, vol. ii, p. 23, pl. iii, figs. 5, 5 a. 
5 1874, Billings, 'Palreoz. Foss. Canada,' vol. ii, pt. 1, p. 142, pl. ix, figs. 5-5 b. 
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Risinger, is congeneric, and is evidently closely allied. The specimens of it in the 
Museum of the Geological Society show great variability, but appear distinguished 
by their larger hind wing, which extends beyond the postero-inferior corner. .As 
Sowerby points out/ it is most improbable that the Silurian species can be the 
same as Risinger's form, if it be Jurassic.2 

3. Genus-LEIOPTERIA, Hall, 1883. 

I. LEIOPTERIA CoNRADI, Hall? Plate XIV, fig. 7. 

?r 1881. AviCULA (PTERINEA.?) SERVIENS, Barrande. Syst. Sil. Boheme, vol. vi, 
pl. ccxxiii, figs. 2, 1-9, Et. E. 

r 1884. LEIOPTERIA. CoNRADI, Hall. Pal. N. Y., vol. v, pt. 1, p. 159, pl. xx, figs. 
1, 2, 4; and pl. lxxxviii, figs. 1-4. 

DescTiption.-Shell small, oblique, rather transverse. Hinge-line equal to 
the length of the shell. U mho small, acute, prominent, slightly elevated, 
and situated close to the anterior end. Front wing very small, rounded. Hind 
wing large, long, flat. .Anterior and inferior margin long, oblique, gently curved. 
Posterior margin long, deeply sigmoid. Contour very convex across the line from 
the umbo to the postero-inferior region, in front of which it arches gently to the 
margin, and behind which it sinks with a sigmoid curve to the hind wing. Surface 
covered with rather numerous, concentric, irregular undulations, which appear to 
have probably been covered by finer strire. 

Size.-Height about 14 mm., length about 16 mm., depth of valve about 5 mm. 
Localities.-One specimen is in the Woodwardian Museum from Barnstaple; 

and another in Mr. Hamling's Collection from near the Old Kiln at Croyde Bay . 
.Remarlcs.-These specimens are very imperfect, the first being a cast and 

defective in front, and the second being compressed in front, and affected by lines of 
pressure which have obscured the ornament. It appears, however, that they 
certainly belong to the genus Leioptm·ia; that, though differing considerably in 
BOUle particulars, they probably belong to the same species; and that they are so 
very similar to L. Conradi, Hall, as probably to be identical with it. If so, the 
English shells probably belong to a dwarfed variety of that species. 

Affinities.-Leiopteria Delcayi, Hall,S is less transverse, and has a much broader 
wmg. 

1 1839,:Sowerby, in Murchison's 'Sil. Syst.,' p. 609, pl. v, fig. 9. 
2 1826, Risinger,' Act. Holm.,' pl. vii, fig. 9; and' Petr. Suec.,' p. 57, pl. xvii, fig. 12. 
3 1884, Hall, 'Pal. N. Y.,' vol. v, pt. 1, p. 164, pl. xx, figs. 16-18; and pl. lxxxviii, figs. 5-10. 
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Avicula Bodana, F. A. Romer/ appears to be more transverse, with a longer 
hinge-line, larger wings, and a straighter posterior margin. 

Avicula Gervillei, <Ehlert,2 is a shorter, deeper, and less oblique shell, with a 
broader and less defined posterior region. 

Avimtla serviens, Barrande, seems very closely to resemble it ; but its hind wing 
seems generally rather shorter, and its surface sometimes retains fine rays; and 
it is therefore probable that it is distinct. 

2. LEIOPTERIA? MURATA, n. sp. Plate XIV, fig. 8. 

Description.-Right valve moderately small, flattish, transverse, oblique. Umbo 
apparently rather acute, elevated. Anterior side rather broad. Antero­
inferior cor~er rather produced, broadly convex. Inferior margin wide, 
gently and evenly convex. Postero-inferior corner produced, convex. :Front 
wing small, flat. Hind wing apparently large, broad, flat. Contour slightly 
convex vertically, almost flat on the back horizontally. Surface covered by 
regular, parallel, very distant, elevated ridges, which seem to incline backwards 
from the margins, to be truncated by a narrow groove on their summits, and 
to be separated by very wide and shallow smooth interspaces. 

Size.-About 25 mm. high, 33 mm. long. 
Locality.-A specimen of the right valve from Barnstaple is in the ·woodwardian 

Museum; and one, which seems to be the mould of a corresponding left valve, is 
in my Collection from Upcott Arch Quarry. 

Rema1·lcs.-These fossils evidently appear to belong to a distinct species, but 
they are unfortunately too imperfect to give a satisfactory conception of it. It 
bears a curiously strong superficial resemblance to Otenodonta lirata, so strong 
that both specimens were at first mistaken for that shell. 'l'he likeness is, of 
course, entirely deceptive. It is evidently a Leiopteria, though both in shape and 
in ornament it differs distinctly from kindred forms. 

4. Genus-PTYCHOPTElUA, Hall, 1883. 

It" differs from Actinopteria in the nasute anterior extremity, and large, straight 
wing, marked by a strong longitudinal fold. Hinge-line narrow, linear; furnished 
with one or two linear, oblique, cardinal and lateral teeth. Surface with fine rays." 

1 1860, F . .A. Romer, 'Beitr. Harzgeb.,' pt. 4, p. 162, pl. xxv, fig. 9. 
2 1881, <Ehlert, ' :M:em. Soc. Geol. Fr.,' ser. 3, vol. ii, p. 22, pl. iii, figs. 5, 5 a. 
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Hall thus defines his genus, giving P. Salamanca, Hall, as an example. It 
accurately covers the English species. 

1. PTYCHOPTERIA D.urNONIENSIS, SoweTby, sp. Plate XIII, fig. 14; and Plate XIV, 
figs. 9-13. 

18!0. A VICULA DAMNONIENsrs, Sower by. Geol. Trans., ser. 2, vol. v, pt. 3, pl. liii, 
fig. 22. 

1841. 
1S41. 

? 1884. 

? 1884. 

? 1884. 
1893. 

Phillips. Pat Foss., p. 51, pl. xxiii, figs. 90-92. 
CANCELLATA, Phillips. Ibid., p. 49, pl. xxii, fig. 84. 

PTERINEA, cf. DAMNONIENSIS, Clarke. Neues Jahrb. f. Min., Beil.-Band 3, 
p. 372. 

PTYCHOPTERIA SALAMANCA, Hall. Pal. N. Y., vol. v, pt. 1, p. 131, pl. xxiii, 
figs. 17-20. 

SAo, Hall. Ibid., p. 132, pl. xxiii, figs. 16, 23. 
A ncuLA DAMNONIENBIS, Collins. Trans. Roy. Geol. Soc. Cornwall, vol. xi, 

p. 35. 

Desc1·iption.-Shell rather large, convex, inequivalve, subtrigonal, generally 
very transverse. Hinge nearly as long as shell, straight. Umbo broad, proximate, 
situated very anteriorly, curving forward, low in the right valve, prominent and 
overhanging the hinge in the left valve. Anterior wing small, narrow, sub­
triangular, with an obliquely convex margin below, apparently meeting the hinge­
margin at an acute angle. Inferior margin very long, oblique, and slightly 
convex. Postero-inferior corner much produced and very convex. Posterior 
margin oblique, straight. Hind wing long, triangular, rather broad, convex along 
its centre, and separated from the body by a strong linear concavity. Surface 
covered by very numerous, minute, equal, close, rounded ribs, crossed by a few 
strong growth-ridges, and by very numerous fine, close, rounded threads. Left 
valve more convex than the right. 

Size.-Three specimens measure 23 mm. high by 40 mm. long, and 13 mm. 
deep; 14 mm. high by 18 mm. long, and 5 mm. deep; 32 mm. high by 40 mm. 
long, and 13 mm. deep. A specimen from West Angle is 47 mm. long. 

Localities.-In the Barnstaple Athenreum are six specimens from Sloly, five 
from Marwood, one from Kingdon's, Shirwell, and two from Top Orchard. In 
the Museum of Practical Geology are eighteen from Marwood, one from Baggy, 
and eight from West Angle Bay, Pembrokeshire; in the Woodwardian Museum, 
Sowerby's type from Marwood, and six from Barnstaple; in my Collection one 
from Pouch Bridge. It crowds the surface of a bed just above the Rh. laticosta 
bed at Baggy. 
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Rema1·lcs.-Avicnla Dmnnoniensis, Sow., as obtained from Marwood, varies so 
very much in shape, that it was divided by Phillips into three varieties ; it appears 
probable, however, that this is in a large degree due to the squeezing of the beds 
and the decayed state of the specimens, in which the ornament is more or less 
destroyed. Still it is probable that the species did really vary considerably. 

The shells from the Pilton beds were separated as A. cancellata by Phillips, but 
there seems no good reason for this. They are perhaps smaller, more compact in 
shape, and very regularly ornamented, but these points are probably due to 
individual accident or to preservation. Sowerby's type seems to agree with a fine 
specimen from West Angle Bay, which shows from different parts of its surface 
that, though the hind wing may in some states of preservation seem without 
radiations, it really possessed them; but the absence of radiations on the wing is 
the only character which Phillips mentions as definitely distinguishing Sowerby's 
species from his own; while another character (the contour of the hind wing) 
which Phillips mentioned in A. cancellata is equally seen in many Marwood 
specimens of A. Damnoniensis. Probably if the latter specimens were in good 
preservation the supposed differences would disappear. 

It appears probable that Pt. Salamanca, Hall, is also identical. In the defective 
state of our specimens it is difficult to be sure of exact details of shape, but any dis· 
crepancies that may be observable are such as might easily be accounted for by 
incidental causes. Moreover the differences between Pt. Salama-nca, Hall, and 
Pt. Sao, Hall, seem so slight that they can hardly be more than varietal in 
a group of shells which we know from other species to be subject to much 
individual variation. 

Affinities.-From the South Devon species of Actinopteria, as well as from Actino­
pte?·'ia intm·media, <Ehlert/ sp., it is distinguished by the shape of its wing and the 
fineness of its ornament. 

5. Genus-AviOULOPECTEN, M'Ooy, 1852. 

I. AvwuLOPECTEN TRANSVERsus, Sowe1·by, sp. Plate XVI, figs. 1-4. 

1840. PECTEN TRANSVERSUs, Sowerby. Geol. Trans., ser. 2, vol. v, pt. 3, pl. liii, 
fig. 3. 

1841. Phillips. Pal. :Foss., p. 46, pl. xxi. fig. 77. 
1844. M'Ooy. Syn. Carb. Foss. Ireland, p. 101. 
1855. AVICULOPECTEN TRANSVERSUS, M'Ooy. Brit. Pal. Foss., p. 393. 
1893. Collins. Trans. Roy. Geol. Soc. Cornwall. 

vol. xi, p. 36. 

l 1881, <Ehlert, • Mem. Soc. Geol. Fr.,' ser. 3, vol. ii, p. 21, pl. iii, figs. 1-1 c. 
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Desc1'iption.-Right valve large, probably nearly circular, fl.attish, with small, 
nearly equal, and well-defined wings. Umbo nearly central, acute, depressed, proxi­
mate, not elevated above the hinge-line. Front wing fiat, narrow, with an oblique 
convex margin, meeting the hinge-line at right angles, and defined below by a 
deep, oblique sinus. Posterior wing narrow, triangular, with a concave margin, 
meeting the hinge-line at right angles, and defined below by a less definite sinus. 
Anterior margin deeply notched under the wing, produced centrally, and broadly 
and evenly convex. Inferior and posterior margins convex. Surface of back 
ornamented by numerous sharp, triangular rays (divided by deep linear furrows) 
which are simple near the umbo, but, as they recede from it, develop a smaller 
similar ray on each side, so that near the margins they form groups of three 
triangular ridges, of which the central is_ the highest; the whole surface being 
crossed by numerous regular, fine, sharp, distant threads or strire. Surface of 
front wing with four or five strong, rounded ridges, divided by similar furrows, 
crossed by numerous fine, rounded strire. Surface of hind wing with more 
numerous and indistinct rays, crossed by rather more iiTegular strire. 

Left valve very similar, but probably rather deeper, and with a larger, broader, 
and less defined hind wing. 

Size.-Phillips's figured specimen is 51 mm. long, but is vertically compressed. 
Other specimens are still larger, but I have been unable to find any that give the 
true dimensions, all the specimens having suffered distortion. 

Localities.-In the Museum of Practical Geology is Phillips's figured specimen 
from Brushford, and a second from Braunton. In the Barnstaple Athenreum are 
two fine specimens from Goodleigh and Pilland, and a poor one from Top Orchard; 
in the Porter Collection are two specimens from Pilton ; and in the W oodwardian 
Museum are five specimens from Barnstaple and one from South Petherwyn. 

Rema1·lcs.-Though always distorted, several of the specimens are very fine, 
and enable us to learn a good deal of the character of the shell. 

Phillips, though adopting Sowerby's name, remarks that he has very little 
doubt that it is the same shell as Pte1·inea mdiata, Goldfuss.1 M'Coy, however, 
points out that it is distinct from that species. It is distinguished by its radiated 
wings, and its more numerous and finer ribs of nearly equal size, grouped with 
remarkable regularity in a different way from those of the German form, which, 
moreover, has wider interspaces. 

I 1834-40, Goldfuss, 'Petref. Germ.,' vol. ii, p. 135, pl. cxix, figs. 7 a, b; and P 1891, Frech, 
'Abhandl. Geol. Specialk. Preuss.,' Band ix, pt. 3, p. 19, pl. i, fig. 2. 



A VICULOPEC'l1EN. 129 

2. AvrouLOPECTEN NEXILIS, Sowe1'by, sp. Plate XVI, figs. 5, 6, and Plate XVII, 
figs. 2, 3. 

1840. PECTEN NEXILIS, Sowerby. Geol. Trans., eer. 2, vol. v, pt. 3, pl. !iii, 
figs. 1, 2. 

1891. AviCULOl'ECTEN AQUISGR.A.NENsrs, Frech. Abhandl. Geol. Specialk. Preuss., 
Band ix, pt. 3, p. 19, pl. i, figs. 1-1 b. 

Description.-Shell small, rather flat (the right valve being apparently almost 
flat and the left gently convex), subcircular, probably very slightly oblique, nearly 
equilateral. Wings small, flat, triangular, broad, nearly equal, bounded by 
sigmoid margins, defined (especially the anterior wing) by strong straight sulci, 
which reach the margins. Lateral margins, deeply concave under the wings, and 
then becoming deeply convex in the lower parts, the posterior corner being slightly 
more produced. Inferior margin nearly semicircular. Hinge-line straight, rather 
more than half the length of the shell. Umbo of the right valve small, sharp, 
central, proximate to the hinge-margin; umbo of the left valve rather larger, 
deeper and more rounded. Contour of back slightly convex, deepest near the 
umbo, spreading out flatly to the margins. Surface covered with about fifty 
fine, sharp, minute, elevated, distant, alternating ribs, about half of which have 
divaricated from the centre; the whole crossed by equally numerous but still finer 
and smaller parallel concentric threads, which extend also over the wmgs. 
Wings with about seven radiating rays similar to those on the body of the 
valves. 

Size.-16 mm. long, 17 mm. high, and 4 mm. deep (left valve). 
Localities.-In the Museum of the Geological Society is Sowerby's- type from 

Barnstaple ; in the Barnstaple Athenreum, two specimens from Top Orchard and 
one from Braunton; in Miss Partridge's Collection, one from Upcott Arch Quarry; 
and in my Collection, several specimens from the Ostracod-bed close to the Laticosta 
bed at Baggy. 

Remarlcs.-For a long time I was only acquainted with very imperfect 
specimens of this shell ; but recently I have found it occurring in abundance 
in the lower beds of Croyde Bay. There is no doubt of the identity of these 
fossils with the species as described by Sower by. 

Aviculopecten aquisgranensis, Frech, appears exactly identical in every respect. 
Affinities.-It is distinguished from A. Hallii by its very much finer and more 

numerous ribs. 
R 
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Pecten subradiattts, F. A. Romer/ from the Culm, which is very similar in 
shape, is described as having numerous finer lines between the major rays. 

Avicula Posidonis, F. A. Romer,2 is more transverse and squarish, with 
comparatively larger wings and finer rays, but in other respects is similar. If his 
specimen had been subject to considerable transverse contortion it might perhaps 
have approximated our species; but Romer seems to imply that its figure 
represents its true shape, while specimens show that Sowerby's figure is not much 
contorted. 

Pecten polytrichus, Phillips,3 as given by Romer' and by Frech,S differs in 
having smaller wings and umbo, broader sides, and a decidedly more rounded 
form, as well as a few of the rays somewhat greater than the rest. Phillips's own 
species is still farther removed; it differs from the shell which these German 
authors have identified with it by the very much greater inequality of its major 
and minor ribs, and is akin to, if not identical with, the species named Avicula 
Ibergensis by F. A. Romer.6 

P. Helmerseni, Semenow et Moller/ is similar, but has only transverse 
striations on its wings. 

Orenipecten Winchelli, Meek,8 may be compared with it, though probably not 
congeneriC. 

Pecten oceani, Goldfuss,9 has much coarser ribs. 

3. AviCITLOPECTEN GRANULosus, Phillips, sp. Plate XIII, fig. 15. 

1841. PECTEN GRANULOsus, Phillips. Pal. Foss., p. 46, pl. xxi, figs. 75 a, b. 

Description.-Shell small, obliquely ovate, as broad as long. Umbo small, 
oblique, acute, situated nearly at the anterior third of the length. Hinge­
margin straight, about half the length of the shell. Wings small, tri­
angular, broad, flat, very sharply defined, and with gently sigmoid margins; 
the hind wing being rather larger and longer than the front. Other margins oval, 
the greatest convexity being in the postero-inferior region. Surface microscopically 

1 1852, F. A. Romer, 'Beitr. Harzgeb.,' pt. 2, p. 91, pl. xiii, fig. 19. 
2 1855, F. A. Romer, ibid., pt. 3, p. 11, pl. iii, fig. 4. 
3 1841, Phillips, ' Pal. Foss.,' p. 46, pl. xxi, fig. 76. 
4 1860, F. A. Romer, • Beitr. Harzgeb.,' pt. 4, p. 161, pl. xxv, fig. 5. 
6 1891, Frech, 'Abhandl. Geol. Specialk. Preuss.,' Band ix, pt. 3, p. 16, pl. i, figs. 9-9 b. 
6 1855, F. A. Romer, 'Beitr. Harzgeb.,' pt. 3, p. 35, pl. vii, fig. 3. 
7 1863, Semenow and Moller, ' Melange Phys. et Chim.,' vol. v, p. 679, pl. iv, figs. 14 a, b. 
8 1875, Meek, 'PaL" Ohio,' vol. ii, p. 296, pl. xv, figs. 50, 56; and 1884, Hall, 'Pal. N. Y.,' 

vol. v, pt. 1, p. 89, pl. ix, fig. I, 2, 4, 25-30. 
9 1834-40, Goldfuss, 'Petref. Germ.,' vol. ii, p. 42, pl. lxxxviii, fig. 10. 
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crenulated by very numerous sharp radiating and concentric lines, which together 
cover it with a multitude of minute squares ; surface o£ front wing similar but 
slightly coarser; that o£ hind wing much coarser, and with the transverse lines 
dominant. Contour of left valve gently convex. 

Size of Right Valve.-Length 14 mm., height 14 mm. 
Localities.-There are two specimens from Pilton in the Porter Collection, and 

one from Landlake in the Museum o£ Practical Geology. 
Renwrks.-The two specimens from Pilton closely agree with Phillips's figure 

o£ the opposite (?) valve, and are evidently identical though they do not preserve 
any signs of the ornament except on the hind wing. The ornament on the 
Landlake specimen is exactly like that in Phillips's figure, except that it is still 
more minute. That specimen is rather more oblique and transverse, but it is quite 
possible that (as it is a mould) it might have been the original of his figure in spite 
of its appearing to represent the opposite valve. It is flatter than the Pilton 
speCimens. 

Affinities.-Pecten linteat1ts, Goldfuss,1 is very similarly ornamented, but 
appears to be longer and more direct, and to have more rounded rays and con­
siderably larger wings. 

Aviculopecten pelmensis, Frech,2 more nearly approaches it in shape, but bears 
much £ewer and coarser radiations. 

6. Genus-AcTINOPTERIA, Hall, 1883. 

1. AcTINOPTERIA Rums, Phillips, sp. Plate XV, fig. 14. 

1841. AvrcuLA RUDIS, Phillips. Pal. Foss., p. 50, pl. xxii, figs. 85 a, b. 
P 1892. AcTINOI'TERI.A. RUDIS, Whidborne. Dev. Faun., vol. ii, p. 73, pl. viii, 

figs. 4, 6, 6 a. 

Description.-Le£t valve very high, slightly oblique, ovoid. Umbo prominent, 
extending above the hinge-line, situate anteriorly. Hinge-line short. Hind wing 
short, triangular, very broad, and clearly defined. Posterior margin forming a 
slightly obtuse angle with the hinge-margin, straight on the wing, and convex 
below it. Contour o£ back convex. Surface with numerous fine, sharp, distant 
rays, and a few indistinct undulations o£ growth. "Lower valve: general figure 
elongate, with a square, short hinge-line and prominent beak near the anterior 
end; surface covered with flexuous and irregular lines of growth" (Phillips). 

Size.-A left valve measures about 15 mm. high. 

1 1834-40, Goldfuss, ' Petref. Germ.,' vol. ii, p. 78, pl. cxiv, fig. 9 ; and 1891, Frech, 'Abhandl. 
Geol. Specialk. Preuss.,' Band ix, pt. 3, p. 17, pl. ii, figs. 3-5. 

2 1891, Frech, 1 Abhandl. Geol. Specialk. Preuss.,' Band ix, pt. 3, p. 15, pl. i, figs. 7-7 b. 
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Localities.-A specimen from Barnstaple and two from south-west of Sloly in 
the Woodwardian Museum, and two very indistinct shells from Sloly in the 
Barnstaple Athenreum, appear to belong to this species. 

Remarks.-U nder this heading Phillips has figured two very indistinct valves 
from Pilton and Bradiford, viz. a left valve which closely resembles our specimens, 
and a right valve showing the concentric lines described by him. 

Our fossils are all too indistinct to throw further light upon the species, or to 
enable us to be certain whether the Lummaton form is identical. While most of the 
specimens seem to have a rather large and rayed hind wing, in the specimen here 
figured it seems short and smooth. Though this certainly throws a little doubt 
on its identity, I am inclined to regard it as immaterial. The smoothness, at all 
events, seems simply due to accidental obliteration of ornament. 

Affinities.-A. Jugleri, F. A. Romer/ approaches it most nearly, but is more 
oblique, and, judging from the figures of it given by various authors, differs in 
other particulars. 

7. Genu,s o1· Sub-genus-PTERINOPEOTEN, Hall, 1883. 

1. PTERINOPECTEN POLYTRICHus, Phillips, sp. Plate XV, fig. 1. 

1841. PECTEN POLYTRICHUS, Phillips. Pal. Foss., p. 46, pl. xxi, fig. 76. 
1855. A VICULA IBERGENSIS, F . .A.. Romer. Beitr. Harzgeb., pt. 3, p. 35, pl. vii, 

fig. 3. 
1884. PTERINEA IBERGENSIS, 0/arke. Neues Jahrb. f. Min_., Beil.-Band iii, 

p. 370. 
1891. A VICULA lBERGENns, Frech. Abhandl. Geol. Specialk. Preuss., Band ix, 

pt. 3, p. 44, pl. iii, fig. 3. 

Description.-Left valve very large, nearly flat, rather oblique, higher than 
long. Umbo probably very small, low, and situate at or about the anterior fourth 
of the length of the value. Hinge-line straight, nearly equal to the length. 
Margins unknown, but probably the inferior short, slightly oblique, and convex, 
the postero-inferior slightly produced and broadly convex, and the posterior nearly 
direct and gently sigmoid. Hind wing large, flat, broad, triangular, undefined, 
and with a nearly perpendicular margin. Contour of back gently convex near 
umbo, sloping out flatly to margins. Surface with about eight large, rounded, 
distant, radiating ribs, rapidly decreasing in size laterally, between each of which 
is an alternating series of seven very much smaller ribs, of which the fourth is the 

1 1843, F. A. Romer,' Verst. Harzgeb.,' p. 21, pl. vi, fig. 4. 
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largest and the second and sixth next in size ; the whole crossed by seven or 
eight very low and indistinct undulations, and by very numerous fine concentric 
strire. Surface of hind wing with about twenty small, equal, alternating 
ribs only. 

Size of an imperfect valve.-Length 60 mm., height 80 mm., depth 8 mm. 
Locality.-One imperfect mould from Croyde Bay is in the Museum of 

Practical Geology. 
Remarlcs.-The figure of this fossil is given from a wax cast taken from the 

mould. It is very different in size, shape, and ornament from any of the 
accompanying fossils, but owing to its own imperfection, and to the unsatisfactory 
description of the forms with which it may be compared, there is considerable 
difficulty in deciding its species. 

Phillips's figure of Pecten polyt1·ichus is similarly ornamented. It appears 
smaller and rp.ore transverse, and its major ribs seem stronger behind than in front, 
but it bas every sign of being taken from a very much compressed and frag­
mentary specimen, and it is t.he right or opposite valve to ours. It may be 
observed that Phillips defines two varieties, one with alternating minor ribs from 
Brushford, and the other with equal minor ribs from Mudstone Bay. The latter 
may prove to be a distinct species, but my belief is that the former at all events 
is identical with ours, and that the differences visible are to be accounted for 
either by distortion or by his specimen being only the umbonal parts of a 
larger shell. 

Again, Avicula Ibe1·gensis, 1!,. A. Romer, appears from its figure to agree with 
our fossil in shape and character, chiefly differing in being much smaller and in 
having two major ribs on the hind wing. Frech, who refigures Romer's type, 
makes it even more like Phillips's specimen than ours. It seems probable that it is 
only a variety of the English fossil, the differences seen being simply due to age. 

Affinities.-The shell identified by Romer 1 and by Frech 9 with P. polyt1·ichus 
is totally different from Phillips's speCies, and may be easily distinguished both 
by its ornamentation and by its very much smaller wings. 

Avicula dillensis, Frech,S bas a different and much simpler style of ornament 
on the left valve; though the right valve is more similar, differing, however, in 
having more numerous rays and much fewer concentric threads. 

A. pectirwides, Sowerby,4 approaches it in size and shape, but has many more 
major ribs, and its ornament is, as is shown by M'Coy ,G of an entirely different 
nature. 

1 1860, F. A. Romer, 'Beitr. Harzgeb.,' pt. 4, p. 161, pl. :x:xv, fig. 5. 
2 1891, Frech, 'Abhandl. Geol. Specialk. Preuss.,' Band ix, pt. 3, p. 16, pl. i, figs. 9-9 b. 
3 Ibid, p. 39, fig. 2, pl. iii, fig. 9, and pl. xiv, fig. 17. 
' 1840, Sowerby, 'Geol. Tran!l.,' ser. 2, vol. v, pt. 3, pl. liv, fig. 2. 
G 1855, M'Coy, 'Brit. Pal. Foss.,' p. 393. 
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MyaUnodonta Nonnaniana, d'Orbigny, sp./ as given by <Ehlert,2 differs 
specifically in the absence of major ribs, as well as generically in the absence of an 
anterior wing. 

A viculopecten transve1·sns is easily distinguished by its obliquity being less, 
and by its ribs being piled up in groups. 

2. PTERINOPECTEN? HALLII, n. sp. Plate XV, figs. 2-6. 

? 1887. A VICULOPECTEN, cf. EXACUTUS, Tschernyschew. Mem. Com. Geol., vol. iii, 
pt. 3, p. 45, pl. vii, fig. 7. 

Description.-Left valve small, convex; subcircular, not oblique. Umbo large, 
rounded, rather prominent, subcentral, subacute, proximate, and slightly elevated 
above the hinge-line. Anterior wing rather large, broad, triangular, slightly 
convex, sharply defined, with a convex margin meeting the hinge-line at about 
100°. Posterior wing large, broad, triangular, undefined, with a concave margin 
meeting the hinge-line at an acute angle of about 60°. Hinge-line straight, nearly 
or fully equal to the length of the shell. Contour of back highly and evenly convex, 
perpendicular by the anterior, and rather steep by the posterior wing. Anterior 
margin long, convex round the wing, sharply concave at its base, and then broadly 
convex round the lower part. Inferior margin roundly and evenly convex. 
Posterior margin broad, sigmoid, nearly vertical. Surface of back covered (1) 
except on the extreme posterior part, with twenty-five to forty prominent, elevated, 
rounded, alternating, radiating ribs, becoming smaller rearward, and diminishing 
in number as they approach the umbo, and (2) on the extreme posterior part by a 
number of microscopic rays ; the whole crossed by twenty or thirty minute, sharp, 
regular, parallel, very distant threads. Surface of wings with five or six fine, 
distant radiations, and with rather coarser and closer transverse strire. 

Size of left valve.-Length 15 mm., height 15 mm., depth 5 mm. 
Localitt:es.-In the Barnstaple Athenreum are four specimens from Top Orchard, 

one from Meer Top, and one from Roborough. In the Porter Collection is one 
from Pilton. 

Remarlcs.-These specimens, though fairly preserved, are all more or less 
defective, especially about the wings, and all appear to be left valves. There is not, 
therefore, material fully to describe the shell, and it is of course possible that right 
valves described under another head really belong to it, though I do not at 
present know of any which there is any reason to match with it. 

1 1849, d'Orbigny, 'Prodrome,' vol. i, p. 87. 
2 1882, (Ehlert, 'Mem. Soc. Geol. Fr.,' ser. 3, vol. ii, p. 30, pl. v, figs. 1-1 e. 
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It appears referable to the genus Pterinopecten. The front wing is very 
definite, and the adjacent front boundary of the back is long, straight, and deep; 
the hind wing is more diffuse and broad. The transverse threads are so delicate 
that they are only occasionally visible or preserved. The ribs are rather irregular, 
a few being larger than the rest ; toward the rear they become smaller and more 
even, and then, as a rule, suddenly cease, the last rib reaching the margin above the 
postero-inferior corner. The space behind this seems smooth, but is really 
covered with microscopic rays, and upon it the transverse threads become very 
prominent. 

Affinities.-From Pecten alternatus, Phillips/ it differs by its smaller and more 
numerous ribs, and by its sharp transverse threads. The latter character may, 
however, perhaps only be due to a better state of preservation; and the former is 
weakened by the fact that while our specimens have usually about thirty rays, in 
one case theY. are reduced to twenty. Phillips gives the number as about twelve 
and represents them as very much larger, closer, and rounder; so that there seems 
sufficient reason to regard his species as distinct. 

Aviculopecten (Pterinopecten) dauniensis, Frech, !I approximates it, but is more 
oblique, with a smaller umbo, larger wings, and decidedly fewer and coarser rays 
and concentric ridges. 

3. PTERINOPECTEN SCABRIRADIANS, n. sp. Plate XV, figs. 8, 9; and Plate XVII,. 
fig. 4. 

Desc1·ipf'ion.-Right valve small, flat. Umbo small, apparently central, not 
elevated above the hinge-line. Hinge-line probably as long as the shell. Front wing 
very long, deeply notched, and extremely narrow, with a long, very oblique, slightly 
sigmoid margin, and separated from the body by a straight, deep, oblique groove. 
Lower margins apparently C<?nvex. Hind wing undefined. Surface bearing 
rather numerous, close, strong, rounded, highly nodulated rays, which frequently 
divaricate, and are separated by linear furrows, sometimes perhaps crossed by 
undulations. Surface of front wing with two very strong nodulated rays near the 
hinge, and smooth below. 

? Left valve very convex, subcircular. Umbo acute, elevated above the hinge. 
Hind wing large, very broad, triangular, flat, bounded by a straight margin, and 
rather well defined by a line from the umbo to the margin. Lower margin 
apparently almost evenly convex. Surface covered by about twenty very distant, 
narrow, elevated, sharpish rays, crossed by and nodulated by still more distant, 
regular, parallel, concentric lines, enclosing with the rays flat oblong interspaces. 

1 1841, Phillips, ' Pal. Foss.,' p. 47, pl. xxi, fig. 78. 
2 1891, Frech, 'Abhandl. Geol. Specialk. Preuss.,' Band ix, pt. 3, p. 22, pl. i, £gs. 8-8 b. 
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Size.-Height 11 mm., length 12 mm. 
LocaliUes.-A small distorted right valve, from the lane between Wra.fton and 

Heanton, is in my Collection. A slab containing a similar right valve, together 
with a left valve which may belong to the same species, is in the Porter Collection 
from the neighbourhood of Pilton. 

Remarlts.-Whether these two valves, which are mrrerently ornamented, 
belong to the same species remains to be proved. It appears safest so to regard 
them, as they occur together on one block of stone, and each seems quite 
different from any other Pilton species. 

The first figured specimen of the {'ight valve is worn and defective; a specimen 
found since shows that the rays bear strong transverse tubercles on their summits. 
What indications there are of transverse lines tend to confirm the identity of the 
two valves. 

Affinities.-The left valve closely approximates Pte1·inopecten exfoliatus, Hall/ 
but appears to have a sharper and less oblique umbo; while the radiations on our 
right valve are not obsolescent. It is possible that better specimens might prove 
it identical with one, if not both of our valves. 

Pt. undosus, Hall,9 though different in ornament, has the front wing as deeply 
defined and notched as that of the present species. 

Some species of Aviculopecten given by Hall do not differ very greatly; in fact, 
Pterinopecten and Av1:culopecten so run into each other that it seems difficult to 
find a line of demarcation. 

Pecten req1tali,q, M'Coy ,8 has fewer rays and a smaller and more definite hind 
wing than is seen. in our left valve. 

Aviculopecten Neptuni, Goldfuss,4 sp., as given by Frech/ approaches our left 
valve in shape and general appearance, though not in size, ornament; or convexity; 
but it differs much from our right valves. 

4. PTERINOPECTEN AusTEN!, F. A. Romer, sp. Plate XV, figs. 10, 10 a, 11. 

1855. A VICULA. AusTEN!, F. A. Romer. Beitr. Harzgeb., pt. 3, p. 37, pl. vii, 
fig. 16. 

Descript·ion.-Left valve rather small, wider than long, flattish, slightly 
oblique, subcircular. Umbo rounded, prominent, proximate, situated somewhat 

1 1884, Hall, 'PaL N.Y.,' vol. v, pt. 1, p. 61, pl. i, figs. 16, 17; and pl. lxxxiii, figs. 6, 7. 
2 Ibid., p. 72, pl. ii, figs. 10-19; and pl. lxxxii, fig. 7. 
3 1844, M•Coy,' Syn. Carb. Foss. Ireland,' p. 89, pl. xv, fig. 13. 
4 1834-40, Goldfuss, • Petre£. Germ.,' vol. ii, p. 125, pl. cxvi, figs. 4 a, b. 
5 1891, Frech, 'Abhandl. Geol. Specialk. Preuss.,' vol. ix, pt. 3, p. 18, pl. ii, figs. 1, 2. 
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anteriorly, direct and extending slightly above the hinge-margin. Hinge-margin 
giving the greatest length of the shell, !:!traight behind the umbo, and at rather a 
lower level and slightly oblique in front of it. Anterior wing rather small, broad, 
triangular, flat, defined by a depression running obliquely forward from the apex, 
and marked by two or three linear rays, and by eight or nine sharp, distant, 
regular, transverse ridges. Hind wing large, flat, broad, undefined. Anterior 
margin nearly straight and perpendicular above, and becoming obliquely rounded 
in the lower part, the curve continuing along the inferior margin, and the postero­
inferior corner being roundly convex. Posterior margin perpendicular and 
slightly concave. Surface covered with about eighteen strong, steep, acute, 
triangular, elevated, very distant ribs, becoming stronger and more distant 
gradually from the rear forwards, and separated by broad, gently convex 
intervals; the whole crossed by thirteen or fourteen sharp, regular and regularly 
distant threads or subfoliaceous ridges, which are slightly concave between the 
rays. Rays produced into long marginal spines, so that the margin is, in the 
central parts at least, deeply scalloped. Lateral angles sharp and slightly acute. 

Size of Valve.-Height 22 mm., length 23 mm., depth about 4 mm. 
Localities.-There are four specimens of the left valve from Pilton in 

Mr. Porter's Collection, and one from Barnstaple in the Woodwardian Museum. 
Romer found a specimen in the " first quarry north of Pilton on the way to 
Marwood.'' 

Rema1·ks.-This species was long ago founded by F. A. Romer on a Devonshire 
fossil, but it appears to have escaped the notice of English geologists, as I can 
find no reference to it in either Morris's or Etheridge's Catalogue, or elsewhere. 
Not having seen Romer's type specimen, I had intended to quote it simply on his 
authority; but in Mr. Porter's Collection I at once recognised four examples of it, 
one of which is almost perfect, and agrees in every respect with Romer's figure 
and description. He remarks that the concentric ribs are strongest on the swollen 
intervals, while they become small and form no clear knots upon the rays. The 
species is far removed from any other English Devonian species, and from any 
foreign species described by Frech, Hall, &c. 

5. PTERINOPEOTEN MUNDus, n. sp. Plate XV, figs. 12, 12 a, 13, 13 a. 

Description.-Shell large, oblique, convex. Left valve more or less convex, 
very oblique. Anterior wing smaU, narrow. Umbo minute, not elevated above. 
the umbo. Hinge-line straight (in front of umbo), lined with three or four 
minute, parallel, transverse cartilage-furrows. Anterior margin short, convex, 

s 
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oblique. Inferior margin rather wide, convex, oblique. Postero-inferior margin 
widely rounded or semicircular. Posterior margin oblique, nearly straight. 
Surface covered with about twenty-three large, elevated, very rounded ribs, between 
which is a single similar series of much smaller ribs, separated by concave inter­
spaces equal to , the smaller ribs in width; the whole crossed by minute and 
indistinct close concentric strire. Contour (in old forms) probably very steep, 
becoming almost perpendicular in front. Right valve apparently very similar to 
the other valve, very convex, with a large expanded wing in front. 

Size.-A small left valve is 24 mm. high by 20 mm. long. A larger valve is 
about 38 mm. high by 32 mm. long, and 8 mm. deep. 

Locality.-There are two specimens in the Woodwardian Museum from 
Barnstaple, and another in the Museum of Practical Geology from Croyde. 

Rema1·lcs.-All these three specimens are defective, and, though they clearly 
show the general character of this handsome species, are difficult to interpret in 
detail, and therefore the above description must be regarded as in a measure 
tentative. 

The best speeimen is a small, fl.attish left valve in the W oodwardian. This 
shows the small anterior wing, above which is seen the straight hinge (about 
5 mm. wide), bearing three or four parallel ligamenta} furrows. Wit.h this 

fossil appears to agree the Croyde specimen, except that it is much more convex, 
and that the anterior side seems much more rounded, as though the anterior 
wing, which is gone, were much smaller. The other Woodwardian specimen is 
so distorted by pressure that it is impossible to make out its original contour; 
but its general shape and the large size of the ribs on the remaining wing (which 
is, however, evidently very much distorted) may possibly point t<? its being the 
opposite or right valve. 

A.ffinities.-It may be near Pecten alternatus, Phillips,1 from South Petherwyn, 
but that shell is said to be not oblique, and is smaller, and has fewer, more 
elevated, closer, and more definitely alternating major ribs, while there are no 
signs of t.he minor series. Whatever, therefore, may be the shell which Phillips's 
figure represents, there is at present no sufficient reason to identify it with the 
present species. 

Avicnla rudis, Phillips,2 widely differs in having a very much more finely 
radiated left valve and a concentrically marked right valve. 

1 1841, Phillips, • Pal. Foss.,' p. 47, pl. xxi, fig. 78. 
2 1841, ibid., p. 50, pl. xxii, figs. 85 a, b. 
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IV. Family-P.JWTINID.E, Flem-ing, 1828. 

1. Genus-CRENIPECTEN, Hall, 1883. 

189 

I have placed the following shell under the present genus because I think I 
can see faint indications of a crenulated hinge-line, which, however, the roughness 
of the matrix renders very doubtful. 

1. CRENIPECTEN? AURrrus, n. sp. Plate XV, fig. 7 ? and Plate XVI, figs. 15, 16. 

Desc'ript-ion.-Right valve small, flat, short, direct. Umbo small, central, 
direct, acute, flattened, proximate, and not extending above hinge-line. Hinge­
line very nearly equal to the greatest length, apparently pitted or dentated. 
Anterior wing very large, broad, an almost right-angled isosceles triangle in shape, 
bearing indications of rays, and separated from the body by a deep hollow groove 
or sinus. Anterior and posterior margins almost straight and direct superiorly, 
convex inferiorly. Inferior margin short and convex. Contour very flat. 
Surface of back bearing ten or twenty very low, rounded rays. 

Left valve rather more convex. Umbo small, extending slightly above the 
hinge-line. Anterior wing short, triangular, very broad, bearing a few rays, 
having a convex margin, and separated from the body by a deep straight groove. 
Surface (except the wing) covered by low, rounded, distant, irregular ribs, which 
do not all reach the umbo, and are separated by wider, shallow, concave inter­
spaces. 

Size.-Length 8 mm., height 10 mm. 
Localities.-In the Barnstaple Athenreum are two specimens of the right valve 

from Top Orchard, and one of the left valve from Bradiford, and in the Porter 
Collection one left valve from Pilton, and another, which is doubtful, from Smoking 
House Lane. 

Remarks.-This shell appears to be distinct, and probably rather far removed 
from the other species occurring in these beds. Owing, however, to the very poor 
state of preservation of the specimens its description is very difficult; and it has 
proved impossible to figure it in a satisfactory manner, the critical points being 
much obscured by the matrix, or by fracture of the shell. 

The specimen from Bradiford, though indistinct, appears undoubtedly to be a 
left valve; and therefore it appears that we can identify the full shell, and may 
regard it as distinct from any other species which is known by only one of the 
valves. 
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2. Gemts-PLEURONECTITES, Schlotheim, 1820. 

(S'I'REBLOPTERTA, M'Coy, 1851.) 

Shell subequivalve, oval or subcircular; anterior side obliquely produced in 
front; hind wing large, confluent, with a right or obtuse terminal angle ; front 
wings short, in the left valve defined by an oblique groove, and in the right indented 
by a byssal notch ; surface smooth or finely radiated ; muscular scar faint and above 
the centre; hinge with a narrow oblique tooth in front of the umbo ; ligamenta! 
groove simple and narrow. 

The above description is condensed from De Koninck's definition of Streblopteria,1 

which is a genus with the Carboniferous Meleag1·ina lrevigata, M'Coy,2 for its type. 
Frech 3 points out that it is synonymous with Pleuronectites; and Pl. lrevigata, 
Schlotheim,4 of the Trias, which is the type of that genus, though differing 
specifically, is evidently congeneric with M'Coy's species. 

1. PLEURONECTI1'ES PIL'l'ONENSis, n. sp. Plate XVI, figs. 7-9, 10 ?, 11 ? 

DescTiption.-Right valve small, subovoid, broad, gently convex, more or less 
oblique. Umbo small, acute, direct, rather flattened, hardly extending above the 
hinge, and situated rather behind the middle. Hinge-line more than half the 
length of shell. Anterior wing long, narrow, convex, ovate, marked by four or 
five coarse low rays and some cross strire ; defined by a deep narrow groove, and 
bounded by a semicircular margin. Posterior wing short, flat, obtusely triangular, 
defined by a linear oblique groove. Anterior margin semicircular at the wing, 
then with a deep, narrow, angular notch, and then spreading out in a broad, bluntly 
subangu]ar curve, which becomes subcircular below. Inferior margin narrow, 
convex. Posterior margin neatly convex. Contour of back gently convex, 
spreading out flatly to the margins. Surface apparently smooth (or only micro­
scopically marked). Muscle-scar very large, central, situated in the upper half 
of the shell. 

? Left valve ovoid, more or less broad and oblique, rather convex. Umbo oblique, 
acute, reaching slightly above hinge. Anterior wing small, flat, short, equilaterally 
triangular, and marked with a few radiating and transverse lineations. Posterior 
wing apparently small, short, flat, and very broad, more or less distinctly defined, 

1 1885, de Koninck, 'Ann. Mus. Roy. H. N. Belg.,' vol. xi, p. 202. 
2 1844, M'Coy, 'Syn. Carb. Foss. Ireland,' p. 80, pl. xii, fig. 5. 
:l 1891, Frech, 'Abhandl. Geol. Specialk .. Preuss.,' Band ix, pt. 3, p. 12. 
4 1820, Schlotbeim, • Petre(.,' vol. i, p. 217; and 1850-56, Bronn, 'Letbma,' ed. 3, p. 161, pl. xi, 

fig. 11. 
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and with its margin confluent with the margin of the body. Margins generally 
convex, gently concave below the anterior wing. Contour of back gently convex. 

Size.-A right valve is 15 mm. long, 16 mm. high, and 3 mm. deep. 
LocaWies.-In the Barnstaple Athenreum are one left and one right valve from 

Top Orchard, and left valves from Bradiford, Raleigh, and Kingdon's, Shirwell. 
In the Porter Collection are three or perhaps four right valves and two left valves 
from Pilton, and two left valves from Roborough. In my Collection is one doubt­
ful right valve from Wrafton Lane. 

Remarlcs.-These specimens are for the most part in a poor state of preserva­
tion, and their surface is decayed or gone. They are extremely puzzling from the 
variety of shapes which they assume, owing probably to the tenuity of the shell. 
The right valves are, however, easily recognisable by their peculiar convex, 
radiated, pear-shaped anterior wing. Hence we can identify shells which are 
inversely ob,lique with others which are, apparently through squeezing, almost 
direct. The left valves are sometimes direct, but generally oblique in the opposite 
direction. It has seemed to me, however, after a careful examination, that this 
change of shape may be not improbably due to contortion, and therefore I have 
ventured to place them with these right valves, which otherwise correspond, 
though I fully realise that the discovery of better preserved specimens may prove 
them distinct. The figured right valves from Mr. Porter's Collection (Pl. XVI, 
figs. 7 and S) should be regarded as the types of the species; that in the Barn­
staple Museum would have to be separated if further discoveries were to prove 
that it is not distorted; while the only left valve that can be certainly referred to 
it is a very poor specimen of Mr. Porter's, the other left valves being only placed 
here provisionally until better specimens prove whether they are identical or not. 

A.tfinitie:-;.-Pecten consimilis, 1\i'Coy/ seems closely related, and has a similarly 
ornamented ear, but it differs in having its umbo larger and more central, and in 
being less oblique ann very much smaller in size 

Pecten perobliq1tu8, F. A. Romer,2 seems more oblique and more produced in 
the postero-inferior part than our right valves, bears no rays on the ear, and 
has transverse strire on the other parts. 

Orenipecten obsoletus, Hall,S and 0. glaber, Hall/ approach in shape, but neither 
of them appears to have a radiated ear, and they are probably more equilateral. 

Streblopteria latemlis, de Koninck,5 comes very close, but does not appear to 
have a radiated ear, and appears more regularly ovoid in outline. 

Meleag1·ina lrevigata, M'Coy,6 seems decidedly more oblique and transverse. 

I 1844, M'Coy, 'Syn. Carb. Foss. Ireland,' p. 91, pl. xv, fig. 16. 
2 1850, :F. A. Romer, 'Beitr. Harzgeb.,' pt. i, p. 48, pl. viii, fig. 4. 
s 1884, Hall, 'Pal. N. Y.,' vol. v, pt. 1, p. 84, pl. ix, figs. 19, 21. 4 Ibid., p. 85, pl. ix, figs. 20, 22 ?. 
5 1885, de Koninck, 'Ann. Mus. Roy. H. N. Belg.,' vol. xi, p. 206, pl. xxxii, fig. 16. 
6 1S44, 1\l'Coy, 'Syn. Carb. Foss. Ireland,' p. 80, pl. xii, fig. 5. 
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2. PLEURONECTI'l'ES LEPIS, n. sp. Plate XVI, figs. 12, 13. 

Descript·ion.-Left valve small, fiat, circular, slightly transverse. Umbo low, 
fiat, direct, central, acute, small. Hinge-line apparently about half the length. 
Anterior wing 1:3mall, fiat, triangular, rather narrow, defined by a strong, long, 
rather concave wall from the umbo. Posterior wing very small, short, undefined. 
Anterior margin rather concave at the wing, then sloping obliquely forward, and 
becoming broadly convex round the body of the shell. Inferior margin wide, 
gently convex. Posterior margin deeply convex below, becoming nearly straight 
and oblique round the posterior wing. Contour of back nearly fiat, perpendicular 
and steep over the front wing. Surface marked by one or two strong growth­
lines, and apparently with very fine and regular concentric strioo. Right valve very 
similar to the left valve. 

Size.-Height 15 mm., length 18 mm., depth of one valve 2 mm. 
Localities.-Two, or perhaps three, specimens from Top Orchard are m the 

Barnstaple Athenooum ; and one from Pilton in the Porter Collection. 
Rernm·lcs.-It is not very certain whether this is a good species. The fiattish 

circular shape and general character appear to give a distinctive appearance; but 
in a deposit which has suffered so much from distortion it is exceedingly 
difficult to decide whether an apparent peculiarity of shape may not possibly be 
due to accident. It appears, however, that there is sufficient reason to assume 
that it is distinct. 

Atfinities.-It seems rather similar to A·v·iculopecten Schulz·i, Frech, 1 in shape and 
in the smoothness of the valves, but it differs by having a less defined and angu­
lated posterior wing. The wings in the German species, moreover, of which a 
right valve only is figured, are strongly radiated. 

Streblopteria pullus, de Koninck/ appears more equilateral, and has a more 
defined hind wing. 

3. PLEURONECTI'l'E:s HicKsii, n. sp. Plate XVI, figs. 14, 14 a. 

Desc1·iption.-Left valve very small, convex, subcircular, higher than long. 
U mho low, sharp, direct, incurved, and extending somewhat above the hinge-line. 
Hinge-line more than half the length of the shell. Anterior wing (probably 
short) broad, triangular, defined by a straight, steep, oblique line from the umbo. 

1 1891, Frech,' Abbandl. Geol. Specialk. Preuss.,' Band ix, pt. 3, p. 21, pl. i, fig. 10. 
2 1885, de Koninck, 'Ann. Mus. Roy. H. N. Belg.,' vol. xi, p. 208, pl. uxii, fig. 13. 
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Posterior wing apparently obtusely triangular, small. Lower margms probably 
strongly convex. Contour very gently convex, becoming perpendicular or even 
rather excavate above the lines which bound the wings. Surface microscopically 
marked by crowded, regular, elevated, distant concentric threads, and similar but 
less regular and distinct radiating lines, and with a few transverse strire on the 
front wing. 

Size.-The specimens are too defective for measurement. 
Localitie8.-A specimen from Bradford is in the Barnstaple Athenreum ; and a 

very doubtful one from Pilton in the Porter Collection. One from the lane 
between Wrafton and Heanton, and another from Upcott Arch Quarry, are in my 
Collection. 

Remarl.·s.-This is another little species, of the nature of which we have at 
present very imperfect information. There seems no doubt that it is quite distin­
guishable fr~m Pl. Piltonensi.~, but I am not so certain whether Pl. lepis may not 
prove to be a synonym of it. The fine concentric ornament is very characteristic, 
and appears to be difterent from that on the adjacent species. 

A_-ffinities.-The right valve of Pecten perobliqnus, F. A. Romer/ comes very 
near, but seems to differ in being shorter and much more oblique. 

Pleuronectites de1;onicu..r;, Frech,' is closely approximate, with an exactly similar 
ornament, but having a smaller and radiated front wing and a rounder umbo. 
Its front wing seems nearer an equilateral triangle in shape, and the front margin 
is consequently more indented. It also appears to be a more globose shell. 

3. Genus-PERNOPECTEN, Winchell, 1865. 

'fhis genus is regarded by Zittel as a section of Orenipecten. Hall 3 refers to it 
the Palreozoic (if not also the Jurassic) species of Entolium, Meek ; and shows that, 
if identical, it has a priority of a few months over the latter. 

Its hinge-line is described as straight, but in the type specimen as figured by 
Hall the wings protrude upward at least as much as in the shell described below. 

1. PERNOPECTEN INSPERATUS, n. sp. Plate XVII, fig. 5. 

Description.-Shell small, flat, nearly equilateral, subcircular; umbo flat, low, 
slightly anterior, small, rounded. Wings subequal, protruding to a moderate height 

1 1850, F. A. Romer, 'Beitr. Harzgeb.,' pt. i, p. 48, pl. viii, fig. 4. 
2 1891, Frech, 'Abhandl. Geol. Specialk. Preus1.1.,' Band ix, pt. 3, p. 13, pl. xvii, figs. 8, 8 A. 

3 1885, Hall, 'Pal. N. Y.,' vol. v, pt. 1, sect. ii, p. !vii, woodcuts 1-3. 
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above each side of umbo, subtriangular. Hinge-margin less than half the length 
of the shell, with two deep internal ridges extending obliquely downwards three 
quarters of its length. Margins subcircular. Contour flat, the umbonal area 
being defined in front by a slightly curved line, and behind by a strong straight 
depression, extending to the centre of the posterior margin. Surface(?). 

Size.-Height 16 mm., length 16 mm. 
Locality.-One specimen from Top Orchard is in the Barnstaple Athenreum. 
Remarks.-The only specimen of this shell with which I am at present 

acquainted is so indistinct that I at first omitted it from the plates, but further 
examination convinced me that it has protruding wings in the style of Amussium, 
and is therefore generically distinct from the other specimens with which I 
supposed it associated. ·These wings are lower and rounder than is usual in the 
species that have been referred to the genus Entoli7tm, and its slightly inequilateral 
shape seems to distinguish it from most of the Belgian Carboniferous forms. 

I am not aware that any other species of the genus has hitherto been described 
from Devonian rocks. 

------------- ----

4. PROTHYRis,t sp. Plate XVII, fig. 6. 

De.sm·iption.-Shell moderate in size, ensiform, very elongate, its length being 
about three times its height. Anterior margin apparently rounded and notched. 
Inferior margin very long and straight, and nearly parallel to the upper margin, 
the shell being slightly higher in front than behind. Posterior margin apparently 
gapmg. Umbo low, rounded, situated at or about the anterior fifth of the shell. 
Surface marked with rather few close, low, rounded growth-lines, most visible in 
the marginal half, and with eight or ten rather strong, unequally distant, linear) 
oblique, impressed rays running from behind the umbo to the posterior fourth of 
the inferior margin. Post-cardinal slope apparently narrow, flat, oblique, and 
marked by a few much stronger radiating ridges. 

Size.-Height 10 mm., length 30 mm. 
Locality.-Two specimens are in my Collection from Sluly Quarry. 
Rema1·ks.-Tbese specimens are interesting from the clearness of their peculiar 

ornament. They are too imperfect for identification, hut one of them appears to 
show the characteristic notch of the genus, though in a much-injured condition. 
Both in Rize, shape, and ornament they seem so different from either of the 
species described above that I think they will prove distinct from any of them. 

1 See page 86. 



RENSSELL..tERIA. 

MOLL USCOIDEA. 

1. CLAss-BRACHIOPODA, Dumeril, 1806. 

1. ORDER-ARTICULATA, Deshaye.~, 1836. 

I. Family-TEREBRATULID..E, King, 1846. 

1. Genus-RENSSELL..ERIA, Hall, 1859. 

1. RENSSELL..ERIA ? FOiniOsA, n. sp. Plate XVII, figs. 7-9. 

145 

Description.-Dorsal (?) valve elongate, convex, suboval, without a fold. 
Surface covered by about twenty low, close-set, flatly rounded ribs, which do not 
divaricate, but gradually increase in size from the umbo to the margins. Two 
lofty median septa, continued a short distance forward from the umbo, sub­
parallel and not united, possibly supporting the hinge-plate, and surrounded by a 
low ovoid ridge, which starts near the umbo, and, passing just in front of them, 
may perhaps define a muscular area. Dental sockets lateral, triangular. Shell­
structure very minutely and regularly punctate. 

Size.-A slightly crushed valve is 26 mm. long, by 16 rnm. wide, and 7 mm. 
deep. 

Localities.-Four specimens from Ashford Strand are in my Collection, and 
two from Pilton and Poleshill in the Porter Collection. 

Remm·lcs.-These specimens are all more or less imperfect. The first one dis­
covered (fig. 7) had assumed almost the exact shape and appearance of 
Tropidoleptus carinatus (Conrad), and consequently I catalogued it as that shell. 
Further examination, aud comparisons on the one hand with our Ashford speci­
mens, and on the other with Davidson's figured specimens of T. carinatus, and 
with German specimens kindly lent me by Mr. Upfield Green, have proved that its 
umbonal arrangements agree with the former and not with the latter, and that 
the specimen owes its peculiar shape to excessive distortion. It therefore is 
proved not to be T. carinatus, and that species does not occur in the Pilton Beds. 

The best of my specimens from Ashford appears to afford considerable informa­
tion about this species, which is evidently beautiful and interesting, but perplexing 
withal. Externally it might well be referred to Renssellreria, but I cannot satisfac­
torily correlate what is seen of the internal details with those given by Hall for his 

T 
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genus. The pores of the surface suggest its affinity to the Terebratulidre or to 
Retzia. The cast (fig. 8 a) shows two short, deep, close, but unconnected subparallel 
fissures ; on each side of these are shallow, slightly curved grooves, starting close 
to the apex, and meeting each other just in front of the fissures, so as to form a 
small ovoid fossula, which perhaps defines the muscle region; again on each side 
of this lie rather deep oblique fissures, which seem to be the moulds of the walls of 
the triangular dental sockets. These features do not tally with those of German 
specimens of R. stringicepa shown me by Mr. U pfield Green, nor do they seem as if 
they would be consistent with the structures described by Hall, even in an immature 
state. On the other hand; I am inclined to think that the shell is most likely to 
be allied to Renssellreria or Tr-igeria., which it appears strongly to resemble in out­
ward form and some other points. Consequently, as enough is not yet known 
about it to give a generic definition, it seems best to leave it provisionally under 
Renssellre1ia; observing, however, that it appears to me most probable that it will 
be found to require a new generic name when better specimens have been 
discovered. 

Affinities.-R. stringiceps, F. Romer,1 diffet·s in having much finer and more 
numerous ribs, i. e. forty instead of twenty. The llfracomue shell which 
Davidson 11 refers to that species is further distinguished by its constant divarication 
of ribs. Again, the ribs of all the American forms given by Hall and Clarke 
are much finer and more numerous. 

R. cmssicosta, Kock,8 appears to have the same number of ribs, but, judging 
from the figures, the ribs are loftier, and the shell much more globose. There is, 
perhaps, still greater external resemblance in Oent1·onella (T1'igeria) Guerange·ri, 
Verneuil, sp.,' but that is a much smaller shell. 

II. Family- SPIIUFERIDJE, King, 1846. 

1. Genu.'l-ATHYHIS, M'Ooy, 1841. 

1. ATHYRIS? sp. Plate XVII, fig. 10. 

Remarlcs.-A few minute, smooth, flattish, elongate, oval shells were obtained 
by Mr. Porter from Pilton. In shape they appear to be peculiar, but they do not 

1 1844, F. Romer,' Rhein. Uebergangsgeb.,' p. 68, pl. i, figs. 6 a, b. 
9 1864, Davidson,' Brit. Foss. Brach.,' vol. iii, p. 10, pl. iv, figs. 5-7. 
a 1880, Gosselet, 'Esquisse Geol.,' vol. i, pl. i, fig. 20; 1881, Kock, 'Jahrb. f. Min.,' vol. ii, 

p. 387; and 1883, Kayser,' Jahrb. Preul!s. L.A.,' p. 123, pl. v, figs. 2-5. 
• 1883, <Ehlert, 'Bull. Soc. Etud. Sci. Angers' (1883), p. 59, pl. i, fig~. 1-11; and pl. ii, 

figs. 1-6. 



A'l'HYRIS. 147 

show sufficient character to enable us to judge whether they are the young of 
some larger species, or one of those small Brachiopods which cannot be satis­
factorily identified without some knowledge of their internal structure. 

Sub-genus-SEMINULA, M'Ooy, 1844; emend., Hall and Olarlce, 1894. 

2. ATHYRIS (SEMINULA) OBLONGA, Sowerby, sp. Plate XVII, figs. 11, 11 a, 12? 12 a. 

1840. ATRYPA ODLONGA, Sowerby. Geol. Trans., ser. 2, vol. v, pt. 3, pl. liii, 
fig. 6. 

? 1840. INDENTATA, Sowerb!l. Ibid., pl. liv, fig. 6. 
1864. ATHYRIS?, DavidBon. Brit. Foss. Brach., vol. iii, p. 17, pl. iii, figs. 1, 16. 
1896. ATUYRIS? ODLONGA, Whidborne. Proc. Geol. Assoc., vol. xiv, p. 375. 

Description.-Shell slightly pentahedral (or suborbicular), subglobose. Ventral 
valve the larger ; beak prominent, with short dental lamellre ; muscle-scars appa­
rently very short and wide. Dorsal valve with very small dental sockets; muscle­
scars short, cylindrical, and very narrow; hinge-plate broad, anteriorly straight. 
Cast of both valves covered with vascular impressions. Fold and sinus apparently 
only marginal, low, and not very broad. Surface quite smooth, but with four or 
five growth-ridges. Margins meeting in an arching line, the ventral valve being 
thrown back at the shoulders and then advancing to the front. 

Size.-Length 19 mm., width 19 mm., depth 10 mm. 
Localities.-Ashford Strand, Laticosta Cave Baggy, Saunton, Poleshill, 

Roborough, &c. 
Remarlcs.-An internal cast with a portion of the mould of the same shell is 

in my Collection, and from this specimen the above description has been almost 
entirely taken. Judging from Hall and Clarke's revision of the Athyridm this shell 
clearly falls within the limits of the sub-genus Seminttla of M'Coy ,1 of which they 2 

say that its smooth exterior, its subpentahedral form, its sinuate valves, and the 
peculiar character of its muscle-scars are distinctive features, and that branching 
vascular sinuses are sometimes retained over the whole pallial area of both valves. 
In our specimen all these points are observable, though its fold and sinus are very 
indistinct. Similar specimens seem not uncommon at Ashford, and a bed close to 
the Laticosta bed at Baggy is paved with valves, which from their shape and 
smoothness (excepting their few growth-lines) are undoubtedly identical. I have 

1 1844, M'Coy, 'Synopsis Carb. Foss. Ireland,' p. 158. 
2 1894, Hall and Clarke,' Pal. N.Y.,' vol. viii, pt. 2, p. 93. 
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also met with about twenty very similar casts in various collections, which appear 
to be indistinguishable, and which generally show more or less distinctly such 
points as the vascular sinuses, the subpentahedral shape, and the marginal fold, 
which rarely seems to be at all strong. With such unsatisfactory material it is of 
course difficult in many oases to be sure of specific identity ; for instance, the type 
of Atrypa oblonga, Sowerby, in the museum of the Geological Society is extremely 
obscure, and I long hesitated between identifying it with the above specimens, or 
with those referred below to Oleiothyris RoyssU. Its oblong shape is, I think, 
evidently only due to distortion, but the character of the fold and the size of the 
dental sockets agree best with the present shell. Moreover Sowerby describes it 
as "smooth," as are also our specimens. But while, therefore, we may conclude 
that it belongs, and consequently gives its name, to the species now under con­
sideration, we may note that it is not in itself an exponent of its specific value. 

For some time it seemed to me possible that our shell might belong to Athyris 
concentrica, von Buoh, but having examined some casts from the Lower Devonian 
of Germany which Mr. U pfield Green informs me belong to that species, I find 
them to be entirely different and distinct. 

The shape of our shell seems different from any of the various English Carboni­
ferous forms of Seminula. 

Sub-genus-CLEIOTHYRIS, King, 1850; emend., Hall and Ola1·lce, 1894. 

3. ATHYRIS (CLEIOTHYRIS) RoYssn, Leveille. Plate XVII, figs. 13-15 a; .Plate XVIII, 
figs. 1-5; and Plate XX, figs. 1, 2. 

1835. SPIRIFEB DE-Ronsu, Leveilli. Mem. Soc. Geol. Fr., vol. ii, figs.18-20. 
1840. ATRYPA HISPIDA, Sowerby. Geol. Trans., ser. 2, fol. v, pt. 3, pl. liv, 

fig. 4. 
1840. DECUSSATA, Sowerby. Ibid., pl. liv, fig. 5. 

? 1841. SPIRIFEBA DECUSSATA, Plzillipa. Pal. Foss., p. 70, pl. xxviii, figs. 120 b-e. 
1844. ATHYRIS DECUSSATA, AI.'Ooy. Syn. Carb. Foss. Irel., p. 147. 
1844. D.EPREBBA., M'Ooy. Ibid., p. 147, pl. :niii, fig. 7. 
1844. HISPIDA, M'Ooy. Ibid., p. 148. 
1855. CONCENTRICA, M'Ooy (pars). Brit. Pal. Foss., p. 378. 
1861. Ronsu, Davidaon. Brit. Foss. Brach., vol. ii, pt. 5, p. 84, pl. xviii, 

figs. 1-11. 
1864. TEREBRATULA ELONGATA ?, Davidaon. Ibid., vol. iii, p. 8, pl. i, fig. 9. 
1864. ATHYRIS CONCENTBICA, Davidaon (pars). Ibid., vol. iii, p. 14, pl. iii, figs. 

15 (?), 17 (P), 24 (?)(only). 
1864. sp., DatJidaon. Ibid., pl. iv, fig1.1. 1-3. 
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1877. SPIBIGEBA. RoxssYI, Go11elet. Ann. Soc. Geol. Nord, vol. iv, p. 313. 
1896. ATHYRIS P CONCENTBICA. and BUGULOSA, Wlzidborne. Proc. Geol. Assoc., 

vol. xiv, p. 375. 

Description.-Shell, in the young state, transverse, fiattish, with the ventral 
valve flattest, without fold or sinus. Ventral valve with small, deep adductor 
scars, and diffuse diductors. Dorsal valve with a central septum, thickened 
posteriorly, supporting a broad recurved hinge-plate, which seems to intrude 
into the beak, and the anterior corners of which support the short crura. Muscle­
scars paired, each pair being elongate and narrow, while a small internal 
visceral foramen is seen just in front of the adductors. Spires consisting of 
about nine whorls, and filling the whole cavity of the shell. Surface covered 
with very numerous concentric ridges, which are often paired, and appear 
generally smooth, but sometimes show signs of spiniferous elongations. 

Shell, in ~he older state, becoming large, and sometimes very transverse, with 
a narrow median septum and strong dental plates. Fold broad, flatly· oval, 
protruding in front. Surface covered by extremely numerous lamellar strire, 
which become more crowded and definitely spiniferous near the margins. 

Size.-Large distorted fragments measure 30 mm. 
Localities.-Very common in most localities, e. g. Upcott Arch, Croyde Bay, 

Ashhill Quarry, Braunton Down, Incheldon, Pouch Bridge, Roborough, Poleshill, 
South Petherwyn. 

Specimens figured by Davidson as Terebratula elongata, Schlotheim ? and as 
Athyris concentrica, von Buch ?, are in the Museum of Practical Geology; and 
others by Sowerby, as At1'ypa hispida and A. decussata, are in the Woodwardian 
Museum. 

Remarks.-Two forms, both of which are not uncommon in the Pilton Beds, 
appear to be the young and old states of the same species, and are united by 
some intermediate but less distinct examples. 

(1) We have, first, small, flat, transverse casts, which are wide-spread and 
common (Pl. XVIII, figs. 1-3), and have been figured by Davidson as" Athyn's, 
sp.? supposed to belong to A. concentrica." In these many internal details may 
be seen. In one specimen (Pl. XVII, fig. 15) the beginnings of the crura are 
preserved. The muscular scars and the spires are occasionally shown, and as the 
casts often occur in their moulds we can learn also the surface-ornament. This 
ornament generally seems to consist of smooth concentric ridges, but in some of 
the specimens these ridges are seen to be spiniferous, exactly corresponding with 
A. hispida, Sower by, from South Petherwyn, so that there is no doubt that that 
species is identical with the present. A. decussata, Sowerby, is another South 
Petherwyn shell, which Sowerby also quotes from Barnstaple, and as his figure 
shows a similar ornament, it is doubtless only another example of the same 
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species in a rather more advanced stage of growth. It may be compared with 
Pl. XVII, fig. 15. 

With regard to these shells, however, it must be noted that it seems difficult 
to correlate their internal arrangements with those of Athyris. They agree in the 
small opening of the visceral canal in front of the muscle-scars ; but there appear 
differences in the absence of defined ovoid dental sockets, in the strength of the 
median septum, and in the hinge-plate being apparently produced and curving 
forward into the beak. Possibly these structures may be due to the immaturity 
of the shell. They perhaps agree best with those of the sub-genus Seminnla, 
as limited by Hall and Clarke/ but according to them that group has a 
smooth exterior, while judging from the surface the present shell would fall 
within the sub-genus Oleiothy1·is as defined by them.' 

(2) There are also frequently found, though almost always in an extremely 
crushed and distorted condition, much larger shells, which I formerly believed 
to belong to a distinct species. These show a broad flattened fold, and a 
surface of imbricated concentric lines, which appear very similar to those of 
the smaller form in the central parts, but which become closer and very definitely 
fringed and spinous marginally (Pl. XX, figs. 1 and 2). In one slab of these 
moulds in the Barnst.aple Athenreum is a cast (the mould of which definitely 
shows the same surface-ornament) which is identically similar to the cast figured 
by Davidson as "Tereb1·atula elongata, Schlotheim ?," and therefore that name 
must be removed from our Devonian lists, as in them it is evidently only synonymous 
with that of the present shell. This cast bears much resemblance to the cast of 
Athyris lamellosa figured by Hall and Clarke.3 

The question now arises whether this Devonshire species is ident.ical with any 
previously described form. :M'Coy unites it with A. concent1·ica, von Buch, and in 
this he is in part followed by Davidson. The character of the surface, however, 
seems clearly to negative this. Very indistinct radiations on the ridges of 
A. concentrica are certainly mentioned by von Buch' and M'Coy, but do not seem 
to break their continuity; and :M'Coy, when identifying Sowerby's shell with it, 
asserts that "the decussation, to which Sowerby alluded, is only produced by the 
decomposition of certain of the concentric laminre, according with their original 
fibrous texture, and is not visible in sound specimens." But the evidence of our 
larger specimens distinctly disproves this assertion. In several of them the rows 
of puncta on the ridges (as seen in the mould) are much too definite to be explained 
in any such way; whi1e in one or two (Pl. XX, fig. 1), where the surface is 

1 1894, Hall and Clarke,' Pal. N. Y.,' vol. viii, pt. 2, p. 93. 
2 Ibid., p. 90. 
3 Ibid., pl. xlvi, fig. 20. 
4 1834, von Bucb, 'Ober Terebrnt.,' p. 103. 
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broken off aslant, rows of fine comb-like spines like those of Athyris Royssii are 
distinctly visible. Now Gosselet and Hall (for instance) distinguish A. concentrica 
by its want of such spines, and that seems to be the general character of the shells 
that are recognised as belonging to that species. Hence we may certainly conclude 
that our shell is not A: concentrica, but some species of the sub-genus Oleiothy1·is to 
which A. Royssii belongs. 

From the great distortion of the specimens, and their preservation only as 
moulds, it is not easy to compare it with Carboniferous examples of A. Royssii. 
It seems, perhaps, to differ in the spines being generally smaller, and the strire 
being more numerous and becoming more crowded marginally ; but it evidently 
itself varies in these points, and A. Royssii must have been equally variable, as 
Davidson says that he has counted eighty strire on a moderately sized specimen, 
whereas those he figured must have had fewer. The figure of the Irish A. dep1'essa, 
M'Coy, which. Davidson identifies with A. Royssii, appears almost exactly like our 
shells; and Gosselet records A. Royssii from the Famennian of Belgium, with which 
Dr. Barrois, in his visit to Devonshire last summer (1896), classed the Pilton 
Beds. Therefore, though I formerly thought that the larger specimens of our 
shells might be distinguished, I feel now no difficulty in regarding them as 
A. Royssii, though possibly they may prove to be a local variety of it. 

Affinities.-Athyris reticulata, Gosselet/ is said to be distinguished from 
A. Royssii by its smaller size, and by its width being greater than its length. In 
these respects it may not differ from our shell, but it may perhaps have had a. 
stronger and more angular fold. 

2. Genus-SPIRIFERA, Sowerby, 1815. 

1. f:;PIRIFERA MICROGEMMA, Phillips. Plate XVIII, figs. 7, 7 a, 8. 

1841. SPIRIFERA MICROGEMMA, Phillips. Pal. Foss., p. 68, pl. xxvii, figs. 116 a, b. 
1864. LINEATA ?, Davidson (par~). Brit. Foss. Brach., \'ol. iii, p. 43, 

pl. iv, fig. 16 (only). 
1882. Ibid., vol. v, p. 32, pl. ii, figs. 5, 5 a. 
1896. Whidbor11e. Proc. Geol. Assoc., vol. xiv, p. 375. 

Localities.-In the Porter Collection are six specimens from Pilton and one 
from Roborough ; in the Barnstaple Athenreum two from U pcott, one from Top 
Orchard·, and one from Vicarage Well; in the W oodwardian Museum one from 
Barnstaple. 

Remarlcs.-Davidson seemed inclined to regard Sp. microgemma, Phillips, as 
1 1877, Gosselet, 'Ann. Soc. Geol. Nord,' vol. iv, p. 312, pl. iii, fig. 3. 
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identical with Sp. Uneata, Martin, sp., but left the question undecided. Under 
Sp. lineata be included as varieties Sp. elliptica, Phillips/ and Sp. imbricata, 
Sowerby/ sp., but afterwards separated the latter on account of the different shape 
of its spirals. An examination of a large series of Carboniferous specimens of 
the above shells shows that in them the fold and sinus are generally absent, are 
very rarely clearly marked, and never deflect the transverse ridges. Waagen 
concludes from Davidson's description that dental plates are absent., though they 
are certainly mentioned by M'Coy.8 

Our Pilton specimens are with two exceptions much distorted, and none show 
the ornament except under the aspect of a mould. They all have definite signs of 
a fold and sinus, which frequently deflect the transverse strire; their transverse 
ridges are few and coarse, being not more than fifteen or twenty; their spines are 
just visible to the naked eye. One cast shows short but evident arching dental 
plates. In another the spines are seen to be bicanaliculate (as described by 
Davidson in a Carboniferous shell). Those specimens which seem to be least 
distorted are slightly transverse, and the curvature of the front margins some­
what approaches a semicircle. Hence it appears that they constitute a form which 
does not seem to vary much, and which differs considerably from the general run 
of Carboniferous forms, but most nearly approaches Sp. imbricata. Whether the 
difference should be regarded as of specific or only varietal value remains yet to be 
decided ; but if Sp. imb1·icata be distinct from Sp. lineata, the presumption is 
that the present form is equally distinguishable from each of them, and therefore 
it seems preferable to resume, at least provisionally, Phillips's specific name. 

2. SriRIFEHA VERNEUILU, Murchison. Plate XVIII, figs. 9-13 a,. 

1840. SPIRIFER VERNEUILI, Murchison. Bull. Soc. Geol. Fr., vol. xi, p. 252, 
pl. ii, figs. 3 a-e. 

18!0. LoNSD.A.LII, Murchison. Ibid., p. 251, pl. ii, figs. 2 a-c. 
1840. ARCHI.A.CI, Murchison. Ibid., p. 252, pl. ii, figs. 4 a-c. 
1858. Pacht. Baer and Helmeren's Beitr. Russ. Reiches, 

Band xxi, p. 95. 
1864. SPIRIFER.A. DISJUNCTA, Davidson. Brit. Foss. Brach., vol. iii, p. 23, pl. v, 

figs. 1-12; and pl. vi, figs. 1-5. 
1868. SPIRIFER DISJUNCTUS, Dames. Zeitsch. Deutsch. Geol. Gesell., vol. xx, 

.P· 494. 

1 1836, Phillips, 'Geol. Yorks.,' pt. 2, p. 219, pl. x, fig. 16. 
2 1822, Sowerby, 'Min. Conch.,' vol. iv, pl. cccxxxiv, fig. 3. 
3 1855, M'Coy, 'Brit. Pal. Foss.,' p. 429. 
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1871. SPJRIFER VERNEUILr, Kayser. Ibid., vol. xxiii, p. 587. 
18Sl. SPIRIFERA VERNEUILII, Davidson. Brit. Foss. Brach., vol. iv, p. 339, 

pl. xxxviii, fig~. 9-14. 
1882. Ibid., vol. v, p. 35, pl. ii, fig. 1. 
1882. SPIRIFER VEnNEUILr, Barrois. Mem. Soc. Geol. Nord, vol. ii, p. 257, pl. x, 

figs. 7 a-d. 
1886. DISJUNOTUS,1 Wenjulcojf. :Fauna Dev. S) st. N.-W. und Cent. 

Russi., p. G4, pl. iii, fig~. 1-7; 
and pl. iv, figs. 1-4. 

1894. VERNEUILI, Gosselet. Mem. Soc. Geol. Nord, vol. iv, p. 1, 
pis. i--v; pl. vi, fig~. 58, 59. 

189±. DIBJUNCTUS, Hall and Clarke. Pal. N. Y., vol. viii, pt. 2, p. 24. 

Localities.-Pilton, Ashford Strand, Orchard House Pilton, Goodleigh, 'rop 
Orchard, Croyde Bay, Tutshill, Roborongh, Shirwell, Saunton, Braunton, 
Bradiford, Jiagley Bridge, one mile south of Wiveliscombe, Luscott Barton, 
Poleshill, Kingdon's Shirwell, Laticosta Cave Croyde, Upcott Arch, Pouch 
Bridge, Rock Inn Quarry (near Wiveliscombe), Camelford, Tintagel, South 
Petherwyn. It is one of the most frequent Brachiopods of the Pilton Beds. 
In the Woodwardian Museum is a specimen from the Lingula-zone of Sloly. 

Size.-The largest specimen I have seen is more than eight inches in width. 
Remarks.-Davidson regarded all the Spirifers from the Pilton Beds, which 

have numerous plaits on the fold, as belonging to Sp. Verneuilii, with which he 
united Sp. Archiaci, Lonsdalii, Murchison·iana/ and Barnmens1',<~, as well as the 
various forms described by Phillips and by Sowerby from these beds. More lately, 
however, he appears to have expressed an opinion that Sp. Barmnensis was distinct. 
It would appear that he was at one time inclined not only to separate Sp. Mnrchi­
soniana specifically, but to refer it to OyTtia, a genus which afterwards he declined 
to recognise. 

Sp. Ve1·neuilii is defined by Gosselet as covered with numerous fine ribs from 
margin to beak, those of the fold and sinus bifurcating, but those of the wings 
being always simple (and thereby differing from Sp. striata). On the latter 
character he lays much stress, stating that among Belgian species it is only shared 
by Sp. Orbelia,na, which he distinguishes by the slightly convex centre of its 
sinus and the trapezoidal form of its "languette." Sp. aperturata, Schlotheim, 
he defines as having the lateral ribs narrower than the intervening furrows, and 
occasionally though rarely bifurcating. 

Whether our Pilton fossils all belong to the present species is a question by 
no means easy to decide. Being almost always distorted and imperfectly preserved, 
it is most difficult to say whether any lines of distinction can be drawn between 

1 Grouped with Sp. Verneuili, Sp. Archiaci, Sp. tenticulum, and Sp. Brodi. 
2 1845, Murchison, von Keyser ling, and de Verneuil, ' Geol. Russia,' vol. ii, p. 160, pl. 4, figs. 1 a-d. 

u 
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the multitudinous examples preserved in different collections, though they evidently 
vary very greatly. Three lines of variation are apparent in them. (1) The area 
is sometimes narrow and concave, as in the type; and sometimes extremely broad 
and flat, as in the form Sp. Barumensis, Salter, MS., of which examples are found 
in which the area is much higher than wide, and the umbo hardly if at all incurved. 
(2) The dental plates are sometimes short and sometimes extremely large and 
massive, extending almost to the front of the ventral valve. (3) The minute 
ornament of the shell (which is rarely preserved) is seen sometimes (in specimens 
from .Ashford Strand) to be fine transverse lines, sometimes (in specimens from 
.Ashford Strand) fine longitudinal lines, and sometimes (in specimens from Snapper 
Quarry) coarse, concentric, irregularly arching rows of pores. It appeared to me at 
one time that these variations might indicate specific differences, but the exami­
nation of foreign specimens does not seem to support this idea. 

With regard to the first point, the very numerous figures given by Gosselet 
show very great variation in the size of the area, though perhaps hardly as great 
as is seen in the North Devon shells. Moreover in the latter I observe that there 
does not seem any distinct demarcation to be drawn between shells with narrow 
areas and those with broad, and that both varieties occur of all sizes. In none of 
our specimens have I seen any indication of a foramen. 

With regard to the second point, the dental plates appear to be most developed 
in large shells with broad areas, but in smaller specimens with broad areas they are 
sometimes very short; while Davidson bas figured a small specimen with a narrow 
area from Budleigh Salterton in which these plates are exceedingly developed. It is 
to be noted that Hall describes them as being inconsiderable in his Aperturati-group 
(which includes Sp. Vernenilii) except in a few shells, which he separates from the 
"disjuncftts-type" under the name of the "Hungerjo1·di-type." He, however, 
states them to be very differently developed in shells of adjacent external form. 

With regard to the third point, at first sight it appears to be impossible to 
reconcile the three variations of minute ornament given above. Davidson states 
that the surface is covered by numerous fine contiguous concentric lines. Gosselet 
figures one specimen with similar concentric lines, while he figures Oyrf1'a 
Murch1:soniana. with fine longitudinal lines. In our specimens I find that these two 
classes of ornament certainly occur together, though where one is prominent the 
other is almost obliterated. Few of the Continental specimens I have examined 
show the minute characters. In specimens of Sp. Lonsdalii three coarse longi­
tudinal lines are seen on each rib, as originally described; and in Murchison, 
von Keyserling, and de Verneuil's 'Russia,' a specimen of Sp. Archiaci is figured 
with an irregular spinous ornament. But in the British Museum is a very large 
series of Spirifers from China, some of which are referred to Sp. Verneuilii (one 
being so labelled in the Davidson Collection, along with a specimen exact.ly 
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similar in ornament from Ohimay, in Belgium), while others are referred to Oyrtia 
Jfurchisoniana. (one of these being the figured Chinese specimen1 of it). ·while 
the extreme forms of these shells seem perfectly distinct, I have failed to find any 
definite line of specific division between them.. Though they vary much in shape, 
some being longer, more ovoid shells, and having a shorter hinge-line than 
any European forms, they may be traced without break into the ordinary forms 
of the shell, and even on to those alate forms with produced wings. Their 
styles of minute ornament, which is often perfectly preserved, are not 
constant to particular shapes, though in the elongate form, in which a foramen 
is sometimes seen, this minor ornament generally consists. of fine longitudinal 
threads, and in the broad form generally of transverse lines or of coarser longi­
tudinal threads irregularly broken into spines,-similar, in fact, to the Russian 
figure,-and thus approaches the texture seen in our specimens from Snapper 
Quarry. In the Museum of Practical Geology is a specimen from South Petherwyn 
with the same structure as these Snapper specimens, which have narrow areas. 
r.I'hat shell has a large flattish receding area, and a slightly incurved umbo, and 
evidently falls within the variety Sp. Bantrnensis. Lastly, in the Woodwardiau 
Museum is a slab from South Petherwyn, with three specimens, which show trans­
verse rows of punctations with a tendency to run into longitudinal lines, thus 
connecting our two figured examples from Ashford and Snapper; and, moreover, 
the ornament in these three specimens is of three different degrees of coarseness, 
intermediate between those of the two last-mentioned shells. 

It would thus appear-
(1) That the various styles of ornament here described are not inconsistent 

with each other, and may all belong to Sp. Vernettilii, and consequently that 
Sp. Vern.euilii is as variable in ornament as in shape. 

(2) That though it is still possible that more than one species may be included 
under this name, there is no evidence of this from our Devonshire specimens ; even 
the form Sp. Bantrnensis, distinctive as it sometimes seems, does not appear to have 
any definite characters for its separation. 

(3) That the variations of Sp. VeTneuilii are remarkably great. It might 
possibly be described as " a species in process of solution." While I venture to 
think that the difficulties to certain developments of evolutionary theories which 
are in vogue at present may ultimately be found to be insurmountable, we may say 
that if species have changed at all it is probable that there were times when the 
forces of variation were especially active. Every now and then we meet with a 
species which is so variable that it seems impossible to say whether it is one or a 
collection of forms. This may be a permanent state, or it may be the crisis in its 
life-history where it is breaking up into a number of new species. The variations in 

1 Davidson, 'Quart. J ourn. Geol. Soc.,' vol. ix, 1853, p. 355, pl. xv, figs. 6-9. 
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Sp. Vemeuilii are so great and intermingled that it may be in that transition 
stage. 

(4) That some of the shapes of Sp. Ve1'1Wttilii might from external ornament 
be placed under the genus Oy1·tia. What is known of the internal arrangements 
of these shells does not separate them from Spir~fera, and the size and flatness of 
their area are certainly not a sufficient reason for doing so. What, therefore, the 
genus Oyrtia may be worth must depend on structures not seen in our English 
specimens. These shells also resemble some species of Sy1·ingothyris-e. g. 
S. cuspidata-ext.ernally, but distinctly differ from them internally. 

3. SPIRIFERA OBLI'l'ERA'rA, Phill£ps. Plate XIX, figs. 1-4 a. 

?18!0. SPIRIFER BoucHA.RDI, Murchison. Bull. Soc. Geol. Fr., vol. xi, P· 253, 

pl. ii, figs. 5 a-c. 
1841. SPIRIFERA OBLITERATA., Phillips. Pal. Foss., p. 78, pl. xxxi, fig. 135. 

1896. Whidborne. Proc. Geol. Assoc., vol. xiv, p. 376. 

Desc1·iption.-Shell very transverse, fusiform, alate. Hinge-line very long, 
marked in the cast with crenulations. Cardinal angles very acute. Beak small, 
incurved. Ventral valve with a narrow sinus, bisected by an elevated line, and 
dorsal valve with a low narrow fold bisected by a median groove. Dental plates 
short. Lateral ribs low, rounded, five or more in number (sometimes numerous), 
gradua1ly decreasing in size, and becoming faint or evanescent on the wings. 
Ovarian area strongly pitted. 

Size.-Height of dorsal valve 9 mm.; width 26 mm. 
Localities.-In the Museum of Practical Geology is Phillips's type specimen of 

Sp. oblitemta from Brushford ; in the Barnstaple Athenreum is a specimen from 
rrop Orchard; in Mr. Hamling's Collection one from Top Orchard; in my 
Collection four from Ashhill Quarry near Brushford, and two from near the Kiln, 
Croyde Bay. 

Remarlcs.-Phillips's specimen, being on a slab with other fossils, was un­
observed at the time that Davidson described the Devonian Brachiopoda. It has 
since been recognised, and proves to belong to a definite species of which several 
other examples have occurred in the Pilton Beds. rl'his specimen is in poor con­
dition, and may perhaps have been slightly shortened by pressure. The usual 
shape of the species appears to be still more transverse. It seems to be 
distinguished by its small, narrow, undefined fold and sinus, and by its low 
rounded ribs, which seem to vary considerably in number, to be broad and 
prominent near the centre, and to diminish rapidly and regularly toward the sides, 
so that the wings sometimes appear almost smooth. The fold is very undefined ; 
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it is difficult to say from our specimens how many of the central ribs should be 
counted. as belonging to it. 

I am inclined to think it possible that this form may be only a variety of Sp. 
Bouchardi, Murchison. In Murchison's figure the ribs seem stronger and more 
numerous (those on each side of the sinus being very strong), and the transverse 
lineation stronger and more regular. These slight differences may, however, 
partly be explained by the better state of preservation of Murchison's specimen. 
Moreover our Devonshire shells, none of which are sufficiently well preserved 
to show the transverse ornament clearly, display much variation in the number 
of the ribs and other points. On the other band, specimens of Sp. BouchaTdi 
from Ferques in the Davidson Collection are less like them, and all appear to 
differ in their more angular shape, their definite folds, and their very strong 
lineations. 

Phillips regarded Sp. obliterata as allied to Sp. speciosa, Schlotheim; 1 but 
Dr. Barrois, to whom I have shown a photograph of it, sees no reason for 
supposing it identical. It seems to be distinguished from that species, and from 
its ally or variety Sp. paradoma, Schlotbeim/ by the bifurcation of its fold and 
sinus, and the more definite grading of its ribs. 

Sp. mucronata, Conrad, as given by Sandberger,3 and Sp. phalrena, Sand berger,' 
seem to be less transverse, and to have stronger and more equal ribs. 

4. SPIRIFERA (MAH'l'INIA ?) Umr, Fleming. Plate XIX, figs. 5-7. 

1828. SPIRIFERA Unu, Fleming. Brit. Anim., p. 376. 
1840. ATRYPA UNGUICULUs, Sowerby. Geol. Trans., ser. 2, vol. v, pt. 3, pl. liv, 

fig. 8. 
18U. Sl•IRIFEHA UNGUICULUS, Phillips. Pal. Foss., p. 69, pl. xxviii, figs. 

1864. 

1884. 

1l9a-f. 

Unu, Davidson. Brit. Foss. Brach., vol. iii, p. 41, pl. iv, 
figs. 25-28. 

(MARTINIA r) Unu, Davidson. Brit. Fosfl. Brach., vol. v, 
p. 418. 

Localities.-Croyde, Braunton, Petherwyn, Top Orchard, Bradiford, Vicarage 
Well Pilton, Frankmarsh, U pcott .Arch Quarry, .Ashhill Quarry, Wrafton Lane, &c. 

Size.-Height about 9 mm.; width about 13 mm. 
Rerna.rlcs.-'fhis is a very common and characteristic species. From Devon-

1 1813, Schlotheim, 'Taschenbuch f. Mineral.,' vol. vii, p. 52, pl. ii, fig. 9. 
2 Ibid., p. 28, pl. ii, fig. 6. 
3 1889, F. Sandberger, 'Entw. Unter-Abtheil. Dev. Systems Nassau,' p. 104, pl. iii, fig. 2. 
4 Ibid., p. 105, pl. iii, figs. 3, 3 a. 
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shire it was first described under the name Atrypa unguiculus, Sowerby, but was 
united to the Carboniferous Sp. Urii by Davidson, and no doubt correctly so. 

The muscle-scars seen in some of our specimens are long and very narrow, 
and there are no dental plates or median septum. rrhus they appear to fall 
within the group Ma1·tinia, to which Davidson doubtfully referred them, though 
they certainly bear in some aspects a resemblance to Ambocrelia, the value of 
which cannot be measured until the spires are discovered. None of our specimens 
show the surface, but Davidson bas figured a Carboniferous example with 
numerous coarse spmes. 

In size the Devonian fossils somewhat exceed the dimensions of the Car­
boniferous shell as given by Davidson. 

Affinities.-This species seems widely different from the Lummaton Sp. infima, 
mihi/ which I suspect belongs to Ambocwlia. 

I think also that Holzapfel 9 is right in separating it from Sp. inflata, Schnur,S 
which was joined with it by Kayser; 4 though my strong impression is that both 
the shells he figures under that name should be referred to other species. 

5. SPIRIFERA MEsmrALA, Phillips. Plate XIX, figs, 8, 9? 9 a? 9 b? 

1841. SPIRIFERA MESOMALA, Phillips. Pal. Fos~., p. 78, pl. xxxi, fig. 137. 

DescripUon.-Shell small, moderately transverse, with apparently rounded 
wings. Beak moderately elevated and incurved. Ventral sinus wide, concave, 
with two or three indistinct lineations, not breaking its smoothness. Lateral ribs 
simple, prominent, rounded, distant, about ten on each side; without signs of 
transverse markings. 

Size.-.A. specimen measures about 6 mm. wide. 
Locality.-One specimen is in my Collection from Saunton Hotel, and one or 

two in Mr. Hamling's Collection from Snapper Quarry. A very imperfect specimen 
_in Mr. Upfield Green's Collection from Sloly may belong to this species, but 
1 s perhaps more likely to be a small worn example of Sp. VerneuiUi, var. 
Ban~mensis. 

Remctrlcs.-Phillips's description of his species is so incomplete that Davidson, 

l 1893, Whidborne, 'Dev. Fauna,' vol. ii, p. 108, pl. xiii, figs. 1-3. 
2 1895, Holzapfel, 'Abh. k. Preuss. Geol. Landes.,' n. s., pt. 16, p. 253, pl. xi, fig. 20 (?) ; and 

pl. xvii, fig. 6. 
3 1854, Schnur, 'Palreontographicn,' vol. iii, p. 211, pl. xxxvii, fig. 2. 
4 1871, Kayser, 'Zeitsch. Deutsch. Geol. Gesell.,' vol. xxiii, p. 584. 
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not having seen an example of it, simply quoted it on Phillips's authority without 
expressing an opinion upon its specific value. It may prove to be only the young 
form of Sp. VerneMilii. 

I have found two or three small shells which seem likely to he the same 
species as Phillips's, but they are insufficient to give decided evidence on the 
question. 

The small specimen (fig. 8) from Saunton bas certainly a distinctive appearance. 
It is a ventral valve, and looks as though it would accurately correspond with 
Phillips's figure of the dorsal valve. 

3. Gemts-SPIRIFERINA, d'Orbigny, 1847. 

1. SPIRIFERINA CRISTATA (Schlotheim), var. OCTOPLICATA, Sowerby. Plate XIX, figs. 10, 
11, 11 a. 

1858. SFIRIFERJNA CRISTATA, var. OCTOI'LICATA, Davidson. Brit. Foss. Brach., 
vol. ii, pt. 4, p. 38, pl. vii, 
figs. 37-47. 

1864. Davidson.1 Ibid., vol. iii, p. 46, 
pl. vi, figs. 11-15. 

1895. Whidborne. Proc. Geol. Assoc., 
vol. xiv, p. 376. 

Localities.-In the Barnstaple Atbenreum are specimens from Ashford Strand; 
in the Porter Collection from Poleshill and Pilton; in Mr. Hamling's Collection 
from near the Kiln, Croyde ; and in my Collection from East Anstey Station, 
Ashford Strand, and Pouch Bridge. 

Size.-A specimen measures about 21 mm. wide. 
Remarks.-This is certainly the species which Davidson figured from Looe and 

recorded from Pilton, and it has therefore an extensive vertical range in the 
Devonian rocks. It is a well-characterised form. It is very transverse, with a 
narrow area, a much incurved beak, numerous (eleven to twenty-one) strong deep 
ribs, strong, regular, distant transverse lines or flounces, and a very coarsely 
punctated shell-structure. These puncta seem sometimes to lie in lines corre­
sponding with the transverse lineations. Its fold and sinus are narrow and 
flattened, and have respectively a very slight median furrow and rib. In the 

1 In the heading of the species Davidson omits the name octoplicata, but supplies it at p. 123 
and in the plates. Though the same divergence occurs in the lists in his last volume, it seems clear 
that the omission was purely accidental. 
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ventral valve there appears to be a median septum, which, taken together with 
the punctated surface, indicates that it belongs to Spirije1·ina. 

The present shell is the Devonian representative of the race which includes the 
Silurian Sp. elevata, Dalman/ sp., and the Carboniferous and Permian Sp. c1·istata 
(and its variety octoplicata). 

As given by Davidson, Sp. elevata has a much wider area and a less incurved 
beak, Sp. sulcata 2 fewer ribs and sometimes sharper wings, and Sp. crispa 3 closer 
transverse lines and fewer ribs. These forms Davidson does not refer to Spiriferina, 
but retains in Spirifera. 

On the other hand, I can see no differences whatsoever between it and his 
Carboniferous figures of Sp. cristata, var. octoplicata, except that the ribs seem 
slightly le8s numerous, and a minute median depression is seen on the fold. The 
small rib on the sinus is equally visible both in the Carboniferous and the Devonian 
shells. The Permian Sp. cristata 4 itself has fewer ribs and a more lofty umbo. 
Thus it seems that the present shell is inseparable from the Carboniferous form,. 
whatever may be its relation to the Silurian and the Permian species. 

Affinities.-Sp. Zeilleri, Barrois/ closely resembles it, and may possibly even 
prove identical; but its lamellre seem fewer, and its fold not biplicated. 

In Sp. aculeata, Schnur,6 the transverse lines seem broken into long fringes 
instead of simply showing puncta. With regard to that shell it may be noted 
that Holzapfel 7 places Spi1·ijerina insculpta, Phillips, sp., as a synonym of it, so 
far as regards the Devonian form described by Davidson 8 from Lummaton. 
Whether this Lummaton shell is separable from the Carboniferous type of 
Sp. insculpta, and whether it possesses the distinctive longitudinal lineation which 
existe on the lamellre of Sp. aculeata, are questions I venture to thi.nk are not yet 
proved in t.he affirmative ; but in any case two points have been overlooked 
by Herr Holzapfel, viz. (1) that the Lummaton species is a Spi1·ijerina, not a 
Spirijera; and (2) that if it is not Sp. insculpta, Phillips, it ce1·tainly is Sp. pulchella, 
Sowerby.9 The latter point appears clearly on the examination of Sowerby's type 
in the museum of the Geological Society. If, therefore, Herr Holzapfel is right in 

1 18G7, Davidson, 'Brit. Foss. Brach.,' vol. iii, pt. 7, p. 95, pl. x, figs. 7-11. 
2 Ibid., vol. iii, pt. 7, p. !H, pl. x, figs. 4-6. 
3 Ibid., vol. iii, pt. 7, p. 97, pl. x, figs. 13-15. 
4 1858, ibid., vol. ii, p. 17, pl. i, figs. 37-40, 45, 46; and pl. ii, figs. 43-45. 
5 1882, Barrois, ' Mem. Soc. Geol. Nord,' vol. ii, p. 256, figs. 13, 13 a, 13 b. 

6 1854, Schnur, ' Palreontographica,' vol. iii, p. 203, pl. xxxiv, figs. 2 a, b. 
7 1895, Holzapfel, 'Abhandl. k. Preuss. Geol. Landes.,' n. s., pt. 16, p. 250. 
8 Holzapfel quotes Davidson thus:-" 1864, Spirifer insculptus, 'Brit. Dev. Brach.,' Supple­

ment, pl. i, fig. 32." This reference requires to be thus corrected:-" 1882, Spiriferina insculpta, 
Brit. Dev. Brach.,' Supplement, pl. i, fig. 32." 

9 1840, Sower by, 'Geol. Trans.,' ser. 2, vol. v, pt. 3, pl. lvii, fig. 8. 



RHYNCHONELLA. 161 

this matter, he has unconsciously proved that 8p. aculeata, Schnur, is a synonym 
of 8pi1-ije'rina pulchella, Sower by, sp. 

III. FamiZy-RHYNCHONELLIDlE, d'Orbigny, 1847. 

1. Genus-RHYNCHONELLA, Ft~sche1· de Waldheim, 1809. 

Sub-genus-CAMAROT<ECHIA, Hall and Ola1·lce, 1894. 

1. RHYNCHONELLA (CAMAROT<ECHIA) PARTRIDGilE, Whidborne. Plate XIX, figs.l2-14. 

1841. TEREBRATULA PLEURODON P, Phillips (pars). Pal. Foss. (not Geol. Yorks.), 
p. 86, pl. XXXV, figs. 155 a, b. 

1865. RHYNCHONEJ.LA PLEURODON, Davidson (pars). Mon. Brit. Foss. Brach .• 
,·ol. iii, p. 62, pl. xiii, figs. 12, 13. 

1896. PAliTRIDGII, Whidborne. Proc. Geol. Assoc., vol. xiv,. 
p. 376. 

Descr·iption.-Shell generally rather small, transversely oval or sub-pentagonal, 
apparently becoming more transverse with age. Ribs strong, elevated, acutely 
triangular, reaching to the umbones, and deeply interlocking at the margins, sepa­
rated by furrows. Ventral valve with a rather elevated and erect sharp beak, and 
a sinus which becomes deep in front, so that the "languette" forms a low sub­
tetrahedron. Ribs, three on the sinus and about seven on the sides. Lateral 
ribs with a slightly concave sweep, and terminating marginally with a sharp angle. 
Dental plates oblique, reaching about one-third down from the beak, their front 
ends being joined by a low curved ridge which defines the muscular impressions. 
Dorsal valve with a flat and straight median fold, becoming prominent in front 
and sharply angulated at the margin, containing almost invariably four ribs. 
Sides dilate and drooping. Median septum reaching nearly half-way to the front, 
and having at its posterior end diverging branches which support the dental 
sockets (?), which are crenulated exteriorly. 

Size.-Some specimens are more than 24 mm. wide. 
Localities.-Pilton Vicarage Well, Poleshill, Top Orchard, Roborough, 

Goodleigh, Raleigh, Bradiford, Frankmarsh, Collar Bridge, Kingdon's Shirwell, 
Saunton, Croyde Bay, Laticosta Cave, Ashford Strand, Upcott Arch Quarry, 
Ashhill Quarry, Pouch Bridge, Fremington, &c. 

Remarks.-This species is abundant and wide-spread in the Pilton Beds, but 
being usually crushed, contorted, or fragmentary, its exact characters are not easy 
to define. In writing of it Phillips specially remarks on the difficulty of deciding, 

X 
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in so complicated a genus, the species of shells which are in such a poor state of 
preservation, and doubtfully refers them to his Carboniferous Rh. plem·odon.1 In 
this he has been followed by Davidson and others; but it seems probable that 
there are sufficient grounds for distinguishing them from the Carboniferous shell, 
even in their defective state. Rh. pleurodon generally has five ribs on the fold, 
though they may vary from three to nine. From the study of a large number of 
specimens of our Pilton shell I find that they have almost invariably four ribs on 
the fold with three on the sinus. Gosselet lays great stress on the number of ribs 
on the fold, using it as a distinguishing character for his various Upper Devonian 
species; and, if his view of its importance is correct, we have here a sufficiently 
definite specific distinction; for, even granting that in many species of Rhyncho­
nella the number of ribs on the fold is very various, there seems no reason why 
in other cases their definite number should not be a point of specific importance. 
Moreover, the profile of the present shell seems much less rounded than that of 
Rh. pleurodon; the front of the median ribs of the dorsal valve and of the lateral 
ribs of the ventral valve sweeping definitely outwards till they are abruptly turned 
in at the margin at a sharp angle, more in the manner of Rh. anisodonta than of 
Rh. pleurodon. 

Our shells occur as casts, and as I have only seen specimens of the true 
Rh. pleurodon retaining the shell, I have been unable to compare the interior, the 
arrangements of which are well indicated in our fossils. These arrangements 
appear exactly the same as those by which Hall and Clarke 2 define their genus 
Oanu-,rotcechia,, to which they refer Gosselet's Upper Devonian species, though they 
do not indicate whether they also include in it Rh. pleurodon. 

'Vhile, however, there seem to be sufficient grounds for distinguishing Rh. 
Pa1·tridgim from Rh. plenrodon, their relationship is probably very close, the formee 
being apparently somewhat more specialised than the latter. One point of agree­
ment which may be noted is the slight median channeling of the lateral ribs, which 
is often seen in the Pilton shells, and is mentioned by Davidson as a character of 
Rh. pleurodon. 

A.ffinities .-None of the Upper Devonian Rhynchonellm described by Gosselet 3 

in 1887 appear to correspond with our species. While several have the same 
uumber of median ribs, they all (as well as Rh. Daleidensis, F. Romer/ or Rh. 
inaurita, Sandberger 5) differ in their more rounded profile and the less acutely 
produced sweep of their medio-dorsal and latera-ventral ribs. 

1 1836, Phillips,' Geol. Yorks.,' vol. ii, p. 222, pl. xii, figs. 25-30. 
2 1894, Hall and Clarke, ' Pal. N. Y.,' vol. viii, pt. 2, p. 189. 
3 1887, Gosselet, 'Ann. Soc. Geol. Nord.,' vol. xiv, p. 188. 
4 1844, F. Romer,' Rhein. Uebergangsgeb.,' p. 65, pl. i, figs. 7 a-c. 
5 1856, Sandberger, 'Verst. Rhein. Nassau,' p. 337, pl. xxxiii, figs. 5-5 c. 
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2. RHYNCHONELLA (CAMAROTCECHIA) 'l'OGATA, n. sp. Plate XIX, figs. 15-18. 

P? 1841. SPIRIFER RUDIS, Phillips. Pal. Foss., p. 78, pl. xxxi, figs. 136 a-c. 
1896. 0HIA.ROT<ECHIA.1 TOGA.TA, Whidborne. Proc. Geol. Assoc., yol. xiv, p. 376. 

Description.-Shell very large, subtrigonal, hardly (if at all) wider than long. 
Beak apparently elevated, acute, and only moderately incurved. Ventral valve 
\Yith a broad subtrigonal sinus, becoming deep in front and bearing two strong 
median ribs ; and with four ribs on each side, of which the first is very strong and 
the others are successively less distinct. Dental plates (which may be sometimes 
absorbed?) short, diverging. Muscular area strongly impressed. Dorsal valve 
with three ribs on the fold, with a short median septum (less than a quarter of the 
total length) divided into branches posteriorly, supporting an incipient spondylium, 
and with strongly crenulated outer socket-walls. 

Size. -Length and width about 33 mm. 
Localities.-In the Porter Collection are two speCimens from Pilton and one 

from Roborough; in the Barnstaple Athen::.eum one from Pilton; in the Museum of 
Practical Geology four, labelled North Devon, Marwood, Braun ton, and Barnstaple. 
I have recognised it at Ashhill Quarry. 

Renwrks.-Though this species appears well characterised, our specimens are 
all too fragmentary and crushed to permit its full definition. Of them five are 
ventral and three dorsal valves; and in the latter the indications of lateral ribs 
are obscure, probably in part on account of the crushing of the shell, whereas in the 
former they are very strong and definite. 

"With regard to its generic position, a careful comparison of our specimens with 
the figures given by Hall 2 of his group Omna1'otcechia shows that in all points 
of structure it falls well within its limits. 

It is not impossible that this may be the same shell as Sph·ifem nrdis, Phillips. 
His types appear to be lost, and he gives practically no description. His three 
figures are so "rude" that they may be regarded as unidentifiable, but one of 
them is very like a dorsal valve of this species. Probably, if our shells were 
trimmed down, fragmentary specimens could be produced which would agree with 
all three of his drawings, though possibly the same effect might be produced by 
trimming other shells in a similar manner. At~ all events Phillips's species is too 
ambiguous for any identification with it to be safe. 

I have examined the type of Rh. s1~bdentata, Sowerby,3 in the Woodwardian 
1 By a clerical error this word was printed Oamarella in my list. 
2 1894, Hall and Clarke, 'Pal. N. Y.,' vol. >iii, pt. 2, pl. !vii, figs. 15-32, 49. 
3 1840, Sowerby, 'Geol. Trans.,' ser. 2, ,·ol. v, pt. 3, pl. liv, fig. 7. 
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Museum. It evidently belongs to the same species as the specimen which Phillips 1 

refers to it, but which Davidson 2 unites with Rh. reniformis, Sowerby, only differing 
from it by the possession of a low arching fold. On the other hand, the second 
Devonian specimen figured as Rh. ?'eniformis by Davidson8 appears more likely to 
belong to Rh. Phillipsii, Davidson.4 From the present form all these specimens 
differ by their wide and nearly straight hinge-lines, and by the character of their 
folds. Whether, therefore, Rh. subdentata be a synonym of Rh. ?'eniformis or not, 
it is certain that the present species is distinct from both. 

3. RHYNCHONELLA LATlCOS'l'A, Phillips, sp. Plate XX, figs. 3, 3 a, 4. 

1841. TEREBRATULA LA.TICOBTA, Phillips. Pal. Foss., p. 85, pl. xxxiv, fig. 153. 
1865. RHYNCHONELLA LATICOSTA, Davidson. Brit. Foss. Brach., vol. iii, p. 61, 

pl. xiv, figs. 1-3. 

Locality.-It occurs abundantly in a bed about 1 foot thick, which is exposed 
in a small cave under the cliff near the wall that bounds the south side of Baggy 
promontory. It is represented in the various collections by specimens which are 
always defective and contorted. 

Size.-A specimen measures 40 mm. wide. 
Remarlcs.-Of this handsome and distinct species I have unfortunately been 

unable to obtain any specimens that will yield a satisfactory figure. Its beak 
appears to be prominent and only moderately incurved, and to have long dental 
plates. The fold and sinus seem low, rounded, and not strongly defined, with five 
or six ribs on the former, and four or five in the latter. The ribs are strong, and 
reach quite to the umbo, but appear rounded and not much elevated. In the 
dorsal valve is a median septum reaching about halfway forwards. The margins 
of the valves are rounded in. 

A."fflnities.-It appears widely different from our other Devonian species. 
Rh. Pengelliana, Davidson,S from Looe, is still larger, and has more ribs on the 

fold. The Carboniferous llh. ? Oarringtoniana, Davidson/ has feebler and more 
numerous ribs. 

1 1841, Phillips, ' Pal. Foss.,' p. 90, pl. xxxv, fig. 164. 
2 1865, Davidson, 'Brit. Foss. Brach.,' vol. iii, p. 62, pl. xiii, fig. 7. 
s Ibid., fig. 6. 
4 1882, Davidson, ibid., vol. v, p. 43, pl. ii, fig. 14. 
' 1865, Davidson, ibid., vol. iii, p. 61, pl. xii, figs. 8, 9. 
6 1863, ibid., vol. ii, pt. 5, p. 227, pl. xxiii, fig. 22 ; and pl. liii, figs. 1, 2. 
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IV. Family-STROPHOMENIDJE, King, 1846. 

1. Genus-OR'l'HIS, Dalman, 1828. 

1. 0RTHIS lNTERLIN.I!lATA, Sowerby. Plate XX, figs. 6, 7. 

18-!0. OnTHIS INTERLINEATA, Sowerby. Geol. Trans., ser. 2, vol. v, pt. 3, pl. !iii, 
fig. 11 ; and pl. liv, fig. 14. 

1840. PLTCATA, Sowerby. Ibid., pl. ]iii, fig. 10. 
1841. INTERLINEA.TA., Phillips (pars). Pal. Foss., p. 63, pl. xxvi, figs. 

106 a, b (only). 
1841. PARALLELA, Phillips. Ibid., p. 64, pl. xxvi, fig. 109 a-d. 
1865. INTERLINEATA, Davidson. Brit. Foss. Brach., vol. iii, p. 91, pl. xvii, 

figs. 18-23. 

Localities.-This shell is common and wide-spread. It occurs at Top 
Orchard, Bradiford, Kingdon's Shirwell, Upcott, Braunton, Pilton, Wrafton 
Lane, Saunton Point, Frankmarsh, .Ashhill Quarry, Croyde, Petherwyn, and 
Land lake. 

Size. -Height 12 mm., width 16 mm. 
Remarlcs.-The types of 0. intet·lineata and 0. plicata, Sowerby, which are in 

the museum of the Geological Society, evidently belong to the same species. 
Davidson also reunites with it Orthis pa1·allela.,Phillips, which Phillips had separated 
from it. Orthis orbic·ularis, var., Murchison 1 (which Davidson seems to refer to in 
his description of this species), does not seem distinguishable from it. Murchison, 
himself, regarded his shell as distinct from the 01·this orbicularis 2 of the Silurian 
System, which is united to 0. lunata, Sowerby,3 by Davidson. 

2. 0RTHis, sp. Plate XX, figs. 8, 8 a, 9. 

1841. OnTHIS ISTERLINEATA, Phillips (pars). Pal. Foss., p. 63, pl. xxvi, fig~. 

106 c, d (only). 
? 1841. PLICATA, Phillips (not Sowerby) (pars). Ibid., p. 64, pl. xxvi, 

fig. 108 e (only). 

Description.-Shell minute, flat. Umbo elevated, prominent, rounded. Hinge­
line much shorter than the width of the shell. Lateral margins semicircular. 

1 1840, Murchison, 'Bull. Soc. Geol. Fr.,' vol. xi, p. 255, pl. ii, figs. 8 a-c. 
2 1839, Sowerby, in Murchison, ' Sil. Syst.,' p. 611, pl. v, fig. 16. 
3 Ibid., p. 611, pl. v, fig. 15. 
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Front margin gently convex. Valve with a median depression. Surface 
covered with about twenty strong, distant, alternating ribs, which have the appear­
ance of being microscopically lineated and granulated. 

Size.-Height 4 mm., width 5 mm. 
Localities.-Two or three specimens are on a slab from Saunton in Miss 

Partridge's Collection, and its reverse in the Porter Collection. I have, I believe, 
observed two or three better specimens of this tiny shell, but, failing to take note 
of them at the time, am now unable to find them. 

Remarks.-Phillips figured a specimen which is almost identical with ours, both 
in size, shape, and ornament. This he referred to 0. intm·lineata,, but it seems to 
me questionable if our sbe11 be the young of that species, as it seems distin­
guished not only by the fewness of its ribs, but by the size of its umbo and 
by several other points. We have not, however, sufficient evidence to enable us 
to arrive at its true character. 

2. Genus-0RTHO'l'E'l'I£S,l Fischer de Waldheim, 1830. 

1. 0RTHO'fETES CHENISTRTA (Phillips), var. ARACHNOIDEA, Phillips. Plate XX, figs. 
10, 11. 

1836. SPIRIFER ARACHNOIDEUs, Phillips. Geol. Yorks., vol. ii, p. 220, pl. XI, 

fig. 4. 
r 1841. 0RTHIS SEM:ICIRCULARIS, Phillips. Pal. Foss., P· 65, pl. lviii, fig. 112*. 

1865. 8TREPTORHYNCHUB CRENIBTRIA et var. ARACHNOIDEUS, Davidson. Brit. 
Foss. Brach., vol. iii, pt. 5, p. 81, pl. 
xviii, figs. 4. 7. 

1896. OuTHOTETES CRENISTRIA, Whidborne. Proc. Geol. Assoc., vol. xiv, p. 376. 

t I have to thank Profe~sor liupert Jones for the trouble he has taken in deciding the ortho­

graphy of this name. It was originated in 1829 by Fischer de Waldheim (not by E\'ans) (•Bull. Imp. 
Soc. Nat. Moscou,' p. 375) for a shell found by Mr. Evans at Pakhrino, which he (i.e. Fischer) 
believed to be of a new genu!:!, and named Orthotetes, deriving it from upfJwrf}s (i.e. opBorqs), "straight­
nes~," because "at the hinge is a transverse impression straight and linear." In 1837 (' Oryct. Gouv. 
Moscou,' p. 133) he repeats the same spelling and derivation, and figures the shell. In 1850 ('Bull. 
Imp. Soc. Nat. Moscou,' p. 491) he describes and figures it under the same name, and distinguishes it 

from Orthis. 
Professor Rupert Jones writes, " Orthotetes was made wilfully from dpBwr~s, and, though irre­

gular, must be accepted as an intended name." Bronn and Davidson wrote it thus ; but later authors, 
e.g. Zittel, <Ehlert (deriving it from dpfJos), and Hall, changed it to Orthothetes. Ortlwthetes might be 
derived from dpBus and B€rqs, but that would mean "the adoptive father of straight things" (or r of an 
Orthis), and would be (even on evolutionary principles) hardly an improvement on Fischer's original 
malformed word. If altered at all it should have been changed to Ortlwtes. 
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Localities.-Croyde Bay, Saunton Point, Sauut.on Hotel, .Ashford Strand, 
Upcott .Arch Quarry, Bradiford, Poleshill, Kingdon's Shirwell, Paper Mills 
Ilfracombe Road, Goodleigh, Top Orchard, Pouch Bridge, Rock Inn Quarry near 
Wiveliscombe, Petherwyn. Only moderately common. 

Size.-One specimen is more than 50 mm. long and wide. 
Rema1·ks.-Davidson considers that our Pilton fossils show no difference from 

the Carboniferous species, 0. crenistria. It is to be observed, how€ver, that in 
the typical form of this species three or four smaller ribs often occur between two 
of the larger, whereas in our specimens the larger and smaller ribs always alter­
nate regularly. Our ventral valves, moreover, appear to be usually flat rather than 
concave. Hence they appear to fall within the variety amclmoidea as given by 
Davidson, who indeed seems to refer them to that form. 

A comparison of our shells with Lummaton specimens of 0. umbmculurn seems 
to show that the distinction made between them by Davidson can most probably 
be sustained. While both species are very variable, their ornament seems to differ 
in character, the ribs of 0. urnbracultlm being relatively closer and sometimes 
differently grouped, while the transverse threads in 0. crenist1·ia are stronger. I 
have not, however, seen any Lummaton specimens with the surface sufficiently 
well preserved to show the minute ornament which Davidson describes as 
characterising Eifel specimens of that species. 

Davidson 1 regards Orthotetes pecten, Linne, sp., as closely resembling in size 
and striation some shapes of 0. umbraculum. These two certainly seem more like 
each other that they are to 0. crenistria. 

CEhlert,2 in ~ lucid and elaborate dissertation on 0. hipponyx, Schnur, 
sp.,3 refers that shell to the Lower Devonian, 0. umbraculum to the Middle 
Devonian, 0. crenist1·ia, var. devonica, Keyserling, sp.,' to the Upper Devonian, 
and 0. crenistria to the Carboniferous, as cognate forms. From his des­
cription, however, Keyserling's shell does not seem to agree with the Pilton 
form. Davidson states that it has been sometimes referred t.o 0. crenistria, var. 
senilis.5 

The Pilton shell is in itself very variable in the number and strength of its 
ribs. .A. very large variety occasionally occurs (Pl. XX, fig. 10) in which they are 
very much finer and more numerous than usual (being sometimes more than 
200), and in which the ventral valve is definitely concave. This multiplica­
tion of ribs may be partly but not entirely due to age. It is interesting to 

1 1865, Davidson, 'Brit. Foss. Brach.,' vol. iii, p. 78; and 1871, ibid., pt. 7, p. 306. 
2 1897, <Ehlert, 'Bull. Soc. Geol. Fr.,' ~er. 3, vol. xxiv, p. 856, pl. xxvii, figs. 12-16. 
3 1851, Schnur, 'Progr. d. h. Bugersch.,' p. 4. 
4 1846, Keyserling, "Reise Petschora·Land, Geol. Beobacht.," p. 221, pl. vii, figs. 7-7 c. 
5 1865, Davidson, 'Brit. Foss. Brach.,' vol. iii, p. 80. 
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compare this form with <Ehlert's figures of 0. hipponyw, which lies between it 
and 0. umbracul·um. 

3. Genus-STROPHOMENA, de Blainville, 1825. 

1. STROPHOMENA RHOMBOIDALIS, Wilckens, sp. Plate XX, fig. 5. 

1865. STROPHOMENA RHOMBOIDALIB, var. ANALOGA, Davidson. Brit. Foss. Brach., 
vol. iii, p. 76, pl. xv, figs. 15-17. 

1884. Davidson. Ibid., vol. v, p. 467. 
1893. var. ANA.LOGA, Whidborne. Dev. Fauna, 

vol. ii, p. 149. 

Localities.-This is a moderately common shell in the Pilton Beds, and is 
represented in most museums. Among the localities are Top Orchard, Pilton, 
Braunton, Goodleigh Road, Croyde, Poleshill, Pottington, Fremington, Upcott 
Arch Quarry, Wrafton Lane. It is also found in the Ilfracombe Beds. 

Remarks.-Our specimens are often excellently preserved, and include the 
interiors of both valves as well as the exterior. I can see nothing to distinguish 
them as a variety; if anything, they are more like the Silurian than the 
Carboniferous shells. Davidson, in fact, adopted for the typical Silurian form the 
description he had before given for his Carboniferous variety, and he ultimately 
dropped the varietal name analoga from the Devonian and Carboniferous shells. 
Our North Devon specimens certainly support this view. 

V. Farnily-PRODUC'riDM, King, 1846. 

1. Genus-PRODUCTUS, Sowerby, 1812. 

1. PRonuc•rus PRlELONGUS, Sowerby, sp. Plate XX, figs. 12, 12 a, 13, 13 a. 

1840. LEPTJENA PRlELONGA, Sowm·by. Geol. Trans., ser. 2, vol. v, pt. 3, pl. liii, 
fig. 20. 

1855. PRODUCTA PRlELONGA, M'Ooy. Brit. Pal. Foss., p. 390. 
1865. PRODUCTUB PRlELONGUB, Davidson. Brit. Foss. Brach., vol. iii, p. 102, 

pl. xix, figs. 22-25. 

Description.-V entral valve very elongate, suboval, evenly convex. Hinge­
line nearly, if not quite, as long as the width of the shell. Umbo extremely 
large, extending very greatly beyond the hinge, and recurved upon it so that its 
apex is in its close proximity. Surface with a very narrow, shallow, irregular, 
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sinus from the level of the hinge-line to the margin, bearing a longitudinal row 
of four or five very large spines. Cast ornamented with very numerousr 
reticulating, longitudinal threads, which show a tendency to group themselves 
into more or less incipient ribs. Wings with a few coarse tubercles (spines) near 
the corners. 

Dorsal valve transverse, geniculated, with a minute umbo; having (as seen 
from within) a large elevated triangular ridge down the centre, and seven or eight 
smaller broken ridges on each side, which increase in size as they cross the flat 
part of the shell, and extend to the margins; the whole nodulated by rugose 
transverse undulations, which are minute near the umbo, but soon become very 
coarse. Ears convex, prominent, marked only with transverse ridges. 

Size.-About 35 mm. long and wide. 
Localities.-Croyde, Braunton, Saunton, Top Orchard, Kingdon's Shirwell, 

Ashford Strand, Upcott Arch Quarry, Wrafton Lane, Rock Inn Quarry, Pouch 
Bridge. It is very abundant, generally gregarious; but it seems local, probably 
being confined to limited beds, which in the disturbed condition of the Pilton 
Series it is not easy definitely to trace. 

Rema1·lcs.-The external surface of this shell does not appear to be known. 
The ventral valve occurs in a state that shows a coarse ramifying fibrous texture, 
which has the appearance of having originally been covered by an additional layer 
of shell. This valve is remarkable for the incipient central keel in the midst of 
a rather definite shallow groove or sinus, which bears a row of very large and 
probably long, cylindrical, or slightly clavate spines. There are also a few coarse 
spines on the ears. 'rhe ribs are rounded and mor·e or less indistinct, and there 
seem no signs of spines upon them. 

The dorsal valve is so dissimilar from the ventral valve in shape and marking~ 
that it was regarded by my friend Mr. Townshend Hall as a distinct species ; but 
Sowerby's type, which is in the Woodwardian Museum, preserves both valves in 
contact, as pointed out by M'Coy, and thus proves their true relationship. On 
account of its geniculate form it is always its inner face which is exposed, and I 
have therefore described it from that point of view. If it were seen from the 
outside its characters would probably be almost exactly reversed. 

2. Paoouc'l'us PRlELONGUS, Sowerby? var. SIMPLICIOR, n. var. Plate XX, figs. 14, 
14 a., 15, 15 a. 

1865. PRODUCTUS LONGISl'INUS r, DavidBon. Brit. Foss. Brach., vol. iii, p. 103, 
pl. XX, fig. 7. 

1896. Wkidborne. Proc. Geol. Assoc., \'ol. xiv, p. 376. 
y 
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Description.-Ventral valve usually rather small, elongate, gibbose~ but 
flattened on the marginal half of the centre of the valve. Umbo more or less 
elevated, recurved upon the hinge. Hinge-line shorter than the width of the 
shell. Surface having (1) from fifteen to twenty-five rather irregular, rounded 
rays, rising some distance in front of the umbo, and bearing some large, long 
spines, which tend to arrange themselves in transverse rows; (2) exceedingly 
minute fibrous markings; and (3) a few irregular transverse undulations on 
the wings and umbonal parts. 

Size.-..A.n unusually large specimen measures 33 mm. long, 20 mm. wide, and 
10 mm. deep; its umbo extends about 8 mm. behind the hinge-line. 

Localities.-ln the Woodwardian Museum are eight specimens from Croyde 
and three from Top Orchard; in the Museum of Practical Geology one from 
Braun ton; in the Porter Collection five f1·om Pilton and one from Poleshill; and 
in the Barnstaple ..A.thenreum a slab containing specimens mentioned and figured 
by Davidson as "P. longz:spintts, Sowerby?" 

Remarlcs.-The specimens in the Barnstaple ..A.thenreum, which Davidson 
referred somewhat doubtfully to P. longispinus, are very imperfect and indistinct; 
but they are evidently identical with the other specimens mentioned above, 
which are most of them in a better state of preservation, and afford clear proof 
that they do not belong to the same species as Sowerby's Carboniferous 
P. longispimts. They have much stronger and fewer ribs, and none of them show 
any signs whatever of an angular median sinus. 

From the typical form of P. prrelongus they usually differ by (1) their smaller 
size; (2) the absence of a sinus bearing a vertical row of very long spines; (3) 
the presence of spines on other parts of the body, which are often arranged in 
concentric rows; and (4) their very much more definite and regular ribs. 

On the other hand, these points of difference are not constant. One or two 
of the specimens show a distinct tendency to a slight median groove or concavity, 
and have median spines arranged longitudinally. It appears to me that it will 
therefore be best to regard them as a variety of P. ptrelongus, as it may prove to 
be only an immature or stunted form of that shell. 

3. PRODUCTUS SCABRICULus, Ma1·tin, sp. Plate XX, figs. 16-18, and Plate XXI, 
fig. 12. 

1S09. ANOMITES SCABRICULUs, Martin. Petrif. Derb., p. 8, pl. xnvi, 
fig. 5. 

1841. LEPT..ENA. sCABRICULA, Phillips. Pal. Foss., p. 58, pl. :x:xiv, figs. 97 a, b. 
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1861. PRODUCTUS SCADRICULUS, Davidson. Brit. Foss. Brach., vol. ii, pt. 5, 
p. 169, pl. xliii, figs. 5-8. 

1865. Ibid., vol. iii, p. 103, pl. xx, figs. 
3 (P), 4-6. 

Description.-Ventral valve convex, gibbose, transverse or occasionally slightly 
elongate. Umbo flattened, moderately elevated, recurved over the hinge-line. 
Sinus low, broad, undefined. Surface marked on the umbo and wings with coarse 
concentric ridges, which vanish in front ; and also covered by about fifty coarse, 
close, rounded, irregularly alternating and occasionally discontinuous ribs, 
occasionally carrying spines (which in some specimens appear to be set forward 
and in others backwards). Wings with a few large spines in their corners. 

Dorsal valve strongly geniculated, marked on the flat portion with coarse, 
rounded, divaricating ribs, which are crossed and nodulated by closer concentric 
ridges; these ribs alone being continued over the elbow, in front of which they 
are very irregular. 

Size.-.About 28 mm. long by 34 mm. wide. 
Localities.-In the W oodwardian Museum is a ventral valve from Croyde and 

two dorsal valves. In the Porter Collection is a ventral valve from Smoking 
House Lane, and two from Pilton, and eight dorsal valves from Pilton, Roborough, 
and Poleshill. 

Remarlcs.-I have been unable to recognise the Devonshire examples which 
Phillips and Davidson figured. Their figures of the dorsal valves with their 
corded ornament and int~rnal markings are clear. Phillips's figure of the ventral 
valve is certainly very vague in itself, but in conjunction with his description it 
may be taken to represent a small specimen of this species. Davidson's figure is 
covered with spines, and it appears very difficult indeed to distinguish it from 
some of the figures which he gives of St1·ophalosia productoides, while in a slab in 
the Davidson Collection labelled by him " St. p1·oductoides and P. scabriculus " I 
have been able to discover only specimens of the former species. 

At the same time some ventral valves have been found, which, though 
generally distorted, appear to present aU the characters of this species. Having 
compared them with numerous Carboniferous specimens, and especially with those 
in the Bristol Museum, to which Phillips himself likened his Pilton specimens, I 
see no reason for hesitating to refer them to this Carboniferous form. These 
specimens correspond, moreover, with a number of dorsal valves from the Pilton 
beds, of some of which there can be no doubt that they belong to P. scab1·iwltts, 
though it is difficult to be certain whether others can be distinguished from 
St?-. productoides. 
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4. PRonucrus INTERRUPTUS, Sower·by, sp.? Plate XXII, figs. 1-3. 

? 1840. LEPTA:NA INTEBBUPTA, Sower'hy. Geol. Trans., ser. 2, vol. v, pt. 3, pl. lvi, 
fig. 7. 

? 18-H. n. sp.? Phillip•. Pal. Foss., p. 229, pl. !viii, fig. 98. 
? 1844. Pxonucu INTEBRUPTA, M'Oo9. Synops. Carb. Foss. Irel., p. 110. 
? 1865. PxoDUCTUS, sp., DavitlBon. Brit. Foss. Brach., vol. iii, p. 103, pl. xx, fig. 8. 

Description.-Ventral valve small, very gibbose, approximately hemispherical. 
Umbo small, flattened, not prominent, incurving to the hinge-line. Ears 
apparently small. Ribs numerous, low, rounded, more or less distinct, occa­
sionally divaricating, much interrupted in the umbonal region by a number of deep 
irregular concentric grooves (which are bounded by ridges) and crossed, especially 
in the marginal parts, by very numerous, regular, minute, impressed threads. 
Dorsal valve apparently concave, following the contour of the ventral valve, 
indistinctly ribbed, and transversely ridged or wrinkled throughout. 

Size.-Length 13 mm., width 11 mm. 
Localities.-Six slabs (three of which are from Fremington) containing several 

specimens are in the Porter Collection. Two specimens from Ashford Strand, 
one from Fremington and one from Newport near Barnstaple, are ih Mr. E. F. G. 
Bryan's Collection. 

Remarlcs.-This small species has the appearance of being very distinct, but 
our specimens are all more or less imperfect and in poor condition. The shell 
seems to be papyraceous. The strong irregular grooves, followed by blunt 
ridges, which are chiefly seen in the central portions of the shell, break up the 
ribs into short series in a manner which presents great likeness to P. fimbr·iatus, 
Martin/ so that it is not impossible that it may prove to be an extreme variety of that 
species. At the same time in our shells these grooves seem much narrower, so as 
to cause less extensive interruption to the ribs, and at least in the ventral valve 
they are only seen in the posterior part of the shell, the ribs being continuous 
for the marginal half of their length. The umbo, moreover, seems much smaller 
and depressed, and no spines are now visible upon the ribs. It is probable, 
therefore, that they are distinct. 

Leptrena interntpta, Sowerby, is a shell from the Limestone of Plymouth. 
Its type is in the Museum of the Geological Society. It was said by Davidson to 
"appear exceedingly like a small example of the Carboniferous P. firnbr·iatus, 
Sowerby, or P. lawispinus (i. e. P. laciniatus ?), M'Coy, which may have got 
accidentally mixed up among Rev. W. Y. Hannah's Plymouth specimens." Its only 

1 1861, Davidson, 'Brit. Foss. Brach.,' vol. ii, pt. 5, p. 171, pl. xxxiii, figs. 12-15; and pl. xliv, 
fig. 15. 
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difference, however, from our specimens is that the ribs may be rather more 
numerous, and that the interruptions extend to the marginal parts; and it 
appears to me most probable that they both belong to the same species, and 
therefore that Mr. Hennah's specimen is a Devonian fossil. 

'l1he figure of Produ.cta. laciniata, M'Coy,I from the Middle Carboniferous of 
Ireland, which is very like the figure given by Sowerby of his species, but has 
much finer and more spinous ribs, is regarded by Davidson as possibly a variety 
of P. fimbfiatus, though separated from it by M'Coy. 

5. PRODUCTUS CORRUGATUS, M'Ooy. Plate XXI, figs. 4, 5. 

1844. PRODUCT A CORRUGA.TA, M•Oo!J. Synops. Car b. Foss. Ireland, p. 107, pl. n, 
fig. 13. 

1845. PnoDUCTUS TENUISTRIATUS, Verneuil. Pal. Russia, vol. ii, p. 266, pl. xvi, 
fig. 6. 

1855. PnoDUCTA connuGATA, M'Oo!J. Brit. Pal. Foss., p. 459. 
1861. PnoDUCTUS con.&., Davidson (?not d'Orbigny). Brit. Fo3s. Brach., vol. ii, 

pt. 5, p. 148, pl. xnvi, fig. 4 ; and pl. xlii, 
fig. 9. 

1896. TENUISTRIATUS, Whidborne. Proc. Geol. Assoc., vol. xiv, p. 376. 

Description.-Ventral valve large, subglobose, rounded or perhaps sometimes 
slightly depressed along the centre of the back. Ears small and undefined. 
Beak wide, convex, incurved, overhanging the hinge-line, and having a few strong 
foldings or rounded wrinklings on its sides and on the ears. Ribs extremely 
numerous, minute, rounded, irregularly :flexuous, sometimes alternating, divided 
by similar furrows, and very occasionally bearing minute spines; remaining of a 
uniform size over the whole valve, and sometimes splitting into two or three and 
again reuniting. Surface crossed by close, regular, microscopic transverse strire. 

Localities.-In the Porter Collection are nine or ten specimens from Fre­
mington and one from Kingdon's Shirwell; in Miss Partridge's Collection is one 
from Fremington. 

Size.-The specimens are all crushed or imperfect; one is 38 mm. long by 
25 mm. wide; others were evidently larger. 

Remarlcs.-Our shells are rounded or perhaps sometimes flattened on the 
back, but I have not seen anything in them that amounts to a sinus. The ribs, 
though always minute, seem to vary in size and number in different specimens, as 
also do their flexuosity and their habit o£ division and reunion, which are some-

l 1844, M'Coy, 'Synops. Carb. Foss. Irel.,' p. 110, pl. xx, fig. 12. 
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times excessive. Davidson's figures show still finer and more numerous ribs than 
do our shells. 

Our shells are so exceedingly like M'Coy's P. corrugatus from the Yellow 
Sandstone and Carboniferous Limestone of Ireland as to be certainly identical with 
it; for, though M'Coy says it had no spines, his figure seems to show indications of 
minute rare spines such as are evident in our specimens. Davidson, following 
de Koninck, who had examined d'Orbigny's types, united M'Coy's species with 
the South American P. Cora, d'Orbigny. On the other hand, d'Orbigny's original 
figure of P. Cora 1 looks totally different. Its spines are much coarser and more 
frequent, and it has a row of large hinge-spines. Waagen; who figures an Indian 
example which bears out at least the first two of these distinctions, sides with 
M'Coy in denying its identity with the English, Irish, and Belgian shell. He 
divides his section Lineata into two groups: (1) those with a sinus, as 
P. Neffidievi, Verneuil 2 (which Davidson united to P. Cora), and P. lineatus, 
Waagen; 8 and (2) those without a sinus, as P. Cora, d'Orbigny, and ? P. 
semireticulatus, Martin. Again, Tschernyschew distinguishes the Permio-Carbo­
niferous P. tenuistriatus, Verneuil, from P. co1·rugatus, M'Coy (which M'Coy 
had united with it), by the irregularity of the fission and reunion of the ribs, and 
both these forms from P. Cm·a, d'Orbigny, by the absence of spines on the middle 
parts of the shell, and by the fineness of the ribs. But our Devonshire 
specimens are accurately identical with P. temtist1·iatus in every respect, and in 
some of them the irregularity and flexuosity of the ribs and the paucity of the spines 
are fully as great as in the Russian shell which Tschernyschew figures, while in 
others the ribs seem as straight and the spines as imperceptible as described by 
M'Coy. 

It seems, therefore, best to place our shells with P. corrugatus and P. tewui­
striatus, which they prove to be mutually identical, and to leave the disputed 
question of the identity of P. Com, d'Orbigny, in abeyance. 

6. PRODUCTUS, cf. P. SUBACULEATUS, Mu1·chison. Plate XXI, figs. 1-3. 

Localities.-Two fragmentary specimens from Fremington and one from 
Pilton are in the Porter Collection. One from Saunton is in the Barnstaple 
Athenreum. 

Size.-Width about 30 mm. Length of a spine more than 44 mm. 

1 1842, d'Orbigny, 'Paleont. Voyage Amer. Merid.,' p. 55, pl. v, figs. 8-10. 
! 1845, Murchison, Verneuil, and Keyserling, ' Russia,' vol. ii, p. 259, pl. xviii, fig. 2. 
3 188~, Waagen, ' Salt Range Brach.,' p. 673, pl. lxvi, figs. 1, 2;. and pl. lxvii, fig. 3. 
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Remarks.-The above-named specimens, which are too imperfect to admit of 
specific determination, belong to some species of P1·oductus which was covered by 
numerous, but not crowded, coarse and very long spines, arranged more or less 
regularly in transverse rows, and apparently most developed in the marginal 
parts ; its umbo appears to be rather small and not very prominent ; its ears 
are small, and bear a few very strong spines; its shape is gibbose and rather 
transverse; its ventral valve has a small sinus down the back; its dorsal valve 
is geniculated, and crossed in the flat portion by rather numerous corrugations. 

To whatever species these shells belong, they appear to be distinct from the 
species described above. 1'heir surface may perhaps have been something like 
P. spinulosus, Sowerby/ but they are distinguished from that shell by their sinus, 
their larger size, and the much greater length of their spines. Not one of the 
specimens is sufficiently good to enable us to ascertain its true shape or the 
details of its surface-ornament. It is probably related to or even a variety of 
Producttts (or P1·oductella) subaculeatus, Murchison,2 but its spines seem more 
numerous than is usual in that species. 

2. Genus-STROPHALOSIA, King, 1844. 

1. STROPHALOSIA PRODUCTOIDES, Murchison, sp. Plate XXI, figs. 6-11. 

1840. 0RTHIS l'RODUCTOIDES, Murchison. Bull. Soc. Geol. Fr., vol. xi, p. 254, 
pl. ii, figs. 7 a-c. 

1840. L"El'TENA. CA.l'ERA.TA, Sowerby. Geol. Trans., ser. 2, vol. v, p. 3, pl. liii, 
fig. 4. 

1865. STROl'HALOSIA. l'RODUCTOIDES, Davidson (pars). Brit. Foss. Brach., vol. iii, 
p. 97, pl. xix, figs. 13, 14 (only P). 

1871. Kayser. Zeitsch. Deutsch. Geol. Gesell., 
vol. xxiii, p. 638. 

Localities.-Baggy Point, Laticosta Cave, Croyde, Saunton, Braunton, Poles­
hill, Ashford Strand, Frankmarsh, Top Orchard, Roborough, Ashhill Quarry, 
Pouch Bridge, South Petherwyn. It is abundant and often gregarious, but 
rather local, being probably confined to particular zones in the Pilton series. 

Size.-A specimen measures about 50 mm. long by 55 mm. wide. 

l 1861, Davidson, • Brit. Foss. Brach.,' vol. ii, pt. 5, p. 175, pl. xxxiv, figs. 18-21; and 1880, 
ibid., vol. iv, p. 299, pl. xxxvi, fig.ll. 

2 1865, Davidson, 'Brit. Foss. Brach.,' vol. iii, p. 99, pl. xx, figs. 1, 2; and 1882, ibid., vol. v, 
p. 54, pl. iii, fig. 22; and 1893, Whidborne, 'Dev. Fauna,' vol. ii, p. 154; see also p. 156, pl. xvii, 
fig. 12. 
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Rernarlcs.-There is some difficulty in defining the specific limits of this 
abundant shell on account of its variability, and the likeness of some of its shapes 
to species of Productus. 

Its typical form has nearly circular margins and fairly numerous small spinous 
markings; it is well represented by Murchison's original figure, and by those of 
Sowerby's Leptrena caperata. Specimens which are rather more transverse than 
this, and have rather more numerous spinous markings, occur commonly at Pilton 
(Pl. XXI, fig. 10). In another variety the thorn-like spinous markings are replaced 
by strong and more or less continuous ribs, and the transverse wrinkles are 
confined to the posterior half (Pl. XXI, fig. 8); these shells seem in their usual 
imperfect condition sometimes so similar to P. scab1·iculus that it is not easy to 
draw the line between them, but they appear distinguishable by their smaller 
umbones, their broad hinge-lines, and their long hinge-spines. Again, on the other 
side of the typical form we find one of the commonest variations presented by 
large elongate flattish shells, in which the umbones are very small, and the spinous 
markings are minute, short, multitudinous and quincuncially arranged (Pl. XXI, 
figs. 7, 9); in these the transverse wrinkles are very numerous and prominent, and 
sometimes produce with the spinous markings a zigzag appearance. At first sight this 
variety has a distinct appearance, but it is most probably only an aged or extreme 
form of the present shell. Lastly, in a few small shells we find the spinous mark­
ings very few, acicular, and confined to the more central parts of the shell, and the 
transverse ridges prominent and straight (Pl. XXI, fig. 11) ; these may be regarded 
as immature shells. While, however, the above variations may be noted, it must 
be added that they are not constant, as they are united by intermediate forms, and 
few shells are exactly alike. There seems, therefore, every reason to believe that 
they all belong to a single species. 

The strong erect spines of the hinge of both valves sometimes reach a length 
of more than 10 mm. (Pl. XXI, fig. 9). Specimens occasionally occur in which 
the body-spines are seen to be elongate, crowded, and hair-like over the whole 
surface. A decayed specimen from Baggy retains them wherever the shell is not 
obliterated, both on the shoulders and the front portion of the valve (Pl. XXI, 
fig. 6). While the extreme elongation in shape of some specimens is largely due 
to contortion, it is probably not to be wholly accounted for by this cause. 

Two other variations not occurring in the Barnstaple area must be noticed. 
At South Petherwyn the shells called by Phillips Leptrena rnernbranacea/ but 
united by Davidson to this species, are common. These are small and flat ; 
their spinous markings are very few and blunt, while their wrinkles are numerous, 
prominent, and zigzagged. All the specimens I have noticed are dorsal valves, 
but a ventral valve is figured by Davidson. Again, in the same beds occur equally 

1 1841, Phillips, 'Pal. Foss.,' p. 60, pl. xxv, fig. 101. 
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small, rounded, ventral valves, with somewhat larger, scattered, blunt tubercles 
or spinous markings. These seem to have been referred by Phillips 1 to his 
P. lawispina,2 but are included in this species by Davidson : St. productoides, Wen­
jukoff,S and St. calvus, W enjukoff, 4 appear closely to correspond with them. It is 
rema.rkable that amid the numerous specimens from the Pilton Beds nothing like 
either of these two forms should have come under my notice, and I reserve for the 
present my opinion as to their specific identity. 

3. Genus-CHONETES, Fische1· de Waldheim, 1837. 

l. CHONETES HARDRENSis, Phillips, sp. ? Plate XXII, fig. 4. 

f 1841. 

p 1855. 
p 1861. 

1865. 
p 1880. 

1882. 
p 1884. 

O:aTHIS HARDRENsrs, Pkillip1. Pal. Foss., p. 138, pl. I viii, figs. 104 a-d; 
and pl. lx, fig. 104*. 

LEPTlENA. (CHONETEs) HaRl.IRENSis, lJJ.'Ooy. Brit. Pal. Foss., p. 454. 
CHONETEs HARDRENsrs, Davidson. Brit. Foss. Brach., vol. ii, p. 1S6, 

pl. xlvii, figs. 12-18, 25 P. 
Ibid., vol. iii, p. 94, pl. xix, figs. 0-9. 

LAQUESSIA.NA, David1on. Ibid., vol. iv, p. 312, pl. xxxiv, 
fig. 18. 

liARDRE~srs, Davidaon. Ibid., vol. v, p. 54, pl. iii, fig. 24. 
LAQUESSIANA, DavidBon. Ibid., vol. v, p. 280, pl. :u:, figs. 

20-21 a. 

Desc'ription.-Ventral valve small, moderately transverse, suboval. Hinge-line 
straight, as long as the width of the shell, bearing several obliquely-set spines. 
Umbo small, incurved, not extending above the hinge. Contour very gently 
convex. Front margin long, slightly convex. Side margins obliquely convex. 
Lateral angles rather less than right angles. Surface covered with very numerous, 
straight, divaricating rays, which are more or less nodulous. Dorsal valve concave; 
interior radially pitted. 

Size.-Length 6 mm., width 9 mm. 
Localities.-Top Orchard, Ashford Strand, Mainstone, Bradiford, Kingdon's 

Shirwell, Croyde, Laticosta Cave, Baggy, Upcott Arch Quarry, Wrafton Lane, 
Rock Hill Quarry, Ashhill Quarry. 

1 1841, Phillips,' Pal. Foss.,' p. 59, pl. xxv, fig. 99. 
2 1861, Davidson,' Brit. Foss. Brach.,' vol. ii, pt. 5, p. 166, pl. xxxiii, fig. 18 (under P. acu­

leatua). 
3 1886, W enjukoff, 'Faun. Dev. Syst. Russi.,' p. 45, pl. ii, figs. 5, 6. 
4 Ibid., p. 47, figs. 8-10. 

z 
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Remarks.-This is undoubtedly the shell to which Davidson ultimately restricted 
the name Oh. Hardrensis; but its title to that name seems rather faulty. 

Oh. Hardrensis, though described in Phillips's Devonian work, seems primarily 
to be a Carboniferous species, his two first and best figures being from W estleigb 
(Culm) and Yorkshire, though be also quotes it from Berry Pomeroy and 
Meadfoot. In 1852 M'Coy limited the name to the Carboniferous form, referring 
the Devonian shells to Oh. sa1·cinnlata (Schlotheim). Davidson, in 1865, united 
under it both the Carboniferous and Devonian shells, quoting it as especially 
abundant from near Barnstaple, figuring "one of Phillips's original specimens" 
from North Devon, and uniting with it Leptrena s01·dt"da, Sower by. In 1880, however, 
in deference to the opinion of de Koninck, he reluctantly separated the Carboni­
ferous shell under the name Oh. Laquesst:ana, de Koninck, remarking at the same 
time that the Rev. W. Downes had found two good examples of Oh. Laquessiana 

at Westleigh, which is Phillips's first locality for his Oh. Ha1·drensis. In face of 
the latter fact, can Phillips's be superseded by a later name for the Carboniferous 
shell, if it is distinct from the Devonian form? But further, though possibly 
Davidson may have included more than one species among the numerous Carboni­
ferous varieties which he records, some of them, including the typical Carboniferous 
shape, seem impossible to be distinguished from our Pilton shells (at all events in 
their present state of preservation). Lastly, it is also to be noted that the shell 
which in 1882 he figures from Hope's Nose seems also to coincide with them. On 
the whole it seems best to retain Phillips's name for these common Pilton shells, 
only remembering that, if the Carboniferous shell be ultimately proved distinct, it 
has a strong claim to retain the name Ha1·d1·ensis for itself. 

As seen in the Pilton Beds our species is very variable. Its diversity in shape 
is doubtless exaggerated by distortion, but its fine divaricating rays vary consi­
derably in size and number, while they have a granular appearance, and sometimes 
show the characteristic arrangement of minute regular and close concentric 
strire. The hinge-spines are only very imperfectly seen in any of our specimens, 
but the slight indications of them occasionally visible seem to have the same 
obliquity as in Phillips's type. 



PLATE XVII. 

LEPTOTIESMA, sp. (Page 121.) 
FIG. 

1. Specimen defective, but showing portions of the wings. Saunton Point (in a pebble). Hamling 
Collection. 

AVICULOPECTEN NEXILIS, Sowerby, sp. (Page 129.) 

2. Portion of the surface of a specimen, x 15. Laticosta Cave, Baggy. My Collection. 
3. Slab, with moulds of the opposite valves, apparently of a single shell, X 3. Laticosta Cave, 

Baggy. My Collection. 

PTERINOPECTEN SCA.BRIRADIANS, D. sp. (Page 135.) 

4. Specimen of a right valve, showing ornament and anterior wing clearly, but defective below, x 3. 
W rafton Lane. My Collection. 

PERNOPECTEN INSPERA.TUS, n. sp. (Page 143.) 

5. Specimen, showing the projecting wings, X f. Top Orchard. Barnstaple Athenreum. 

PROTHYRIS, sp. (Page 144.) 

6. Left valve, showing the anterior notch (which is fractured) and the radiating and transverse 
markings, x i· Sloly Quarry. My Collection. 

RENSSELL1Elll.A. r FORMOSA, n. sp. (Page 145.) 

7. Specimen, showing umbonal arrangements and texture, but so much distorted as to simulate 
Leptmna laticosta in shape, x t. 7 a. Portion of surface, X 40. Polesbill. Porter Collection. 

8. Large specimen, showing the cast of the dental plate~, &c., and the rounded shape of the ribs, 
X t. 8 a. U mbonal portion, X 3. Ashford Strand. My Collection. 

9. Portion of the surface of a fragmental specimen, x 40, showing the pores and the shape of the 
ribs. Ashford Strand. My Collection. 

ATHYRIS r sp. (Page 146.) 

10, 10 a. Dor~al and lateral views of a minute undetermined species, x 6. Pilton. Porter Collection. 

ATHYRIS (SEMINULA) OBLONGA, Sowerby, sp. (Page 147.) 

11. Cast of the closed valves, showing the slight marginal fold and indications of the marks left by 
the vascular sinuses, X 2. 11 a. Portion of the mould of the same individual, showing its 
smooth surface, x 3. Ashford Strand. My Collection. 

12. Cast of the dorsal valve of rather doubtful specimen, which bas a stronger and wider fold than 
usual, x t· 12 a, umbonal part, x 3. Barnstaple. Woodwardian Museum. 

ATHYRIS (CLEIOTHYRis) RoYSsn, Leveille, sp. (Page 148.) 

13. Specimen figured by David~on as Terebratula elongata, Schlotheim (?), but exactly corresponding 
with casts of this species, x t. Braunton. Museum of Practical Geology. 

14. Cast of the ventral valve of a rather doubtful specimen, X 2. Roborougb. Porter Collection. 
15. Mould of the ventral valve of a small ~>pecimen, showing the surface and the beginnings of the 

crura, x 2. 15 a, Umbonal part, X 5. Pilton. Porter Collection. 





PLATE XVIII. 

FIG. 
ATHYRis (CLETOTHYRrs) RoYSsn, Leveille, sp. (Page 148.) 

1. Dorsal view of the cast of a young specimen, showing the central septum and 
the muscle-scars, X 3. Croyde. Museum of Practical Geology. 

2. Dorsal view of a similar specimen, showing the spire, X 3. 2 a, posterior 
view, showing the opening of the visceral canal, X 3. Croyde. Museum 
of Practical Geology. 

3. Mould of another young specimen, showing the ornament, X 3. (This firJiiTe 
is dmwn ont of the perpendicular.) Poleshill. Porter Collection. 

4. Mould of a large distorted specimen, showing the fold and the ornament, 
which becomes closer and more spiniferous near the margins, X 2. 
Pouch Bridge. Barnstaple Athenooum. 

5. Distorted mould of another large specimen, with unusually numerous strioo, 
X 2. Pilton. Porter Collection. 

SP.i<JCIES INDE'l'ER. 

6. Cast of a ventral valve, showing muscular marks and signs of probable ribs, 
X 2. Poleshill. Porter Collection. 

SPIRIFERA MIOROGEMMA, Phillips. (Page 151.) 

7. Cast taken from the mould of a valve, showing ornament., but distorted in 
the region of the sinus, X 2. 7 a. Portion, X 5. Pilton. Porter Collec­
tion. 

8. A distorted dorsal valve, showing the fold, X l Top Orchard. Barnstaple 
A.thenooum. 

SrrRIFERA VEl~NEUILII, Murchison. (Page 152.) 

9. A crushed inc:lividual, showing the hinge, X t. Pilton. Porter Collection. 
10. Portion of the cast of a specimen of the variety Sp. Barmnensis, showing the 

sp1res. 
11. Portion of the surface of a large specimen, showing the minor longitudinal 

ornament, X 10. Ashford Strand. Barnstaple Athenooum. 
12. Portion of another specimen, in which the transverse ornament is strong and 

the minor longitudinal ornament invisible, X 10. Ashford Strand. 
Barnstaple Athenooum. 

13. Ventral valve, seen from within, X t. 13 a, portion of surface, X 15, 
showing the arching lines of pores. Snapper Quarry. My Collection. 





PLATE XIX. 

FIG. 
SPIRIFERA OBLITERATA, Phillips. (Page 156.) 

1. Phillips's type specimen, being a ventral valve, X t· Brushford. :Museum of Practical Geology. 

2. Specimen of a dorsal valve, x i· Top Orchard. Hamling Collection. 
3. Another specimen with numerous ribs, x t. Ashhill Quarry. My Collection. 
4. A small specimen of the umbonal part of a dorsal valve, x 3. 4 a, umbo, x 6. Frankmarsh. My 

Collection. 

SPntrFERA URn, Fleming. (Page 157.) 

5. An unusually large specimen of the ventral valve, x t· Roborough. Porter Collection. 
6. A ventral valve, apparently of a variety of this species, with <n unusually small beak and a very 

deep angular sinus, x 2. Barnstaple. "\Voodwardian Museum. 

7. A small specimen of the dorsal valve, x 3. Ashhill Quarry. My Collection. 

SPIRIFERA MESOMALA, Phillips. (Page HiS.) 

S. A small defective ventral valve with well-preserved surface, showing the smooth median sinus, X 5. 
Saunton Hotel. My Collection. 

9. A small and very badly preserved ventral valve, either of this species, or, more probably, of Sp. 
Verneuilii, X f. 9 a, view of area. 9 b, side view. Sloly Quarry. Mr. Upfield Green's 
Collection. 

SPIRIFERINA CRISTATA (Schlotheim), var. OCTOPLICATA, Sowerby. (Page 159.) 

10. Specimen of a ventral valve, Rhowing the plaited surface, x 3. Poleshill. Porter Collection. 
11. A small ventral valve in the state of a cast, x 2. 11 a, portion, X 15, showing the puncta of the 

surface. Poleshill. Porter Collection. 

RHYNCHONELLA PAnTRIDGI.iE, Whidbome. (Page Hil.) 

12. Cast of dorsal valve, showing the fold with four ribs, x f. 12 a, umbonal portion, x 4, showing 
the hinge arrangement. Pilton. Porter Collection. 

l::l. Ventral valve, showing the sinus with three ribs, the ridge bounding the muscular area, and the 

apical grooving of the ribs, x 2. Pilton. Porter Collection. 

14. Another specrmen, x t. Roborough. Porter Collection. 

RHYNCHONELLA TOGATA, n. sp. (Page 163.) 

15. Ventral valve, showing the two ribs on the sinus, xi· "North Devon." Museum of Practical 
Geology. 

16. Another ventral valve, showing the coarse distant ribs and the muscular area. Marwood. 

Museum of Practical Geology. 
17. Umbonal portion of another dorsal valve (which has three ribs on the fold). Pilton. Barnstaple 

Athenreum. 

18. A very defective dorsal valve, with no indication o£ lateral ribs, x ~~. Barnstaple. Museum 
of Practical Geology. 





PLATE XX. 

ATHRYis (CLEIOTHYnrs) RoYssn, Leveille, sp. (Page 148.) 
FIG. 

1. Portion of the mould of a specimen, showing the spines, X 8. Poleshill? Porter Collection. 
2. Portion of the mould of another specimen, showing the transverse ridges and the commencement 

of the spines, X 8. Pilton. Porter Collection. 

RHYNCHONELLA LATICOSTA, Phillips, sp. (Page 16,1,.) 

3. Large obliquely distorted specimen. 3 a. Another view. Laticosta Cave, Baggy. My Collec­
tion. 

4. Cast of a smaller dorsal valve, showing the median septum. Laticosta Cave, Baggy. My Collec­
tion. 

STROPHO:MENA RHOMBOIDALIS, Wilckens, sp. (Page 168.) 

5. Interior of a dorsal valve. Pilton. Porter Collection. 

OnTHIS INTERLINEATA, Sowerby. (Page 165.) 

6. Cast of a dorsal valve, X 2. Pilton. Porter Collection. 
7. Cast of a ventral valve, x 2. Pilton. Porter Collection. 

0RTHIS, sp. (Page 165.) 

8. Specimen, drawn from a wax cast of a mould, X 6. 8 a, Portion of shell, X 30, showing markings, 
which may, however, be partly due to weathering. Saunton? Porter Collection. 

9. Specimen, x 6. Saunton ? Miss Partridge's Collection. (The slab on which this lies proves to 
be the reverse of the slab in the Porter Collection; it contains several small specimens, and the 
artist appears to have chosen the cast of the same shell as that in the last figure.) 

0RTHOTETES CRENISTRIA (Phillips), var. ARACHNOIDEA, Phillips. (Page 166.) 

10. Portion of a large variety, with very fine and numerous ribs, x 2. "Blagiford Paper Mills," 

Ilfracombe Road. Porter Collection. 
11. Portion of another specimen, with few and coarse ribs, X 2. Saunton Down, south end of Croyde 

Bay. Hamling Collection. 

PnoDUCTUS PRJELONGUS, Sowerby, sp. (Page 168.) 

12. Dorsal valve, showing the median rib and the ears, X t· 12 a, side Yiew, X %- Top Orchard, 

Barnstaple Athemeum. 
13. Small ventral valve, showing the scars of spines in the sinus and on the ears, x t. 13 a, side 

view, x 2. Pilton. Porter Collection. 

PRODUCTUS PRJELONGUS, var. Sll\IPLICIOR, n. var. (Page 169.) 

14. Specimen partially hid by matrix, showing the absence of a median 8inus, and the presence of 
short scattered spines, x 2. 14 a, portion of shell enlarged. Poleshill. Porter Collection. 

1;), Another specimen, with smaller umbo, X 2. 15 a, side view, X 2. Barnstaple. Woodwardian 

Museum. 

PRODUCTUS SCABRICULUS, JJ:fartin, sp. (Page 170.) 

16. A transverse ventral valve, nat. size. Smoking House Lane. Porter Collection. 

17. Another distorted specimen, with scars of spines on the ears. 'Voodwardian Museum. 

18. Portion of mould of dorsal valve, X 10. Pilton. Porter Collection. 





PRODUOTUS cf. P. SUBACULEATUS, Mnrchison. (Page 174.) 
FIG. 

1. Imperfect dorsal valve, with the casts of long spines of the ventral valve. 
Pilton. Porter Collection. 

2. Fragment of the mould of a ventral valve, showing casts of long spines, X t, 
Fremington. Porter Collection. 

3. Worn cast of a valve, showing the scars of spines m transverse rows, X t, 
Fremington. Porter Collection. 

PRODUO'rus CORRUGATUS, M'Coy. (Page 173.) 

4. Oblique view of a worn specimen, with less flexuous ribs than usuaL 
Fremington. Porter Collection. 

5. Dorsal valve, most probably of this species, seen from within. Fremington. 
Porter Collection. 

STROPHALOSIA PRODUOTOIDES, Murchison, sp. (Page 175.) 

6. Posterior part of a decayed specimen, which is covered (wherever the surface 
is not totally obliterated) by crowded hair-like spmes. Laticosta Cave, 
Baggy. My Collection. 

7. Dorsal valve, showing hinge-area and hinge-spines; part of the centre being 
broken away, another specimen is disclosed, which shows the attachment 
of the spines, X t. 7 a. Portion of the latter specimen, X 8. Poleshill. 
Porter Collection. 

8. Ventral valve, with very long ribs and hardly any signs of spines, except on 
the hinge. Poleshill. Porter Oo1lection. 

9. Specimen, showing the length of the hinge-spines, X i. Pilton. Porter 
Collection. 

10. Transverse specimen, with short ribs, X t. Poleshill. Porter Collection. 
11. Young specimen, with very few short ribs in the median parts, X 2. 

Poleshill. Porter Collection. 

PRODUCTUS t>OABRICULUS, Martin, sp. (Page 170.) 

12. Large elongate dorsal valve, showing the hinge-area. Pilton. Porter 
Collection. 
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2. CHONETES MARGAHITACEA, Whidbm-ne. Plate XXII, figs. 5, 5 a, 6. 

1896. CHONETEB MARGARITACEA, Wkidborne. Proc. Geol. Assoc., vol. xiv, 

p. 376. 

Description.-Ventral valve small, very transverse, semi-oval. limbo low, 
rounded, very slightly extending over hinge. Hinge-line straight, equal to the 
width of the shell in length, bearing three (or four) nearly perpendicular spines. 
Margins very gently curved in front, gradually increasing in curvature laterally, 
and meeting the hinge-line at nearly right angles. Contour of surface moderately 
convex, becoming flatter on thE~ wings. Ribs about thirty, low, rounded, divided 
by narrower concave furrows, vanishing on the wings, and crossed by minute 
regular sharp distant concentric threads, which are twice as close as the ribs. 

Bize.-Length 7 mm., width 15 mm. 
Localities..-ln the Porter Collection are six specimens from Roborough, 

Poleshill, and Pilton; in the Barn staple Athenreum one from Bradiford ; in the 
Museum of Practical Geology one from Braunton; and in my Collection one from 
Croyde. 

Remarlcs.-This beautiful shell is distinguishable from Oh. Hard1·ensis, with 
which it occurs, by its somewhat larger size, its more transverse and oval shape, 
and its much larger, fewer, and more simple ribs, as well as by its pronounced 
concentric ornament. 

From Oh. Phillipsii, Davidson/ it differs in its more oval and transverse shape 
and its considerably finer ornament. 

Oh. plebeia, Schnur,2 appears to be less transverse, and to have less simple ribs 
and more oblique hinge-spines. 

3. CHONl!lTES lLLINOISENSIS, Wm·then? Plate XXII, figs. 7, 8. 

P 1858. CnoNETES LoGANI, Hall (not Norwood and Pt·atten). Geol. Rep. Iowa, 
vol. i, pt. 2, p. 598, pi. xii, figs. 1 a-e, 2. 

P 1860. lLLIJSOISENSis, Worthen. Tran11. St. Louis Acad. Sci., vol. i, 
p. 571. 

p 1868. Meek and Worlhen. Geol. Surv. Illin .• vol. iii, 
p. 505, pi. xv, figs. 8 a, b. 

1896. Whidborne. Proc. Geol. Assoc., vol. xiv, p. 376. 

Description.-Shell rather small, transverse. Hinge-line straight, nearly as 
long as the width of the sheH. Margins moderately convex in front, their 

1 1882, Davidson, 'Brit. Fuss. Brach.,' yoJ. v, p. 54, pi. iii, figs. 23, 28 a. 
2 1897, Whidborne, 'Quart. Journ. Geol. Soc.,' Yol. liii, p. 454, pi. xxxiii, figs. 1, 2. 

AA 
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convexity gradually increasing on the sides, the extremities of which meet the 
hinge-line at an obtuse angle. Ventral valve moderately convex. Dorsal valve 
flat, becoming concave near the margins. Hinge-line with (at least) two very 
long, thin, slightly oblique spines on each side in the ventral valve. Surface 
covered with multitudinous elevated, rounded, divaricating and sometimes rat.l1er 
flexuous, minute radiations (probably about 150). 

8-ize.-A distorted specimen is 8 mm. long by 15 mm. wide. 
Locality.-In the Porter Collection are two slabs, containing several specimens . 

from Pilton or Fremington. 
Remarlcs.-These fossils appear distinguished by the very great number of 

the ribs, as well as by the flexuosity of these ribs, which seems to be caused hy 
their frequent divarication at irregular intervals. 

They are very similar to Ohonetes Dalmaniana, de Koninck,t as given by 
M'Coy 51 and Davidson,8 but appear to differ by their longer, less oblique, and 
(apparently) fewer hinge-spines, and their rounded cardinal angles. 

As far as eau be judged from Meek and W orthen's figure, they rlo not appear 
distinguishable from Oh. Illinoisensis, though in that figure the length of the 
spines is not shown, and the sides of the shell seem rather straighter. 

2. OaoEa-INARTICULATA, De.rthayes, 1836. 

I. Family-CRANIIDJE, d'Orbigny, 1847. 

1. Genus-CitANIELl.A, rEhle?·t, 1888. 

1. CRANIA INSECURA, n. sp. Plate XXII, fig. 9. 

Description.-Cast of dorsal or upper valve irregularly quadrate with 
rounded angles, rather longer than broad, and widest at or about one-third the 
diameter from the front. Apex small and sharp, slightly in front of the centre. 
Contour broadly conical, but having two large indistinct swellings before the 
apex, one on each side, in front of which the surface sinks steeply to the margin. 
Anterior margin almost straight; lateral margins oblique and slightly arching; 
posterior margin straight, and only half the width of the anterior. Margins (in 
cast) with a broad concave border. Occlusor muscle-marks two, conca.ve, ovoid 

1 1843, de Koninck, • Discr. Anim. :Foss. Terrain Car b. Belg.,' p. 210, pi. xiii, fig. 3; and 
pi. xiii biB, fig. 2. 

2 1844, M•Coy, • Synops. Carb. Foss. Irel.,' p. 119, pi. xx, fig. 7. Mons. <Ehlert informs me that 
he questions the identity of M•Coy's and de Koninck's species. 

a 1861, Davidson, • Brit. Foss. Brach.,' vol. ii, pt. 5, p. 183, pi. xlvi, figs. 7-7 b. 
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or pear-shaped, adjacent in front and slanting outwards, situate immediately 
behind the apex, and one-seventh of the shell in length. Divaricator scars 
rather larger and more oval than the occlusors, concave, elongate, not slanting, 
apparently bisected longitudinally, situate at the postero-lateral corners, and 
touching the inner edge of the marginal rim. Surface (of cast) traversed by an 
irregular transverse ornament, reproduced from the organism to which it was 
attached. 

Size.-Length 13 mm., width 12 mm., depth 7 mm. 
Localities.-In the Barnstaple Athenamm is a specimen on a slab with P1·oduclus 

prcelongus, Rhynchonella Pa1·t1·idgice, &c. Though its locality is not stated, it is 
clearly from the equivalent to the 'l'op Orchard beds. A doubtful specimen is in 
the Porter Collection from Pilton, and another in my Collection from Ashhill 
Quarry. 

Remarlcs.-The figured specimen is indistinct, especially in consequence of its 
having irregular ridges assumed from some other organism on which it was 
parasitic. Davidson 1 notes that the free valves of the Carboniferous Oranice are 
sometimes similarly marked. The broad marginal concavity seems to indicate a 
massive shell, and the concave marks in the cast show that in the shell the 
muscle-scars were very convex. 

In 1896 I referred this shell to Oraniella Meduanensis, <Ehlert ; 2 I am inclined 
now to think that there are probably not sufficient grounds for this identification ; 
the muscular impressions appear to be smaller and differently shaped, and there 
appears something in the nature of a border. Moreover, Mons. <Ehlert, judging 
from a photograph submitted to him, regards it as a Oraniella of the group of 
Meduanensis, but distinguishable by its contour, the situation of the muscles, and 
the position of the summit. 

To the Carboniferous Crania q~ta.drata, M'Coy, sp.,8 it also appears somewhat 
similar; but it is distinguished by the anterior position of its vertex and its 
occlusor scars, and by the more transverse shape of its divaricator scars. 

Of Omnia proavia, Goldfuss,4 I have only been able to find figures and 
descriptions of the lower or fixed valve, and have therefore been unable to 
compare it. In shape it would seem to have been more rectangular and 
transverse. 

1 1861, Davidson, 'Brit. Foss. Brach.,' vol. ii, pt. 5, p. 195. 
i 1888, <Ehlert, 'Bull. Soc. Etud. Sci. Angers,' (1887), p. 38, pi. x, figs. 1-1g. 
s 1844, M'Coy, 'Synops. Car b. Foss. lrel.,' p. 104, pi. u, fig. 1. 
t 1853, Schnur, 'Palmontographica,' vol. iii, p. 230, pi. xliii, figs. 9 a, b; and 1871, Kayser, 

'Zeitsch. Deutsch. Geol. Gesell.,' vol. uiii, p. 641, pl. xiv, fig. 6. 
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2. Genus-CRANIA, Retzins, 1781. 

1. CRANIA? RICTA, n. sp. Plate XXII, figs. 10, 10 a .• 

1896. CRA.NI.A. RINOENS, Whidhorne (not Honinghau11). Proc. Geol. Assoc., vol. xiv, 
p. 376. 

Description.-Ventral valve flattish, transversely oval. Divaricator scat·s 
rather small, transversely oval, slightly convex, strongly defined, crossed by 
strong oblique ridges, and situated very near each other and near the centre of the 
posterior margin. Occlusor scars confluent, forming apparently a long transverse 
oval prominence, covered with transverse ridges, and situate at about the 
posterior fourth of the median line. Ventral adjustor (?) scars very small, 
obliquely oval, situate at the antero-lateral margins of the occlusor scars. Inner 
surface covered by minute olosely-art·anged tubet·cles or granules. 

Size.-Length about 14 mm., width about HI mm. 
Localities.-A single specimen ft·om Pilton is in the Porter Collection. 
Remm·lcs.-I am very doubtful about the genet·ic position of this curious 

fossil, and only place it provisionally in this genus as its muscle-marks appear not 
unlike those of some species of Omnia. In many ways it seems to be remarkable. 
The specimen, which is almost flat, and may, I think, be regarded pretty confidently 
as a ventral valve, shows no signs of having been attached to any other organism. 
The striation of the muscle-scars is very strong and acute ; the divaricator scars 
are unusually proximate to each other, being less than their own width apart; 
and the width across the pair is less than one-third the width of the whole shell. 
The surface at the centre of the occlusor scars is blurred, so that it cannot be 
seen whether they are fully or only partially confluent. At their anterior corners 
may be seen two much smaller and less distinct scars, which may perhaps belong 
to ventral adjustors. The most striking feature of the fossil, however, is the 
coarse tuberculation of its inner surface, which conveys the idea, not of being the 
casts of pores left in a decayed shell-structure/ but of being the original internal 
face of the shell. 'l1his is, perhaps, analogous to the tuberculated border of some 
species of Oram~a.. 

I have been unable to find the description of any species at all approaching 
this shell; and, though its general resemblance to some more recent Ora.nim makes 
it just possible that it may be included within the limits of the genus, it is far 
more likely that further specimens will prove the existence of generic or even 
greater distinctions. 

1 But compare 1892, Hall and Clarke, 'Pul. N. Y.,' vol. viii, pt. 1, pi. iv u, fig. 7. 



LINGULA. 

11. Family-DISCINID..E, Gray, 1848. 

1. Genus-DISCINA, Lamarclc, 1819. 

1. DISClNA NITIDA, Phillips, sp. Plate XXII, figs. 11, 11 a, 12. 

183 

1836. OaBICULA. NITIDA, Pkillip1. Geol. Yorks., vol. ii, p. 221, pl. i.s:, :6.g11. 
10-13. 

1865. DISCINA NITIDA, Davidson. 

1871. - ? Ka!JBBr. 

Size.-Length 23 mm., width 18 mm. 

Brit. Foss. Brach., vol. iii, p. 104, pi. xs:, 
:6.g:1. 9-lOa. 

Zeitsch. lJeutsch. Geol. Gesell., vol. xs:ii i, 
p. 640. 

Localities.-In the Museum of Practical Geology is a lower valve from 
· Barnstaple, and two upper valves (the smaller of which was figured by Davidson) 
from West Angle (Pembrokeshire). In Miss Partridge's Collection is a specimen 
of each valve from Saunton. I have obtained specimens from Saunton Hotel and 
the "Laticosta Cave," 1 Baggy. 

Rernarks.-The comparison of our specimens with a large series of Carboni­
ferous specimens leaves no doubt of their specific identity. The only differences 
observable are that the Devonian specimens sometimes are slightly larger and 
sometimes more elongate and oval, and that the fm·amen of the lower valve, as 
seen internally in them, is much smaller than it is as seen externally in the 
Carboniferous examples, which difference probably is simply due to its character. 

In Miss Partridge's specimen of the upper valve, the strong median longitu­
dinal thickening under the apex is more evident than it is in the Yorkshire shells, 
in several of which, however, it is observable. 

Ill. Family-LINGULID..E, King, 1850. 

1. Genus-LINGULA, Brugu£ere, 1792. 

1. LINGULA SQUAMIFORMIS, Phillips. Plate XXII, fig. 13. 

1836. LINGULA SQUA.IIIIFORMIS, Pkillip1. Geol. Yorks., vol. ii, p. 221, pi. x1, 
fig. 14. 

1865. Davidson. Brit. Foss. Brach., vol. iii, p. 105, 
pl. xx, figs. 11, 12. 

1 " Laticosta Cave " is, of coul'se, not a. local name in ordinary use. It is as well to remark again 
that I have simply used it a.a an abbreviation to indicate the one spot where (in company witb 
numerous other specie!!) Rk. laticolta has hitherto been found. 
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Size.-Length 19 mm., width 14 mm. 
Localitie.tt.-Very abundant at Sloly Quarries. Specimens have been found 

near Baggy Point by Mr. Townshend Hall. A single fine specimen from Saunton 
is in Miss Partridge's Collection. 

Remarlcs.-The specimens from Sloly sometimes occur in beautiful states of 
preservation, but are almost always more or less distorted. Occasionally they 
appear almost circular in shape, and these my friend Mr. Townsbend Hall was 
inclined to separate under the manuscript name L. circula1is; but, having 
examined his specimens, I believe that their shape is entirely due to pressure, and 
that there is no reason to regard them even as a variety of the common form. 

On the other band, I am more doubtful as to the identity of the fine dorsal 
valve (Pl. XXII, fig. 13) found by Miss Partridge in the Pilton Beds of Saunton. 
Its almost oblong shape, almost horizontal posterior margin unbroken by the 
apex, its very convex shoulders, its thin shell, and the five or six radiating lines 
on the cast in front, seem to indicate that it is at least a marked variation from 
the form of the species occurring at Sloly. 

2. Cr.Ass-BRYOZO.A, Ehrenberg, 1832. 

1. 0RDER-GYMNOL...:EMATA, Allman, 1856. 

1. SuB-ORDER-CRYPTOSTOMATA, Vine, 1883. 

Fenestellids are very abundant in the Piiton Beds ; but, as usual, their state of 
preservation is such as not to lend itself to their easy determination. They can 
in general only be obtained in fragments, crushed and drawn out in different 
directions, so as to mask their relative dimensions. From the pressure which the 
fronds have undergone it can rarely be said whether they were originally fan­
shaped or conical. From the nature of the rock it is impossible to obtain 
sections. They occur for the most part either (1) in the condition of internal casts 
when the cells are visible, but too frequent.ly the dissepiments have disappeared, or 
(2) in that of external moulds, in which case sometimes the cell-mouths may be 
recognised, but the dissepiments are frequently blurred by the matrix or missing. 

Hence specific determination can only be very tentative. There appears to 
be sufficiently clear evidence of the existence of at least three or four species, 
but to define them so as to show their differences or their identity with fossils 
occurring in other localities is almost impossible; and it is not unlikely that if 
better specimens were obtainable, differences would be found to exist between 
some specimens which, under present circumstances, it is necessary to place 
together. 
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I. Family-FENESTELL1D1E, King, 1849. 

1. Genus-FENESTELLA, Lonsdale, 1839. 

1. FENESTELLA l'LEBEIA, M'Ooy. Plate XXII, figs. 14-15 a; and Plate XXIII, 
figs. 1, 1 a. 

1841. FENEBTELLA ANTIQUA? vars. /3 P and y, Phillips. Pal. l!'os~ .• p. 24, pl. xii, 
fig.,. 35 (d, e?)f, g. 

1844. PLEBEIA, M'Cog. Synops. Carb. Foss. Irel., p. 203, pl. xxix, 
fig. 3. 

1855. Brit. Pal. Foss., p. 76. 
1879. Shrubsole. Quart. Journ. Geol. Soc., vol. xxxv, 

p. 278. 

1881. Ibid., Yol. xxxvii, p. 179. 

Dese1·iption.-Zoarium apparently flabelliform, large. Fenestrules about nine 
or ten in the length of 10 mm., and thirteen in the width of 10 mm., elongate, 
oblong. Branches stout, undulating near the base, almost straight in the distal 
parts, about the width of the fenestrules, and divaricating at first irregularly aml 
farther from the base at very regular distances. Dissepiments apparently small 
and narrow. Non-poriferous surface ornamented with a few strong longitudinal 
ridges. Mode of increase sometimes near the base by one or two new branches 
rising from the closed head of a fenestrule, but generally by the simple fission of 
the branches, which appears to occur at the rate of once in about ten fenestrules, 
and at the same level in groups of adjoining fenestrules. Cells arranged in two 
alternating rows, sometimes with a third cell intercalated at the commencement 
of a branch, pentagonal in longitudinal section, numbering from four to six, 
generally five, in the length of a fenestrule. 

Size.-A fragmentary specimen is 50 mm. long. 
Localities.- Poleshill, Wrafton Lane, Pilton, Ashford Strand, Snapper 

Quarry, Kingscote (near Brushford), Croyde, &c. It is an abundant species, 
and is found at most of the Pilton localities, though it is not so frequent in beds 
where large Brachiopods predominate. 

Remarks.-This appears to be the species described by Phillips from North 
Devon under the name "Fenestella antiqua, (?), Lonsdale, var. {3 and y," though 
under these varieties he also included the South Devon form, which I have called 
F. fanata/ and from which it differs in its less rapid branching, the larger number 
of cells to a fenestrule, and other points. M'Coy, in 1855, separated the form 
found at Petherwyn from the Middle Devonian species, and referred it to his pre-

l 1895, Whidborne, 'Dev. Fauna,' vol. ii, p. 165, pl. x:viii, figs. 6-10; and pl. xix, figs. 3, 4. 
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viously described F. plebeia, and it appears to me that with that species these Pilton 
fossils are identical. 

'J.lhe only point in which Phillips's description does not agree with our fossils 
is that he figures and describes the non-poriferous face as granular, whereas they 
show it to be striated. A free specimen, however, from Ironpost has it tubercu­
lated, and though the fossil is obscure, it seems most likely that that feature is 
due to mineral change acting perhaps on a finely granulated matrix, and may 
have obliterated the original striation. 

2. FENESTELLA? UMBROSA, n. sp. Plate XXII, figs. 16, 16 a; and Plate XXIII, 
figs. 2, 2 a, 3, 3 a. 

Description.-Zoarium large, convex, infundibuliform. Branches undulating, 
stout, broader than the fenestrules, poriferous on the external face, which is 
obliquely flattened, and appears to bear a thin sharp median keel. Non­
poriferous face with a few very strong longitudinal strire, of which the central 
seems strongest, and perhaps forms an incipient keel. Cells two or three (or 
occasionally even four) to a fenestrule, projecting (?) so as to cause indentations 
on the sides of the branches. Fenestrules twelve to seventeen in the length of 
10 mm., and about twenty-two in the width of 10 mm. Rate of branching about 
one in seven. 

Size.-A doubtful crushed specimen is more than 80 mm. long. 
Localities.-In the Barnstaple Athenreum is one specimen from Roborough; 

in the Woodwardian Museum two from Barnstaple; in the M~seum of Practical 
Geology one from Croyde and one from the Pilton Beds; in the Porter Collection 
six from Roborough, Poleshill, and Pilton; and in my Collection one from 
Croyde Rocks. 

Remarks.-These specimens appear clearly to indicate a species distinct from 
the common Pilton Fenestella plebeia both in general appearance and detail, and 
distinguished from it by its stouter, more undulating branches, its smaller and 
narrower fenestrules, its more rapid branching, its cup-like shape, and other 
points. At the same time the imperfect state of our specimens, which are almost 
all moulds or casts, makes it hard to say how much weight may be placed on 
characters and measurements observable in them, and there are some inconsis­
tencies noticeable in them, rendering it not impossible that they include two 
similar species, which cannot be separated without better material. Thus-

(1) A specimen in the Woodwardian Museum, another in the Museum of 
Practical Geology, and another in the Barnstaple Athenreum show that the 
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zoarium was infundibuliform, either from its developing from a central base or 
from its sides overlapping each other. In these fossils the poriferous face of 
the branches is external, and in one of them it appears to show a thin keel. 

(2) In a second specimen in the Museum of Practical Geology, however, the 
poriferous face appears to be upon the concave (or internal) sicle of the zoarium. 
'rhis fossil is a mould, and is remarkable for having circular cavities, not quite as 
numerous as the fenestrules, irregularly placed on its branches, which they equal 
in width. Whether these cavities indicate spines, as in F. Lyelli, Dawson,1 or 
ovarian capsules or nodes such as are described in the very similar F. vera, 
Ulrich/ does not appear. The specific identity of this specimen must evidently 
be at present doubtful, unless the appearance of the inner face being poriferous is 
deceptive. 

In the other specimens the number of cells to a fenestrule is sometimes two, 
sometimes three, while sometimes (unless a dissepiment has bPen obliterated) it is 
four. In one or two specimens which seem to belong to the same species, but 
which are in a different state of preservation, and perhaps more nearly resemble 
P. pleueia in some points, their number is clearly three or four. 

4tfinities.-F. nodulosa, Phillips,3 appears to be a closely allied form, resembling 
our typical specimens in the prominence of the cell-mouths, which nodulate the 
sides of the branches. Possibly its cells were as a rule slightly more numerous, 
and its fenestrules wider. Among numerous examples of it in the Woodwardian 
:Museum are two which show its frond to be flabellate, as described by M'Coy 4 

(though Phillips called it" radiating," and so figured it). For this reason it seems 
safer to regard it as distinct. 

F. owlata, M'Coy,5 also is very similar, but appears to branch more rarely, to 
have no keel on the poriferous face, and to be smooth on the reverse. In these 
points, perhaps, F. flabellata, Phillips/ is still nearer, but its branches seem to be 
slighter, and its fenestrules more regular; it was regarded by Shrubsole as 
synonymous with F. membranacea, Phillips (i.e. Hemitrypa hibeTnica, M'Coy). 

M'Coy mentions that in H. hibemica there are large irregular spines on the 
inner face. The fact that the external face is poriferous, and other resemblances, 
may possibly indicate that our species is really a Hemitrypa, but at present there 
is no direct proof that it is so. The prominence of the pores, at all events, 
distinguish it from H. hibe1·nica as well as from H. octtlata, Phillips. 

1 1879, Nicholson, 'Manual Palreont.,' vol. i, p. 420, fig. 262. 
2 1890, Ulrich,' Geol. Surv. Illinois,' vol. viii, p. 5:35, pl. xliv, figs. 1, 1 a; and pl. liv, fig. 3. 
3 1836, Phillips, 'Geol. Yorks.,' vol. ii, p. 199, pl. i, figs. 31-33; and 1881, Shrubsole, 'Quart. 

J ourn. Geol. Soc.,' vol. xxxvii, p. 183. 
4 1844, M' Coy, 'Synops. Carb. Foss. Ireland,' p. 203. 
5 Ibid., p. 203, pi. xxviii, fig. 15. 
6 1836, Phillips,' Geol. Yorks.,' vol. ii, p. 198, pl. i, figs. 7-10. 
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3. FENEST]j]LLA LAXA, Phillips. 

1836. FENESTELLA LAXA, Phillips. Geol. Yorks., vol. ii, p. 1!l9, pl. i, figs. 
26-30. 

1841. 
1879. 

1881. 

Pal. Foss., p. 23, pi. xii, figs. 34 a, b. 

CRASSA, Shrubsole. Quart. Journ. Geol. Soc, vol. xxxv, 
p. 280. 

Ibid., vol. xxnii, p. 186. 

Rema,1·les.-Under this name Phillips identifies fossils from Petherwyn and 
Croyde with those he had before described from the Carboniferous of Yorkshire. 
His Devonian figure shows fenestrules about 10 mm. long by 5 mm. wide. 

I have met with no specimens of any Fenestella at all approaching these 
dimensions. 

4. FENESTELLA POLYPORATA, Phillips. Plate XXIII, figs. 4, 4 a, 5, 5 a. 

1836. FENESTELLA POLYPORATA, Phillips. Geol. Yorks., vol. ii, p. 199, pl. i, 
figs. 19, 20. 

? 1844. MULTIPORATA, M'Coy. Synopsis Carb. Foss. Irel., p. 203, 
pi. xxviii, fig. 9. 

1879. POLYPORATA, Shrubsole. Quart. J ourn. Geol. Soc., vol. xxxv, 
p. 280. 

1881. Ibid., vol. xxxvii, p. 185. 

Description.-Zoarium composed of very large network, very irregular near 
the base, but more regular (and rather smaller ?) in the upper parts. Branches 
much narrower than the fenestrules, sometimes dividing at the same levels. 
Poriferous face with a blunt angle or keel, and with obliquely flattened (or 
excavated?) sides, bearing (close to, but not protruding over, the margin) a row of 
elevated, elongate, oval cell-mouths, separated by intervals of about half their 
length. Non-poriferous face rounded (or bluntly keeled?), roughly granulated(?). 
Fenestrules oblong, 2 to 4 mm. in length, and about 1 mm. wide; but near the 
base irregularly ovoid, and sometimes still longer. About eight cells to a fenestrule. 

Localities.-A fragmentary specimen, showing the cell-mouths, from the Pilton 
beds is in Mr. Hamling's Collection, one from Pilton in the Porter Collection, and 
three from Kingscote, Pouch Bridge, and East Anstey in my Collection. 

Remarks.-Carboniferous specimens of F. polyporata in the Woodwardian 
Museum from Hook Head and from Settle are evidently identical with our Pilton 
examples. In both these cases the stems seem slightly stouter and the fenestrules 
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more oval, but probably our specimens might more resemble them if they were 
not so cloaked by the matrix, which often almost or entirely covers the dissepi­
ments. F. multiporata, M'Coy, is united by Shrubsole with this species, and 
there certainly seems nothing to distinguish it; the Pilton fossils seem midway 
between them. 

Affinities.-F. qu,adridecimalis, M'Coy,l would appear to branch more rapidly, 
and to have thinner branches and much more numerous pores. 

Whatever the specimens from Pilton referred by Phillips to his F. laxa may 
be, their reticulation (as in the Carboniferous type) was very much larger than 
that of the present species, e. g. in his figure (said to be natural size) it is more 
than twice the length of that of our fossils, and the stems are wider than the 
width of our stems and fenestrules together. It could not, therefore, be 
reasonably regarded as the same species. 

II. Family-.AcANTHOCLADIIDJE, Zittel, 1880. 

1. Genus-PF.NNIRE'l'lPORA, d'Orbigny, 1849. 

Goldfuss defined his genus Glauconeme 2 for four of Munster's species belong­
ing to or in the style of Vincu,la1·ia, and afterwards added a fifth species, G. disticha,3 

from the Eifel or from Dudley, to which his generic definition was not applicable. 
The latter species, according to his figure, seems probably congeneric with G. 
bipinnata, Phillips. In 1839 G. disticha was described from Dudley by Lonsdale 4 

in' Siluria,' but in terms which imply that the Dndley fossil was more akin to 
Ptilopom than to G.' bipinnata, which Phillips in 1841 described from the Pilton 
beds. In 1849 d'Orbigny 5 formed the genus Penniretipom, and defined it in 
terms which, though slight, are consistent with the characters of the present 
genus. He enumerated eight species, of which probably the first two do not 
belong to the present genus, and the next four do. Curiously enough he omits 
G. bipinnata, and places it under M'Coy's genus Ichthyorachis, having possibly 
mistaken Phillips's drawing of the reverse side for the obverse. In 1884 Vine 6 

formed a new genus, Pinnatopom, with G. bipinnata for its type, and restricted 
Glauconeme to G. disticha, Lonsdale. In 1890 Ulrich 7 followed Vine as to 

1 1844, M'Coy, 'Synopsis Carb. Foss. Irel.,' p. 204, pl. xxviii1 fig. 13. 
2 1830, Goldfuss, ' Petref. Germ.,' vol. i, p. 100, and p. 101, note ou Vincularia. 
3 Ibid., p. 217, pl. lxiv, fig. 15. 
' 1839, Murchison, 'Sil. Syst.,' p. 677, pi. xv, figs. 12-12 d. 

5 1849, d'Orbigny, 'Prodrome,' vol. i, p. 45. 
6 1884, Vine, 'Report Brit. Assor.,' 1883 (Southport), pp. 191 and 192 (woodcut). 
7 1890, Ulrich, 'Geol. Surv. Illinois,' vol. viii, p. 614. 
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Pinnatopora, but considered that a. disticha, Lonsdale, should perhaps be called 
Penniretipom. 

Dr. Gregory informed me in 1895 that he considered Pinna,topora a synonym 
of Penniutipora, and following him I described two doubtful Lummaton species 
under the latter name. 

It is clear from the above that our fossils cannot be called Glauconeme, and 
that they can be called Pinnatopora. 

It seems rather doubtful whether Penniretipora is sufficiently defined to be 
valid. D'Orbigny's definition is "Two rows of cells on one side; the whole 
pinniform, with a stem and ft·ee lateral branches." It is perhaps allowable to 
discard the doubtful species he enumerates, and to restrict the genus to those 
congeneric with G. bipinnata, Phillips; in fact, to treat it as identical with Pinna­
topora, and therefore on the score of priority regretfully to regard the latter and 
neal er name as a synonym. 

1. PENNJRE'riPORA BIPINNATA, Phil·liips, sp. Plate XXIII, figs. 6-8. 

1841. GLAUCONEME BIPINNATA, Phillips. Pal. Fos~., p. 21, pl. xi, figs. 33 a-g. 
1844. M'Ooy. Synopsis Carb. Foss. Ire!., p. 199. 

DescTiption.-Zoarium pinnate, elongate, generally curved and rambling, 
sometimes sending forth a second midrib at an acute angle to the original one. 
Midrib about ·5 mm. wide near the base, decreasing very slowly in width, striated 
and perhaps granulated on the reverse side, which appears rounded and possibly 
rather flattened. Poriferous side with a strong (perhaps noduhited ?) keel, and 
with obliquely flattened sides, each of which has a row of small rounded cell­
mouths, which appear to project rather forward, and to be thickened internally. 
Cells oblong and elongate longitudinally, with thin walls, numbering two on the 
midrib to each branch. Lateral branches starting from the centre of the sides of 
the cells, set at an angle of about 70° to the midrib, free, straight, subcylindrical, 
sometimes 3 mm. long, about half the width of the midrib and about two-thirds 
the width of the intervals between them, with rounded extremities, and containing 
two rows of from six to ten alternating cells; from fourteen to eighteen branches 
occupying a length of 10 mm. on the midrib. 

Size.-A defective but longitudinally stretched specimen is 35 mm. long. 
Localities.-Saunton Point, Croyde, Upcot Arch Quarry, Poleshill, Bradiford, 

Frankmarsh, Top Orchard, Brushford. It appears to be of frequent occurrence. 
Remarlcs.-~ehough from the state of preservation it is hard to be sure of its 

exact character and dimensions, this species seems to have abundant distinguishing 
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marks, e. g. the regularity with which the branches start from the centre of every 
second cell on the midrib, their angle and length, and the serpentine general form. 
The divarication of the main stem itself is rare, and I have not observed any 
specimen in which it occurs more than once. The angle thus formed is curvilinear, 
and is generally much less than that of the secondary branches; while the new 
midrib immediately bears similar lateral branches, though probably at first they 
are not so long as those on the old. The secondary branches alternate with each 
other, though they sometimes seem nearly level. The dimensions seem to vary a. 
good deal in different specimens. 

Affinities.-Glattconerne pluma, Phillips, sp.,l appears from the figures to have 
longer and slighter branches, and more cells on the midrib between them. 

In G. pulcher1·ima, M'Coy,2 the habit seems very different, the cell-mouths more 
central, and the lateral branches" regularly attenuate." In G. gracilis, M' Coy, 8 the 
cell-mouths are much larger and nodulate the sides, and the branches are much 
broader than the intervals, but in some respects it bears much likeness to our 
species. None of the American species described by Ulrich in the eighth volume 
of the 'Geol. Surv. Illinois' at all resemble it. 

G. stellipora, Young and Young,4 is much more irregular, _and has stellate cell­
mouths ; nor do any of the other species described by those authors 5 appear to 
approach the present form. 

2. PENNIRETIPORA VIIWATA, n. sp. Plate XXIII, figs. 9, 9 a. 

Description.-Zoarium small (?), slight, loosely ramose, consisting of a midrib, 
from which occasional lateral branches start at an angle of about 50°, which in 
their turn appear to bear similar and similarly set minor branches. Midrib slight, 
about ·25 mm. wide, straight, slightly tapering. Reverse face rounded, smooth or 
minutely striated (?). Poriferous face sharply keeled, obliquely flattened on the 
sides. Cells in two rows, triangular in longitudinal section. Lateral branches 
few, unequally distant, slight, sometimes about 4 mm. long, with central keel and 
two rows of cells, and apparently tapering to a subacute point. Numerous 
(from five to ten?) cells on the midrib in the intervals between the lateral branches. 
Intervals unequal, and frequently about 2 mm. in length. 

Size.-A specimen (which is probably a fragment) measures 6 mm. long. 

1 1836, Phillips, 'Geol. Yorks.,' vol. ii, p. 199, pl. i, figs. 13-15. 
2 1844, M'Coy,' Synops. Carb. Fos~. Irel.,' p. 1!}9, pi. xxviii, fig. 4. 
3 Ibid., p. 199, pl. xxviii, fig. 5. 
4 1874, Young and Young,' Quart. Journ. Geol. Soc.,' vol. xxx, p. 682, pl. xl, figs. 5-11. 
5 1876, !idem, 'Proc. N at. Hist. Soc. Glasgow,' vol. ii, pt. 2, p. 325; and 18'79 ? vol. iv, p. 354. 
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Localities.-There is a specimen from Oroyde Bay in my Collection, and three 
slabs containing several specimens from Top Orchard in the Woodwardian 
Museum. 

Rema1·ks.-This little species seems rare, but from its slightness it may easily 
have been overlooked. It is very different from P. bipinnata, and I am not aware 
of any species which it at all resembles. The very large and variable number of 
cells between adjacent branche~:;, the acuteness of the angle at which the branches 
are set, the repetition of branching in the lateral branches, and the greatness of 
the width of the intervals compared with the width of the branches, as well as 
possibly the shape of the cells, appear to be distinguishing features. 

The pieces I have seen are very small, but it is possible that they are only 
fragments from larger specimens. 

Ill. Family-STREBWTRYPIDJE, Ulrich, 1890. 

"Zoaria variable. Zocecia with primitive portion subtubular or tubular; 
apertures subcircular, often truncated posteriorly, surrounded by a slightly 
elevated rim. Front or outer portion of cell, back of the aperture, simply 
depressed, or with from two to twelve or more small pits. Diaphragms wanting" 
(Ulrich).1 

1. Genns-STREBLOTRYPA, Ul1·ich, 1890. 

"Zoaria ramose, slender, solid. Zocecia radiating from an imaginary axis, 
with primitive portion long, tubular; or from a linear axis, when they are somewhat 
shorter .... Apertures regularly elliptic or truncated at the posterior margin, 
surrounded by a slight peristome, and within this sometimes a narrow sloping 
area; arranged usually in rather regular longitudinal series. Just back of the 
aperture, occupying the depressed front of the cell, are from one to twelve small 
pits, which, when numerous, are arranged in two or three rows. Very small 
acanthopores occasionally present" (Ulrich,2 abbreviated). 

1. STREBLOTRYPA GREGORII, Whidborne. Plate XXIII, figs. 10, 10 a. 

1896. STREBLOTRYl'A GREGORII, Whidborne. Proc. Geol. Assoc., vol. xiv, p. 376. 

Description.-Zoarium cylindrical, small, with strong, acute, elevated, undu­
lating, longitudinal ridges dividing the cell-areas. Areas elongate, irregularly 

1 1890, Ulrich, ' Geol, Surv. lllin.,' vol. viii, p. 402. 
2 Ibid., p. 403. 
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fusiform, concave, with a large, probably circular cell-mouth, behind which are 
three or four smaller pits or mesopores. 

Size.-Length of fragmentary specimen 9 mm.; breadth about 1 mm. 
Locality.-.A. slab containing two specimens from the Pilton beds IS m 

Mr. Hamling's Collection. 
Remarlcs.-The specimens, though in many respects good, are rather difficult to 

make out in exact detail. .As far as can be judged from external appearance, 
they belong undoubtedly to Streblot1·ypa, but it is not easy to say whether the 
smaller pores are only situated on one side of the aperture or on both. 

AH both Otll1 spooilll~l18 nra brolcen piAoos, it oannot be seen whether it isl as 

most species described by Ulrich, a Lrancldng tOPUl. 

IV. Family-RHABDOMESONTIDJE, Vine, 1883.1 

1. Genus-RHABDOMESON, Ymmg and Young, 187 4. 

Of this genus Ulrich 2 says that it only differs from Rhombopora in having a 
solid axial tube. Rhombopora he thus defines (a-bbreviated):-" Zoaria slender, 
ramose, solid. Zorecia with thick-walled vestibules. .Apertures in diagonally 
intersecting or longitudinal lines. Strong acanthopores at angles of junction, and 
more numerons smaller spines generally occupying the summit of the ridge-like 
interspaces between the subelliptical apertures. Diaphragms sometimes present 
in the axial regions." 

Elsewhere Ulrich notes the close resemblance between the Rhabdomesontidre 

and the Batostomellidre, tracing passages through kindred species in both families. 
I feel in great doubt as to which of these two families the species described 

below-the Millepora gracilis, Phillips-belongs. 
It appears (as far as can be seen without the aid of sections) exactly to agree 

with the above definition of Rhabdomeson, except that it seems clearly to possess 
mesopores. In one of the specimens three or four subsidiary cells, chiefly at the 
corners, are distinctly seen, and these must, I think, be probably regarded as 
mesopores, and not as acanthopores, while less clear indications of them are visible 
in one or two other specimens. In the latter, again, are seen prominences which 
appear m every way identical with the acanthopores and spines described by 
Ulrich in Rhombopora. Besides Phillips's species we find a second form of 

1 Ulrich (loc. cit. infra) states that the primitive cell is tubular, that hemisepta are usually present, 
and that there are no mesopores. 

2 1890, Ulrich, ' Geol. Surv. Illin.,' vol. viii, pp. 401, 402. 
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Polyzoa whose exterior is distinguished by the much greater distance of its cell­
mouths. Belonging to one of these two species (it is not easy to say which) are 
sometimes found natural casts and sections. In a few instances the latter are 
along the centre, and these show clearly a strong cylindrical central tube or axis 
from which the cells arise-that is, have the distinguishing mark of Rhabdomeson. 

The history of the genus Rhabdome son is as follows:-Young and Young 1 

described a Carboniferous species which they referred (with one expression of 
uncertainty) to Phillips's M. grac'ilisthus (abbreviated): "Stem slender, cylindrical, 
branching perpendicularly, having a hollow axis or thin calcareous tube with cells 
ranged round. Apertures oval in funnel-shaped depressions, divided by tuber­
culated ridges. Tubercles (or in good specimens spines) four, situated at the 
angles, with sometimes smaller between. Cells conical, turning upwards and 
outwards, separated at their apex by a thin wall which thickens outwardly, so 
that the mouths are separated by one-third the diameter of the cell-cavity. 
Spines solid, but showing a central pit when worn." They name the genus, but 
leave its characters to be inferred from the species. 

That the pits in this description correspond with the subsidiary cells seen 
in our specimens is possible, but, it seems to me, doubtful. Unless they do, 
Young and Young's Carboniferous species cannot be congeneric with ours, and in 
any case can only retain its specific name, if ours, which is Phillips's original 
species, proves to belong to a· different genus. 

For the present it seems best to refer the Pilton species provisionally to 
Rhabdomeson, as, with the exception of this difficulty of the character of the 
minute pores, it is probable that it fulfils the requirements of that genus. 

1. RHABDOMESON? GRACILE, Phillips, sp. Plate XXIII, figs. 11-15 a. 

1841. MILLEPORA GRACILIS, Phillips. Pal. Foss., p. 20, pl. xi, figs. 31 a, b. 
? 1874. RHABDOMESON GRACIJ,E, Young and Youn,q. Ann. Mag. Nat. Hist., ser. 4, 

vol. xiii, p. 335, pl. xvi, figs. B 1-6. 
? 1875. Young and Young. Ibid., vol. xv, p. 333. 
? 1884. Vine. Report Brit. Assoc., 1883, p. 205. 

Descr1ption.-Zoarium small, straight, cylindrical. Axis strong, cylindrical, 
about one-eighth the width of the zoarium. Cells elongate, tubular, rising 
obliquely from the branches at a greater or less angle, and with their vestibules 
recnrved, so as to become approximately horizontal. Interior of cells unknown. 

1 1874, Young and Young,' Ann. Mag. Nat. Hist.,' ser. 4, vol. xiii, p. 335. 
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Surface with circular or longitudinally oval cell- mouths set in qumcunx, 
separated from each other by intervals less than their diameters. Interspaces 
elevated, ridge-like, bearing nodes or acanthopores on their summits, and three or 
four mesopores (?) situated generally at the corners of the apertures. About three 
cell-mouths to 1 mm. 

Size.-A specimen measures 20 mm. long and 1 mm. wide. 
Localities.-'rop Orchard Quarry, East Anstey, Ironpost. 
Remarlcs.-The difficulties in describing this and the following species have 

been stated above, and the descriptions must be taken as tentative in some 
respects. 

There is, I think, no doubt that this species is the original Millepo1·a gracilis 
of Phillips. His enlarged figure accurately represents the appearance that rather 
worn specimens retaining the surface assume. 

If the Carboniferous Rh. gracile of Young and Young is congeneric, that form 
would require a new specific name, as it is certainly not identical. 

To the above description it may be added th~t in some of the natural 
cylindrical sections showing the central tube there seems a point at which the 
cells become horizontal, and beyond which they are set obliquely with a slope in 
the opposite direction to that upon the other side of it. This would appear to 
be a point of origin, and if so the organiRm would probably be free. In these 
S)Jecimens I have not seen any signs of branching. 

Affinities.-Carboniferous specimens of " Rhabdomeson gracile" in the Wood­
wardian Museum, from Hook Head and other localities, appear to me to be totally 
unlike our fossils ; their cells are in perpendicular ranges, their acanthopores are 
very prominent and bead-like, and I can see no trace of anything like mesopores. 
Rhombopom dichotoma, M'Ooy, sp./ and Rhabdomeson rhombifernm, Phillips, sp.,2 

as represented by specimens in the same Museum, seem quite different in 
structure from the present fossils. On the other hand, Rhabdomeson interporosum, 
Phillips, sp.,3 appears, from its specimens, to be very much more like them; it 
seems to have mesopores, or at least subsidiary cells or pits of the same character 
as those in our fossils, and may certainly be regarded as belonging to the same 
genus. 

1 1844, M'Coy, 'Synopsis Carb. Foss. Irel.,' p. 198, pl. xxvii, fig. 15. 
2 1836, Phillips, 'Geol. Yorks.,' vol. ii, p. 199, pl. i, figs. 34, 35. 
3 Ibid., p. 199, pl. i, figs. 36-39. 

00 
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2. SuB-ORDErt-TREPOSTOMAT.A, Ulrich, 1882. 

I. Family-BATOSTOMELLIDJE, UlTich, 1890. 

1. Genus-LEIOOLEMA, Ul1·ich, 1882. 

1. LEIOOLEMA? DJSTANS, Whidborne. Plate XXIII, figs. 16, 16 a. 

18913. RHADDOMESON? DISTANS, Wliidborne. ProcePd. Geol. A ssoc., vol. xiv, 
p. 376. 

DescTiption.-Zoarium small, ramose, cylindrical. Zorecia small, elongate, 
oval, separated from each other by interspaces considerably greater than their 
diameters. Interspaces apparently fiat, and occupied by numerous thin-walled 
mesopores (?) Cell-mouths possibly covered with convex opercula(?). 

Size.-.A. specimen measures 11 mm. long, and 1 mm. in the width of the 
branch. 

Localities.-In the Woodwardian Museum are two slabs containing two 
specimens from Top Orchard, and in Mr. Hamling's Collection two slabs with two 
or three specimens from rocks to the north-west of the" Laticosta Cave," Croyde. 

Rema.1·ks.-This species is similar in habit to R. gmcile, but is clearly dis­
tinguished from it by its sma1ler and much more distant cell-mouths, and by the 
existence of numerous small mesopores round the larger cells, evidence of which is 
seen in the Woodwardian specimens, which are in the form of moulds, and which 
also show slight ridges dividing the cell-areas. 

In the Croyde specimens, on the other hand, which retain the surface, though 
probably worn, the cell-mouths form small convex projections, which may perhaps 
mean that they were covered by opercula. In parts of the latter specimens which 
are worn to form rough natural sections the cells appear to be short conical tubes, 
rapidly curved, and enlarged in the mature part or vestibule. 

In this species (assuming that sections like that shown on Pl. XXIII, fig. 15, 
do not belong to it) we do not appear to have any approach to Rhabdomeson, 
while it presents a general likeness to Batostmnella; its external resemblance to 
Leioclema gmcillimum, Ulrich/ is so strong, that it seems advisable to refer it 
provisionally to that genus. 

The genus HyphasmopoTa, Etheridge,2 certainly appears to have much in 
common with it. Its cells are in vertical lines, separated by a cancellated network 

1 1890, Ulrich, 'Geol. Surv. Illinois,' vol. viii, p. 429, pl. lxxv, figs. 6-6 b. 
2 1875, J. Etheridge, jun., 'Ann. Mag. Nat. Hist.,' ser. 4, vol. XV, P· 43, pi. xiv, figs. B 1-4. 
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of irregularly formed pores, but cell-mouths are almost entirely absent from the 
reverse side,-a feature which does not appear from our specimens, though it is 
quite possible that it may exist. 

II. FmmiZy-Frs•ruLIPORIDlE, Ulrich, 1882. 

1. Gemts-FIS'l'ULIPORA, M'Goy, 1849. 

1. FrsTULIPORA? sp. Plate XXIII, figs. 17, 17 a. 

? 1841. MANON CRIBOSUM, Phillips. Pal. Foss., p. 17, pl. ix, fig. 26. 
1896. BERENICEA IRREGULARIS ?, Whidborne. Proc. Geol. Assoc., vol. xiv, 

p. 376. 

Description.-Zoarium forming a very thin expansive layer, in which no signs 
of attachment to other organisms have been discerned. Zooocia short, stout, 
cylindrical, set perpendicularly to the face of the layer, divided by walls which, 
though appreciably thick, are much thinner than the diameter of the cells, and 
crowded together in such a way that irregular circular patterns may frequently 
be traced in the mass. Ten zooocia occupying a distance of about 5 mm. Cell­
mouths possibly contracted. 

Size.-A specimen is 40 mm. long and more than 10 mm. wide; it seems 
about 1 mm. thick. 

Localities.-There is a specimen in the Porter Collection from Poleshill, and 
another in my Collection from Saunton Hotel. 

Remarks.-Of these fossils little can be said, except that they appear to be so 
similar in pattern to Berenicea, ir1·egularis, Lonsdale/ that it is possible that they 
may prove to be akin. The same irregular arrangement appears to be observable 
in the Silurian species. I have observed a very similar fossil in the Ilfracombe 
beds. 

Whether they are the same as the very similar fossil which Phillips described 
from these beds as Manon cribosum, Goldfuss,2 I am uncertain, as his figure shows 
a texture which, though much finer than that in Goldfuss's figure, is much coarser 
than that of our specimens. As I have only seen these little fossils in the condition 
of casts it has been quite impossible to arrive at their true character, and it therefore 
seems best to leave them for the present in the genus Fistulipora, which was 
formed by M'Coy "to include Manon cribosum, Goldfuss, and some new species." s 

One of our specimens shows vacant spots, which may, or may not, represent 
monticules. 

1 1839, Murchison, 'Sil. Syst.,' p. 679, pi. xv, figs. 20, 20 a. 

2 1826, Goldfuss, 'Petref. Germ.,' vol. i, p. 3, pl. i, figs. 10 a, b. 
3 1855, M'Coy, 'Brit. Pal. Foss.,' p. 11. 
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2. FISTULIPORA? sp. Plate XXIII, figs. 18, 19. 

Dese1·iption.-Zoarium formed of a very thin layer encrusting crinoid stems 
and other organisms. About twenty-five cells in a distance of 5 mm. Cells 
probably opening obliquely. 

Size.-A specimen measures about 20 mm. long and 10 mm. wide. 
Localities.-A specimen from Frankmarsh is in the Barnstaple Athenreum, one 

from Barnstaple in the Woodwardian Museum, and one from Saunton Hotel in 
my Collection. I have observed other specimens, and it does not appear to be 
uncommon. 

RernaTlcs.-Whether this is more than a young stage or dwarfed encrusting 
variety of the last species I am unable to say. In the specimens before me the 
cells seem distinctly smaller and more oblique near the margins of the layer, 
and it therefore seems better to keep them apart, at least for the present. 

ANNULOSA. 

1. OR.DER-TUBICOL.A, OttvieT (!). 

1. Gemts-CORNULJ'l'Jj]S, Schlotheirn, 1820. 

Without expressing an opinion as to the systematic position of these fossils, 
except offering the remark that their resemblance to SpiroTbis, as may be 
seen by the figures given by Hall, seems favorable to their being placed among the 
Tubicolous Annelids, it may be observed that their presence in the Pilton Beds 
is not favorable to theory that they are " horns of Cystideans," as no Cystideans 
occur in these beds. 

1. CoRNULITES DjjJVONIANus, Whidbome. Plate XXXVII, figs. 1-3. 

1896. CoRNULITEs DEVONIANUS, Whidbome. Proc. Geol. Assoc., vol. xiv, p. 377 

DescTiption.-Tubes conical, solitary, straight curved or irregularly flexuous, 
generally elongate, but occasionally short and rapidly increasing; apparently 
unattached. Surface (of cast) crossed by very strong annulations, which usually 
are broad (about three in a length equal to the width), nearly regular and in 
the form of consecutively truncated inverted cones, but sometimes are. very irre­
gular, close and confluent. 
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S'ize.-Length from 3 to 12 mm. 
Localities.-In the Barnstaple Atheureum is a specimen from Top Orchard; in 

the Porter Collection five from Pilton, one from Roborough, and one from 
Poleshill; and in my Collection one from Pouch Bridge, one from Kingdon's 
Shirwell, and one from Laticosta Cave, Baggy. 

Rernarks.-Our specimens being chiefly casts do not show any cellular 
structure, and only in two cases faint signs of longitudinal striation. From their 
form and general character, however, there can be no doubt that they belong to 
the genus Oornulites. In the smaller specimens the annulations are, as a rule, fairly 
regular (though occasionally they appear to vanish over a portion of the circum­
ference) and the shape is a very elongate cone, sometimes straight, sometimes 
recurved. In one or two specimens, which are larger, the annulations have 
become very irregular and confused, the shape is a broader cone, and there is a 
more rapid expansion near the mouth or broader end. I have not observed any 
signs of their' being attached to other bodies, but it is most likely that they were 
so attached by the apex. 

From the Silurian 0. serpnlarilts, Schlotheim,1 our fossils are widely different 
.... 1 size and the width of their annuli, and they also appear to differ in the same 
respects, though in a less degree, from 0. proprius, Hall,2 and the other species 
described by him. .A comparison of Hall's figures 3 is interesting, as they show 
that the same variations with age occurred in his species as in ours. 

ECHINODERMATA. 

1. CLAss-ECHINOIDE.A, Breyn, 1732. 

1. SuB-OLAss-P .ALECHINOIDE.A, Zittel, 1890. 

1. 0RDER-PERISCHOECHINID1E, M'Ooy, 1849. 

I. Farnily-MffiLONITIDJE, Zittel, 1890. 

1. Genus-LEPIDESTHEs, Meele and Worthen, 1868. 

"Subspheroidal; interambulacral areas narrow, with plates imbricating from 
below upwards, and from the middle outwards; ambulacral areas very wide, 
composed of numerous small pieces scarcely differing in form, and all imbricating 
from above downwards, the lower edges of each lapping upon the next series 

1 1820, Schlotheim, 'Petrefact.,' p. 378, pi. xxix, fig. 7. 
2 1888, Hall, ' Pal. New York,' vol. v, pt. 2, Suppt., p. 19, pl. ex vi, figs. 1-21. 
s Ibid., pls. cxv, cxvi, cxvi a. 
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below ; am bulacral pores two in each piece, and nearly centraL Anal opening 
and apical disc unknown. Jaws well developed. Entire surface ornamented with 
numerous very small granules of uniform size, probably for the articulation of 
minute spines, as in Palmchinus."1 

The species described below seems so nearly to fall within the limits of the 
above description that in the crushed condition of our fossils it hardly seems safe 
to form a new genus for it at present, especially as the generic definition gathered 
from a single specimen of a single species may perhaps require some modification. 

The chief particulars in which our species disagrees are-(1) that the inter­
ambulacral plates bear six or eight irregular small tubercles of different sizes; (2) 
that the ambulacral plates seem smooth; and (3) that there seem to be very 
numerous minute acicular spines, mixed with a comparatively few larger ones. It 
must here be distinctly observed that it fails to meet accurately the requirements, 
not only of the genus, but of the family. 

Its imbricated plates, together with their large numbers in both areas, separate 
it from all the other genera of this order mentioned by Zittel except Pholido­
cidaris,2 which differs among other things in the much larger comparative size of 
the adambulacral plates, and in many of the interam bulacral plates bearing a 
large central tubercle. 

Perischodomus 3 has only two rows of ambulacral plates in each area. 
Hybechimts, of Meek and Worthen/ chiefly differs from Lepidesthes in having 

the imbrication exactly opposite, i. e. from above downwards in the inter­
ambulacral zones, and from below upwards in the ambulacral (so that their lower 
part is covered). Its interambulacral plates are rhombic instead of being 
hexagonal, as in our species. The granules seem very much rn.ore minute; they 
are not visible in the drawing of H. spectabilis, Worthen and "Miller,5 the type 
species. 

1. LEPIDES'l'HES? DEVONICANS, Whidbo1·ne. Plate XXIV, figs. 1-2; and Plate XXV, 
figs. 3 a-f. 

1896. LEPIDESTHES r DEVONICANS, Whidborne. Proc. Geol. Assoc., vol. xiv, p. 376. 

Desc1·iption.-Test very large, regular, composed of very numerous plates, 
which are approximately equal in height and breadth. Interambulacral areas with 

1 1868, Meek and W orthen, ' Geol. Surv. Illinois,' vol. iii, p. 522 (slightly abbreviated). 
2 1873, Ibid., vol. v, p.l510. 
3 1849, M'Ooy, 'Ann. Mag. Nat. Hist.,' ser. 2, vol. iii, p. 254. 
4 1883, W orthen and Miller, 'Geol. Surv. Illinois,' vol. vii, p. 331. 

1883, ibid., p. 332, pl. xxxi, figs. 5 a-d. 
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about seven rows of subhexagonal plates, which appear to be of uniform size in all 
the rows at the same level, and to be imbricated from below upwards. Inter­
ambulacral plates about 2 mm. in diameter, minutely granulated over their whole 
surface, and ornamented by (1) an irregular circle of five small unequal tubercles 
or warts, which have a minute perforated mamelon on a sloping elevated boss, and 
are bordered by a minute linear furrow or areola, and (2) several much smaller 
warts of various sizes. Spines very numerous (or crowded), acicular, sometimes 
5 mm. long, covered with microscopic longitudinal grooves, and slightly expanded 
at the base, which seems to be concave with a slight median projection. Ambu­
lacral areas with numerous (probably about seven) rows of rather smaller and 
narrower plates (apparently of a rather wide curvilinear polygonal shape), each of 
which bears close-set twin ambulacra, and which generally seem smooth, though 
small tubercles are observable upon a few of them. Lantern-apparatus composed 
of very large, smooth, wedge-shaped bones, some of which are 12 or 15 mm. long. 

Size~-A flattened distorted specimen is about 120 mm. long and 55 mm. 
wide. 

Localities.-A large flattened example (on two slabs split horizontally) from 
" the Pilton Beds, North Devon," is in the Museum of Practical Geology, and 
another (almost entirely hidden by the matrix), from Croyde, is in my Collec­
tion. 

Remarlcs.-'l'he best of these specimens appears to be an almost complete 
test, but, having been flattened and then split through the centre, the plates 
have become so confused that it is almost impossible to decipher it accurately, 
though · most of its characters may be said to be nearly clear. Occa­
sionally the hexagonal form of an interambulacral plate is evident; and their 
imbricating character is und.oubted, though it is not so easy to be sure of the 
direction of the imbrication. These interambulacral plates do not all seem 
tuberculated, but all are granulated. Their tubercles are clear and vary in size, but 
they are always small: though irregularly placed, a roughly circular arrangement 
of the five largest may often be traced. In one part seven plates at least may be 
counted across the area. The ambulacral plates, again, are obscure in shape, but 
they appear sometimes rather broader than high, and irregularly polygonal or 
pentagonal, with some concave sides. They do not, as a rule, show any ornament 
or granulation, but in one or two cases spiniferous tubercles can be seen upon 
them. They evidently imbricate, and the imbrication seems probably to be in the 
opposite direction to that of the interambulacral plates. The ambulacra are 
large and very distinct, and perhaps are obliquely arranged, but this is not 
certain. Judging from the casts of the ambulacra, the test must have been thin. 
The spines, though always very small, seem to vary in length and thickness. 

From the present dimensions of our crushed specimens we may conclude that 
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the test in its original shape could hardly have been less than three inches in 
diameter, and possibly was considerably larger. 

Affinities.-Lepidesthes Oo1·eyi, Meek and Worthen/ differs in having much 
smaller and more numerous (eighteen to twenty-five) warts, which are all equal 
in size, both on the interambulacral and ambulacral plates. Its test also appears 
to have been much smaller. 

II. FamiZy-.ARCHliWOIDARID.B!], M'Ooy, 1855. 

1. Genus-PROTOCIDARIS, gen. nov. 

Interambulacral plates with a small central perforated tubercle, consisting of a 
minute mamelon on a base without a distinct areola or bounding ring round the 
base, and with five or six minute subsidiary tubercles. Spines acicular, finely 
striated. 

The central perforated tubercles show that the species described below may 
be regarded as belonging to the family A1·chmocidaridm, but the absence of a 
"ring or slight projection round their base" excludes it from the genus 
Archmocidaris, in which genus, moreover, the spines are (with very rare excep­
tions) covered with thorny points. 

Neither does it appear referable to Eocida1·is, Desor,2 though it agrees with it 
in the absence of the bounding ring or slight projection. In that genus as 
described by Hall,3 and in E. Drydenensis, Vanuxem, sp.,4 it is stated that there is 
only one spine to each plate, whereas our species would seem to have had several 
subsidiary spines. Desor, moreover, in his original description, states the spines 
to be spinuliferous, whereas ours are simply striated. 

In Lep1:docidaris,6 which appears to be a genus founded by Meek and Worthen 
for their Eocidaris? squamosus,S the central tubercles appear very much larger, 
bordered by a groove, though without a bounding rim, and surrounded on the 
margins of the plate by crowded granules; its spines, however, are similar in 
shape to ours. 

There seems, therefore, only to remain the genus Lepidechinus,1 with which 

1 1868, Meek and W orthen, ' Geol. Surv. Illinois,' vol. iii, p. 525, woodcut A. 

2 1858, Desor, 'Synopsis des ~chin ides Fossiles,' p. 155. 
3 1867, Hall,' Twentieth Rept. Regent's Univ. N. Y.,' p. 297. 
4 Ibid., p. 298. 
5 1873, Meek and Worthen, 'Geol. Surv. Illinois,' vol. v, explan. of pl. ix. 
6 Ibid., p. 478, pi. ix, figs. 15 a-g. 
7 1861, Hall,' Desc. N. Sp. Crinoidea,' Preliminary Notice, p. 18. 
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our species may be compared. In Hall's definition of the genus and of the type 
species (L. imbricatus) no tubercles are mentioned. In his second species, L. m-ri­
spinus,l a few of the interambulacral plates bear very much elevated tubercles. 
The characters of these tubercles are not very evident from the description of the 
species, but judging from the figure it seems extremely unlikely that they tally 
with ours. 

H therefore is most probable that its genus is distinct, although at present this 
can be only very imperfectly defined. 

1. PROTOCIDARIS ACUARIA, Whidborne,.sp. Plate x~v, figs. 1-2 a. 

1896. EociDARIB? ACUARIA, Whidborne. Proc. Geol. Assoc., vol. xiv, p. 376. 

Description.-Interambulacral plates large, 4 or 5 mm. in diameter (probably 
sometimes hexagonal in shape), bearing a small central perforated tubercle 
consisting of a mamelon surmounting a boss, but without any distinct areola, and 
surrounded by an irregular circle of five or six minute granules or warts. Spines 
cylindrical, of various sizes, sometimes being more than 11 mm. long, finely 
striated longitudinally, but without lateral spicules, and slightly constricted above 
the base, _which is expanded in the shape of an inverted truncated cone. Dental 
apparatus large, apparently more than 30 mm. in size, some of its ossicles being 
covered on one side with transverse, and on another with obliquely rugose, 
markings. 

Size.-The test was probably very large, a fragmentary specimen, which shows 
comparatively few plates, being about 65 mm. in length. 

Locality.- In the Museum of Practical Geology are three fragmentary 
specimens, all probably portions of a single animal, from "East of Barnstaple." 

Remarks.-The only' specimens of this species with which I am acquainted 
yield but very imperfect information about its characters. 'J.lhey consist of the 
casts of confused groups of plates and spines, the latter having helped to obscure 
the shape of the former. I have not recognised any ambulacral plates among 
them, and it is therefore probable that the ambulacral areas occupied a compara­
tively small portion of the test. Though the margins of the plates are for the 
most part obliterated, their general size and character are clear, and, with the 
following exception, I have not been able to recognise anything very similar to 
them in the descriptions of recorded species. 

Cidaris lrevispina, Sandberger,2 which Desor3 refers to Eocidaris, though 

1 1867, Hall, 'Twentieth Report Regents Univ. N. Y.,' p. 295, pi. ix, fig. 10. 
11 1856, Sandberger, 'Verst. Rhein. Nassau,' p. 382, pl. xxxv, fig~;~. 2-2 b. 
a 1858, Desor, • Synopsis Echinides Fos~iles,' p. 156, pl. xxi, figs. 18-22. 

DD 
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remarking that it perhaps differs generically from another species which he places 
beside it, seems very nearly akin to the present form, but its subsidiary tubercles 
are very much larger and more regularly placed. 

2. CLAss-AS'l'EROIDEA, Gl·ey, 1840. 

1. 0RDER-ENCRINAS'L'ERlhJ, B1·onn, 1860. 

1. Genus-PALlEASTER, Hall, 1852. 

1. PALlEAS'rER LONGIMANUS, Whidborne. Plate XXVI, figs. 1-4 ; and Plate XXIX, 
fig. 3. 

1896. P AL./EASTER LONGIMA.NUS, Whidborne. Proc. Geol. Asooc., vol. xiv, p. 376. 

Description.-Upper surface of body of medium size, convex, without any 
expanded disc, and with five very long slightly tapering arms. (Madriporiform 
tubercle unobserved.) Surface covered with polygonal or subquadrate tesselated 
plates, each bearing a large rounded central tubercle. Plates arranged in from 
seven to five longitudinal rows on the arms, the central row being the largest, 
and the lateral rows smaller, the plates gradually diminishing from the centre. 

Under surface having narrow transverse ambulacral plates with large grooves, 
bounded by a row of large transverse adambulacral plates which alternate with a 
row of smaller marginal plates. 

Oral plates small, triangular. Arm-plates in more than fif~y transverse rings. 
Size.-I_.ength of a single arm about 20 mm. ; hence the animal, if regularly 

expanded, would measure about 35 mm. 
Localitie.'!.-In the Museum of Practical Geology are four specimens labelled 

"Park, near Braunton," "Braunton Down," "Baggy Point," and "North 
Devon." In the Woodwardian Museum are two specimens from Top Orchard; 
in the Porter Collection one from Pilton ; and in my Collection one from Top 
Orchard. 

Remarlcs.-I have repeatedly searched these specimens, which are all casts, 
for a madriporiform body, but, probably from their state of preservation, have 
not been able to discover anything resembling one. The external skeleton of the 
arms seems generally to consist of a large central plate, having on each side a 
smaller proximate plate, three very small lateral plates, a larger marginal plate, 
and a still larger transverse adambulacral plate, so that the ring is composed 
normally of thirteen rows, but occasionally an additional row seems to be present. 
The shape of the plates of the body and back, their bevelled margins, flat surfaces, 
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and large central oval bead-like tubercles are well shown in one of the specimens in 
the Museum of Practical Geology. The oral plates are not distinct; they are 
probably either very small, or have their surface divided by a depression. The 
arms seem unusually long for this genus ; in two of the specimens (PI. XXVI, 
fig. 4, and PI. XXIX, fig. 3) the arms appeared at first sight shorter and more 
conical, but a slight development of the specimens (after they had been drawn) 
showed that their arms were really longer than at first appeared, and there seems 
little doubt that their semblance of shortness is due to their being twisted and 
covered with matrix. 

A.tfinities.-The length of the arms and the much fewer number and larger 
size of the rows of plates appear to distinguish this species from P. asperrimus, 
Salter.1 From P. coronella, Salter/ it seems separated by the absence of a corona, 
and from P. obtusus, Forbes, sp.,8 and P. Rnthveni, Forbes, sp.,4 by the character 
of the ornament. Most if not all of the species of Palreastm· described by Hall 6 

in his Twentieth Annual Report are distinguished by the much greater shortness 
of the arms. 

Asterias aspm·ula, Ferd. Romer,6 seems, on the other hand, to be still slighter in 
shape, and to have relatively longer arms. From its state of preservation the 
figures are not easily compared with ours, but the description indicates that there 
were two alternating central rows of plates instead of a single large central row, 
as in the present species. 

The arms of P. Oa1·actaci, Salter, are much shorter, and the surface arrange­
ment quite different. 

2. 0RDER-EUASTERI..<:E, Zittel, 1895 ( = AsTERIE n:RE, Bronn). 

1. Genus-MEDUSASTER, Stiirtz, 1890. 

1. MEDUSASTER PARvus, n. sp. Plate XXXVII, fig. 4. 

Description.-Animal minute, with a large round disc and sixteen arms. Disc 
rather thick, flatly cushion-shaped, and apparently covered by numerous large 
nodular plates. Angle-ossicula apparently very large and long, leaving in the 
cast long triangular ridges, which extend from the point of junction of the bases 

1 1857, Salter,' Ann. Mag. Nat. Hist.,' ser. 2, vol. xx, p. 325, pi. ix, fig. 1. 
2 Ibid., p. 326. 
a 1849, E. Forbes, • Mem. Geol. Surv.,' Decade 1, p. 2, pl. i, fig. 3. 
4 Ibid., p. 1, pl. i, fig. 1. 
5 1867, Hall,' Twentieth Ann. Report Regents Univers. N. Y.,' p. 283, pi. ix, figs. 1-4. 
6 1863, Ferd. Romer, 'Palmontographica,' vol. ix, p. 146, pi. xxiv, figs. 1-5; pi. xxvi, fig. 6; 

and pl. xxvii, fig. 1. 
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of the arms almost half-way to the centre of the disc. Arms rather longer than 
the width of the disc, slight, composed of rows of few long and level ossicula, 
bearing on each side at long regular intervals a single large, long, thorn-like spine 
(which in the fossil is occasionally bent, possibly from accidental causes). 

Bize.-Total width of specimen 8 mm. (If perfect and untwisted it probably 
would measure 9 or 10 mm.) Disc 2·5 mm. Arms between 3 and 4 mm. long. 

Locality.-A single specimen from north-east of Harford Landkey is in 
Mr. Hamling's Collection. 

Rema?·lcs.-It was only after the description of the last species was in print 
that I found this interesting little fossil in a slab sent to me by my friend 
Mr. Hamling. Though minute, and in such defective preservation that it is 
impossible to make out the arrangements of its plates, it is sufficiently clear to 
leave no doubt whatever as to its general character. Its sixteen arms can be 
definitely counted, and the few long distant spines that margin them are evident, 
though sometimes they seem curiously bent. The plates of the arms have the 
appearance of being remarkably long . 

.Affinities.-This species appears to be congeneric with M. Rhena'YIIU8, Stiirtz,1 but 
is distinguished from it by its small size, its much larger disc, its more numerous 
arms, and several other particulars. 

Helianthaster Rhenanus, Ferd. Romer,11 is very much larger, its disc is relatively 
smaller, the plates of its sixteen arms more numerous and differently arranged, 
and the spines much more numerous. 

3. CLAss-OPHIUROIDEA, Wright, 1857. 

1. 0RDER-0PHIUREA, Zittel, 1879. 

I. Family-OPHIO-ENORINASTERilE, Btiirtz, 1886. 

1. Ge'ius-PRo'.rA.STER, Forbes, 1849. 

Stiirtz8 and Dr. Gregory4 have both pointed out that various species, differing 
in important particulars from each other, have been referred to this genus, and that 
it greatly needs revision. While, therefore, until this be done, it may be necessary 
still to refer species of unlike aspect to it, it is best to remember that neither 
P. Miltonii, Salter, nor P. Forbesii, Hall, nor P. brisingoides, Gregory,• but 

1 1890, Stiirtz, ' Palreontogra.phica,' vol. xxxvi, p. 229, pl. xxxi, figs. 34; 35. 
11 1863, l!'erd. Romer, • Palreontogra.phica,' vol. ix, p. 147, pl. xxviii, fig. 1. 
a 1886, Stiirtz, 'Palreontographica,' vol. xxxii, p. '19. 
• 1889, Gregory, 'Geol. Mag.,' Decade 3, vol. vi, p. 24, woodcutsl-4. 
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P. Sedgw-icldi, Forbes, is the type of the true genus Protaster, from which the 
superfluities will have to be removed. 

1. PROTASTER GRANH'ER, Whidborne, sp. Pla~e XXVI, figs. 5, 5 a, 6, 6 a. 

1896. EuGA.BTER GRANIFER, Whidborne. Proc. Geol. Assoc., vol. xiv, p. 377. 

Descr-iption.-Animal with a moderately large pentagonal disc, and rather long 
arms, which are slightly fusiform at first, and then taper very slowly to a 
distant extremity. Upper surface of disc marked by a large impressed stellate 
corona, which is bounded by elevated sides, and is about half the width of the disc 
in diameter. Upper and lower surface of disc and upper surface of arms covered 
with an integument composed of minute convex scales, irregularly scattered 
among still more numerous and minute granules. Mouth apparently smaJl and 
central. Oral or buccal plates apparently large, deep, and elongate. Upper 
surface of arms having (1) two central alternating rows of transverse sub­
hexagonal plates, divided transversely by a linear groove, and (2) an alternating 
lateral row of slightly convex squamose or imbricating plates, at the lower 
margins of each of which are situated one or more short, broad, ovate, slightly 
curved spines. Under surface of arms with two alternating rows of narrow 
ambulacral plates, excavated on their outer margins by pores, which are outwardly 
enclosed by a row of obliquely protruding adambulacral plates, at the outer or 
lower extremities of which the spines are situated. 

Size.-A nearly perfect, but perhaps slightly elongated, arm measures 50 mm. 
The size of the expanded animal was therefore probably about 90 mm. 

Localities.-In the Museum of Practical Geology is a very fine specimen 
(seen as casts of the upper and lower surfaces) from" the Pilton Beds of North 
Devon." 

Remarks.-Casts taken from the under surface of this specimen and from the 
under surface of specimens of Pro taster Sedgwickii, Forbes, 1 in the same Museum 
appear accurately to agree in all points of the arrangement of the arms and plates. 
The arrangement of the buccal plates appears also to be similar. Hence, as 
P. Sedgwickii is the type of the genus, it appears that this is a species of 
Protaster, in spite of the disc having a pentagonal form more in the shape of that 
of the genus Eugaster, Hall.2 

From P. Sedgwickii it differs in the large size of the corona and many other 
minor particulars. 

1 1849, Forbes, 'Geol. Surv.,' Decade 1, p. i, pi. iv, figs. 1-4. 
2 18 67, Hall, 'Twentieth Report Regents University, N. Y.,' p. 290. 
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2. PRo'rAsTER? (DREPANASTER) SCABLwsus, Whidbome. Plate XXIX, figs. 1-2 a. 

1896. PROT ASTER SCA.BRosus, Whidborne. Proc. Geol. Assoc., vol. xiv, p. 377. 

Description.-Animal small, with long, narrow, regularly tapering arms. Disc 
probably one-fourth or one-fifth the width of the expanded animal, subcirculal', 
covered on its dorsal surface with comparatively large squamiform overlapping 
plates, which appear to be subquadrate in shape. Dorsal surface of arms covered 
with similar, but smaller, squamiform plates. Ventral surface of arms with (1) a 
double median row of ambulacral plates, excavated at their outer ends by moderately 
large pores, and (2) a marginal row of elongate arching adambulacral plates, whose 
proximal ends in part bound these pores, and each of which bears a group of two 
or three spines. Buccal plates (ten? paired) apparently rather large, giving, in 
the cast, the appearance of a short-rayed star on the under side. 

Size.-A specimen with twisted arms measures 22 mm. One of the arms is 
about 20 mm. long, so that the expanded animal probably measured about 37 mm. 
across. 

Localities.-There is a good specimen from Croyde in the Barnstaple Athenreum, 
and another from Braunton Down in the Museum of Practical Geology. 

Rema1·ks.-It is to be observed that the ambulacral plates in this species dis­
tinctly alternate. This appears to be consistent with Forbes's original definition 
of the genus Protaster; though, from Salter 1 having described them in P. Miltonii 
as level (by way of exception), Hall and others seem to have come to regard this 
as a generic character-Hall, however, questioning it, as in P. F01·besii, Hall,2 they 
slightly alternate. It appears to me, however, that for various other reasons, 
P. scab1·osus, together with P. Forbesii, with which it appears to be congeneric, 
will have to be separated from the genus P1·otaster as defined by Forbes; from the 
shape of its adambulacral plates it might perhaps bear the name of Drepanaster.3 

3. PRO'l'ASTER? (DREPANASTER) SCABRosus, var. Plate XXVII, figs. 1-3 ; and 
Plate XXVIII, figs. 1-2 b. 

Description.-Animal small, five-rayt:d. Disc large, circular, covered with very 
small plates. Rosette large, subpentagonal. Arms long, rather stout at the base, 
regularly and rather rapidly tapering, and having on their under side a double alter-

1 1857, Salter,' Ann. )Jag. Nat. Hi~t.,' ser. 2, vol. xx, p. 330, pl. x,figs. 4-4 c (cf. p. 325, where 
'' Protaater, nov. gen.," is evidently a misprint). 

2 1867, Hall,' Twentieth Report Regents Unifersity, N.Y.,' p. 293, pl. ix, figs. 5, 6. 
B ~Ap€wu1•oJ11 a sickle. 
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nating row of stout ambulacral plates (probably thirty in number) excavated on 
their outer margins by large round pores, which are bounded outside by elongate, 
curving or bent, adambulacral plates. Surface of plates minutely granulated. 
Oral plates large, wedge-shaped, paired into close connection at their apices. 

Size.-.An arm measures 28 mm., so that the expanded animal must have 
measured about 50 mm. 

Localities.-In the Museum of Practical Geology are three specimens from 
Croyde, and one (cast and reverse) from North Devon; in Mr. Hamling's Col­
lection one (cast and reverse) from rrop Orchard Quarry ; and in the Porter 
Collection an indistinct specimen from Fremington. 

Remarlcs.-While these specimens have much resemblance to those last 
described, several dissimilarities are to be noted in them. Thus the disc (usually 
very indistinctly seen) appears much larger and covered by much smaller plates~ 
the rosette seems larger, the arms stouter and more quickly tapering, and the 
ambulacral plates much broader. In some of the specimens the adambulacral 
plates appear to have been pushed out of place. .At the same time it does not 
seem certain, in the defective state of our specimens, how much real value these 
dissimilarities have,-whether they are partly caused by their imperfection, or are 
indicative of a specific difference. It has seemed advisable, therefore, to keep 
them separate for the present, as an unnamed variety of the former species. 

2. Genus-EUGASTER, Hall. 

1. EuGASTER ? PERARMA'l'US, Whidborne, sp. Plate XXVII, figs. 4-6 a. 

1896. PROTABTER l'ERARMATUB, Whidborne. Proc. Geol. Assoc., vol. xiv, p. 377. 

Desc1·ipt-ion.-.Animallarge. Upper surface of the plates of the disc and arms 
minutely granulated. .Arms very stout, rather rapidly tapering, covered on the 
upper·surface by a median row of broad, convex, subhexagonal plates (which 
seem slightly to imbricate inwardly) alternating on each side with a row of still 
wider snbpentagonal plates, which in their turn are followed by a row of smaller 
plates on the perpendicular sides, bearing at their lower extremities long lateral 
spines at the rate of two or three to each plate. Spines thorn-like and probably 
about the width of the arms in length. Under side with a double row of level 
ambulacral plates, succeeded on each side by a row of narrow adambulacral 
plates, which are separated fro-m the former by very large transverse hexagonal 
excavations, of which probably only the outer portions are occupied by the pores 
themselves. 
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Size.-A small portion of an arm is 30 mm. long; another is 10 mm. across. 
Though the specimens are too fragmentary to convey much idea o£ the size o£ the 
animal, it is clear that it must have been considerably larger than any of the . . 
accompanymg speCies. 

Localities.-In the Museum of Practical Geology are confused masses of the 
arms of two animals (in three specimens) from Braunton Down. In the Porter 
Collection are two fragmentary portions of another animal and a third specimen 
from Pilton. 

Remarks.-Though these specimens are too fragmentary or confused for full 
description, their very large size, the stoutness of the arms, and the shape and 
arrangements o£ the plates, both above and below, show that they belong to a 
species quite distinct from the other star-fishes of these beds-so distinct, indeed, 
that it must probably be removed from the genus Protaste?". The arrangement 
of the lower side of their rays appears, as far as can be seen, to have much in 
common with that of Hall's genus Eugaster, but the plates appear not to alternate 
but to be perfectly level. 

II. Family-OPHIURID~, Agassiz, 1835. 

1. Genus- 0PHIURELLA, Agassiz, 1835. 

1. 0PHIURELLA ? GREGARIA, Whidborne, sp. Plate XXVIII, fig. 3. 

1896. PROT.A.BTER GREGA.Rrus, Whidborne. Proc. Geol. Assoc., vol. xiv, p. 377. 

Description.-Animal small, with five very long slight arms, which taper 
very slowly to a very acute termination. Disc circular? with a finely granulated 
surface, occupied almost entirely by ten very large, curved, paired, radial plates, 
which form a prominent petalloid corona. Arms composed of about forty rings of 
squamose plates in distinctly level rows; these rows consisting on the dorsal face 
of a prominent, apparently indented median row, and a row on each side, the 
plates of which appear to have a triangular depression and to bear a series of 
four or five small obliquely set comb-like spines. Ambulacral plates large, level, 
margined by a large circular pore. 

Size.-An arm (probably wanting a few terminal joints) is more than 
25 mm. long. 

Locality.-In the Museum of Practical Geology is a slab, containing the 
remains of numerous specimens, from Braunton Down. 

Remarks.-This species is distinguished from the accompanying forms by its 
prominent corona, the character of its plates, the absence of alternation in the 
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rows of plates, and the extreme length and tenuity of its arms. From the mode 
of their occurrence, however, the specimens may possibly be the immature state 
of some other form known or unknown. It has been very difficult to distinguish 
between the upper and lower faces of the arms, which probably very closely 
resemble each other in general appearance. 

Among British Palreozoic starfish this species seems most nearly to resemble 
Protaster leptosorna, Salter/ both on its upper and under surfaces, but in that 
species the central pentagon is smaller and the shape still slighter. Comparing 
these two species with Purcaster palmozoicus, Stiirtz,2 it seems probable that they 
may be members of the same group. Moreover, Mesozoic species referred by 
Wright 8 to Ophiu,rella seem sufficiently similar to make it possible they may be 
congeneric, while a Devonian species 0. prirnigenia is referred to Ophiurella by 
Stiirtz.4 Again, the figures of Ophiura rhenana, Stiirtz/ show details which might 
correspond with the indications seen in our less well-preserved fossil. On the 
whole it may be well to leave it temporarily in the genus Ophiu1·ella, to which, 
even if not actually belonging, it probably is nearly allied. It certainly has 
nothing to do with Protaster. 

4. CLAss-BLASTOIDEA, Say, 1825. 

1. 0RDER-REGULARES, Etheridge and Carpenter, 1886. 

I. Family-PENTREMITID-<E, d'01·bigny, 1852. 

The species described below appears to fall within this family (as amended by 
Etheridge and Carpenter) from (1) possessing, as far as can be judged, minute 
irregularly rhombic deltoids, which occupy the extreme summits of the inter­
radial sinuses, and (2) the spiracles being apparently situated in the oral space 
beyond the deltoids and not within their margins, the ambulacra being rather 
broad, and hydrospire-slits not being exposed outside them. 

With regard to its generic position, it may be noted that its ambulacra are 
very long and are broader than the intervening sinuses. Its shape too, as far as 
can be seen, is more or less a prolate spheroid; but in none of our specimens 

1 1857, Salter,' Ann. Mag. Nat. Hist.,' ser. 2, vol. xx, p. 331, pl. ix, fig. 5. 
2 1886, Stiirtz, 'Palreontographica,' vol. xxxii, pl. viii, p. 79, figs. 4-5 a ; and 1890, ibid., vol. xxxvi, 

p. 214, pl. xxxi, figs. 40, 40 a. 
3 1866, Wright, 'Brit. Foss. Echinod. Oolitic Form.,' vol. ii, p. 154, pl. xviii, fig8. 3 a, d; and 

p. 154, woodcut 40. 
4 1886, Stiirtz, 'Palreontographica,' vol. xxxii, p. 77, pl. viii, figli. 1-2 a. 
5 1893, Stiirtz, 'Verb. n. h. Vereins Preuss. Rhein!.,' vol. 1, p. 7, pl. i, figs. 1-3. 
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is the base visible, though enough of the radial plate is seen to show that the 
basal parts were probably at least slightly extended beyond the extremities of the 
arms. 

It seems to differ from most species of Pent?·emites by the narrowness and 
arrangements of its arms; from most species of Pentremitidea by the length of its 
sinuses, and from most species of Mesoblastus by the width of its arms, the apparent 
shape of its spiracles, and the probable presence of an under-lancet-plate. On the 
whole there seems to be least difficulty in assigning it for the present to the genus 
Pentremitidea, but this must only be regarded as a provisional arrangement until 
the discovery of specimens sufficiently perfect to decide the point. 

1. Gen'ns-PEN'rREMI'l'IDEA, d'Orbigny, 1849. 

1. PENTREMlTLDEA PHILLIPSII, n. sp. Plate XXIX, figs. 5, 5 a, 6. 

1841. PENTREMITES OVALIS, Phillips (not Goldfuss). Pal. Foss., p. 29, pl. xiv 
figs. 40 a, b. 

1886. Etheridge and Carpenter. Catal. Blast." Brit. Mus., p. 129. 

Desc1·iption.-Oalix probably more or less prolately spheroidal; summit flatly 
convex, broad; base unknown. Ambulacra (i. e. ambulacral areas) moderately 
broad, rather rapidly tapering, extending very far down the calix. Radial plates 
very large; bodies convex, much shorter than the limbs. Limbs very long. 
Interradial sinuses elongate, lanceolate, with sharp raised margins, not reaching 
far into the summit, and slightly narrower on the whole than the ambulacra. 
Deltoids indistinctly seen, very small, apparently irregularly rhombic. Spiracles 
apparently subcentral, undivided by septa, situate above the tops of the deltoids. 
Lancet-plate exposed, with a central groove and with' rather distant branches, 
both being margined with long and coarse crenulations (which seem also to 
extend to the side-plates). Side-plates squarish. 

Three or four hydrospire-folds seen at the distal extremity of one of the 
ambulacra, probably exposed by the breaking off of part of the under-lancet-plate, 
which appears to cover all the area between the side-plates. Radials marked 
with microscopic rounded lineations, slightly radiating towards the sides of the 
mterradial sinus. 

Size.-A specimen appears to be about 7 mm. long. 
Localities.-In the Barnstaple Athenreum is a specimen from Strand, Ashford, 

and another from Bradiford; and in my Collection is one from W rafton Lane. 
Rema1·lcs.-These specimens are all fragmentary, and consequently it is very 



PENTREMITIDEA. 213 

difficult to make out the character of the species from them, or from the figure of 
Phillips's equally defective specimen, the original of which appears now to be lost. 
At the same time their resemblances to each other are so close that there can be 
no doubt that all four fossils belong to the same species. 

(1) The Strand specimen is the largest. It is an inside cast. It appears to 
show a radial with the included ambulacrum, and (?) a deltoid (the division, 
however, of which from the radial is very indistinct) and the beginning of an 
adjoining ambulacrum. The hollows for the side-plates (and casts of the pores?) 
are visible. 

(2) The Bradiford specimen is the cast of a single ambulacrum. It shows 
the median food-groove and its side-branches; the coarse crenulations upon them 
are very evident; the shape of the lancet-plate is perhaps discernible. 

(3) The Wrafton Lane specimen is the mould of parts of the summit, of 
three ambulacra and of two radials. There seem to be signs of two spiracles. 
rrhe impressions of the ambulacra seem very perfect, and show their median groove 
and branches, the side-plates (the marks on which are not easy to decipher), and 
the hydro spire pores. There are also seen two deltoids (very indistinctly) and one 
interradial sinus, the surface-ornament and the raised sides of which are very 
evident. 

( 4) Phillips's specimen appears to be lost. In his figure the ambulacra seem 
slightly broader and more triangular. The structure shown in his enlarged 
drawing may be either a deformity or an indication of the appearance which, 
in some lights, the ambulacra from our W~afton Lane specimen assume. He 
describes "the general figure" as "oval, attenuated at the base," but does not 
show the shape of the base in his drawing. 

Phillips identified his specimen with Pentt·em.ites oval is, Goldfuss. 1 The resem­
blance, as far as the figures can be compared, is certainly considerable. In the 
German figure, however, the ambulacra are broader and slightly more petaloid, the 
side-branches are longer, narrower, and much more numerous, the interambulacral 
areas are more triangular and acute, and do not extend quite so high, and the 
ornament of these areas, though similar, is coarser. Thus Goldfuss's fossil comes 
nearer to Etheridge and Carpenter's definition of the genus Pentremites as restricted 
by them, and though it is not absolutely proved to be different from our English 
species, there is the greatest probability that it is .so, not only specifically but 
generically. :Moreover it is said to have come from a Carboniferous quarry, 
though from beds in it which Professor Ferdinand Romer thought might 
possibly be Devonian. Under these circumstances it does not seem desirable 
to retain the German name for our Pilton fossil. 

1 1826-33, Goldfuss, ' Petref. Germ.,' vol. i, p. 161, pl. l, fig. 1 a-c. 
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II. Fan~,iZy-ConoNASTERIDlE, EtheriLlge and Oarpente1·, 1886. 

1. Genus-CoooNASTER, M'Ooy, 1849. 

1. CoDONASTER CONIOUS, n. sp. Plate XXIX, figs. 4, 4 a. 

Description.-Calix very elongate, subfusiform. Base apparently trilobate. 
Summit very gently convex. Radial plates nearly half as long again as the basal, 
and separated from them by a slightly zigzag suture. Section of upper parts of 
the calix distinctly pentagonal, apparently becoming slightly stellate at the 
summit. Upper margins of the interradial sinus forming a very low triangle. 
(Shape of deltoid plates unobserved.) Ambulacra apparently moderately narrow, 
short, curving gently downwards near their distal ends. Deltoid plates apparently 
bearing a strong ridge along their centre. Anus semicircular, situated very near 
the centre? Hydrospire-slits few and coarse. 

Size.-Length about 6 mm., width about 3 mm. 
Locality.-A single specimen (with part of its mould) from Top Orchard 

Quarry is in the Wood wardian Museum. 
Remarlcs.-This little specimen is crushed, and being in the state of preserva­

tion usual in these beds its details are indistinct. This is especially the case at 
its summit, where not only is it squeezed together but its surface has been mostly 
carried away with the mould. From its general shape, however, and what 
indications of its structure remain, there seems no reason for doubt that it 
belongs to the genus Oodonastm·. The spaces in the ambulacra seem very few and 
coarse, indications of three or four of them being seen. Three or four ridges 
(more or less parallel) outside some of the ambulacra, where the surface is broken 
away, appear to be the upper part of the hydrospire-slits. Remains are seen of a 
circular or semicircular wall round the centra] area, and there is a round pit, which 
may be the anus. The upper margins of the interradial sinuses are defective, 
but they appear to have been elevated into low triangles and probably to have 
been bent obliquely inward at the summit. Five short coarse radii, dividing the 
interradial areas on the summit, appear to be the ridges on the deltoid plates. 

Affin?ties.-From the Carboniferous 0. trilobatus, M' Coy 1 (which, including 
0. acutus, M'Coy,1 is the only described English species), our Pilton form is totally 
different in shape; but to the Upper Devonian 0. Hind1:i, Etheridge and Carpenter/ 

1 1849, M'Coy, 'Ann. Mag. Nat. Hist.,' vol. iii, p. 251. 
2 1886, Etheridge and Carpenter,' Catal. Blastoid. Brit. Mull.,' pp. passim, pl. xii, figs. 4-7. 
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its likeness is very great indeed, both in general appearance and as far as can be 
seen in the arrangement of the ambulacra. In form, however, it distinctly 
differs in being still more elongate; while (though it is not possible to speak 
positively) it also appears more stellate in the shape of its summit and has wider 

ambulacra. 
Its similarity to an American species of equivalent age is interesting. 

5. CLAss-CRINOIDEA, J. S. Millm·, 1821. 

1. 0RDEll-FLEXIBILIA, Zittel, 1895.1 

I. FamiZy-IoHTHYOORINIDA<;, Wachsmuth and Springe1·, 1879. 

1. Genus-TAXOORINUS, Phillips (apud M01·ris), 1843.2 

1. TAXOCRI~us MACRODAC'rYLus, Phillips, sp. Plate XXXIII, figs. 2-4 a. 

1841. CYATHOCRINUS? (IsocRINUs) MACRODACTYLUS, Phillips. Pal. Foss., 
pp. 29, 30, pl. xv, figs. 41 a -g. 

1843. TAXOCRINUS MACRODACTYLUS, Morris. Catal. Brit. Foss., p. 90. 
1879. Wachsmuth and Springer. Proe. Acad. Nat. 

Sci. Philad., 1879, p. 272. 

Desm·iption.-Column cylindrical, expanding considerably in the immediate 
proximity of the cup. Oolumnars rather short, alternating, becoming gradually 
very short. as their diameter increases, having milled faces, and, as a rule, flat lateral 
rna.rgins, though occasionally at some distance from the cup some joints occur with 
convex margins. (Under basals unobserved). Basals five, very narrow, triangular. 
Radials five, very large, transversely quadrate. Primibrachs 5 X i3 (or some­
times 2 ?) , similar to the radials except the uppermost, which is pentagonal 
and axillary. Secundibrachs 10 X 5, similar to the primibrachs but smaller. 
Succeeding series of brachials similar but progressively smaller and slightly more 
numerous in their rows, there being five or six series of brachials in all. Arms 
uniserial, sometimes curling in at their extremities. No interradials visible. 

Size.-Phillips's type specimen measures 88 mm. from the bottom of the cup to 
the curled extremities of the arms. 

Localities.-In the Museum of Practical Geology are one of Phillips's type 
specimens from Pilton and five other specimens from North Devon; in my 

1 Cf. 1898, F. A. Bather, 'Geol. Mag.,' Decade 4, vol. v, p. 324. 
2 Cf. 1879, Wachsmuth and Springer, 'Proc. Acad. Nat. Sci. Philad.,' 1879, p. 270. 
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Collection is a specimen of the . stem, showing its expanded proximal end, from 
Ashhill Quarry; and in the Porter Collection are two specimens from Fremington. 

Rema'rks.-The specimens are all obscure about the base of the dorsal cup. 
The shape of the basals is clearly seen from the mould, though their number is 
only gathered by inference. 

It seems probable that Phillips's figure, 41 c, does not belong to this species. 
Affinities.-'l'awocrinus nobilis, Phillips, sp./ seems remarkably similar. Its arms 

appear relatively stouter, and Phillips 2 distinguishes it by the fewer rows of plates 
in its upper series of brachials (i.e. by the more rapid branching of the arms). 
It also shows interradials, of which our specimens give no sign. 

2. TAXOURINUS S'l'ULTUS, Wh£dborne. Plate XXXIV, figs. 1-3. 

1896. TAXOCRINUS? STULTUS, Whidborne. Proc. Gt"ol. Assoc., Yol. xiv, p. 877. 

Desm·ipt,ion.-Stem rather stout, cylindrical, not perceptibly expanding near 
the cup. Columnars with convex or bead-shaped outer margins, arranged, at 
some distance from the body, in an alternating series of long and medium-sized, 
between very short, segments, but becoming uniform and increasingly short in 
the proximity of the cup. Edges crenulated, especially near the cup. Under 
basals (apparently) three, vet·y narrow, flatly pentagonal, visible externally. Basals 
five, small, transverse, and pentagonal, except the one on the anal side, which 
appears to be considerably larger and higher than the rest, intrudin_g between the 
radials and truncated on the top, and followed by a longitudinal row of two or 
three small anal plates. Radials large, squarish or inversely pentagonal, in 
contact, except, perhaps, at their upper corners and on the anal side. Primibrachs 
5 X 3, similar in size and shape to the radials except the uppermost plate, which is 
pentagonal. Secundibrachs rather smaller but similar to the primibrachs, and 
in rows of five or six. Upper series of brachials indistinctly seen in the specimens, 
but possibly short and few, and inclined to curl inwards. Under side of arms 
perhaps rather convex, with a very small concave groove. 

Size.-A specimen of the cup and arms (their extremities perhaps unseen) is 
20 mm. high . 

.Localities.-ln the Porter Collection is a specimen (obverse and reverse) from 
Pilton, and another from Poleshill. In the Barnstaple Athenreum is another from 
Roborough. 

1 1836, Phillips,' Geol. Yorks.,' vol. ii, p. 205, pl. iii, fig. 40. 
2 1841, Phillips, 'Pal. Foss.,' p. 30. 
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Remarlcs.-This little species appears to fall well within the limits of the 
genus Taxocrinns as restricted by Wachsmuth arid Springer. It is distinguished 
from T. nwcrodactylus by various points, among others by the proximate columnars 
being much higher and being uniform in diameter. The arms also seem relatively 
much stouter. 

Close examination has proved the short synopsis of the species which I 
originally gave to be incorrect ; t,he plates in the best of the specimens are very 
difficult to distinguish, and it was only by tracing them out plate by plate that 
their true relationship, as seen in the opposite halves of the fossil, could be 
ascertained. 

2. 0IWER-CAMERA'l'A, Wachsmnth and Springer, 1885. 

I. FaJniZy-RHonocmNIDlE, F. Rorne1·, 1855. 

l. Genus-RHODOORrNus. J. S. Millm·, 1821. 

1. RHODOORINUS ?, ? sp. Plate XXXI, figs. 3-3 d. 

Size.-A distorted cup measures 25 mm. by 12 mm. m transverse sections, 
and the accompanying arm is 60 mm. long. 

Localities.-In the Museum of Practical Geology is a specimen (with its 
reverse) from North Devon of a flattened dorsal cup with some expanded arms; and 
in the Woodwardian Museum from south-west of Sloly is the broken base of another 
cup, which may, from its somewhat similar ornamentation, possibly belong to the 
same speCies. 

Remarlcs.-Though the first of these specimens is not in a condition to pe'rmit 
its identification, it appears distinct from any of the accompanying Crinoids. The 
dorsal cup is large, and was probably deeply conical or subglobose, and composed 
in large part of hexagonal plates arranged something in the style of Aatinocrinus; 
but it is now so much flattened and cloaked by matrix that few of its plates can be 
seen, and their exact arrangement cannot be traced. The plates that are visible 
seem small and numerous, and they are marked with coarse nodules having a 
stellate arrangement. From the margins of the cup a number of very slender and 
long arms take their rise. Signs of only eight or ten of these arms remain, but it 
appears probable that there were originally twenty, of which ten were small and 
did not bifurcate, and ten were larger. These larger arms have more than five 
rather narrow uniserial plates before their first bifurcation, after which the plates 
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become cuneate, and at last definitely biserial, and the arms do not appear to 
branch again. The greatest portion of these longer arms is clothed by exceedingly 
fine and elongate, close-set, hair-like pinnules, with ten or fifteen long segments, so 
that they have much the appearance of a feather from a bird's tail. These arms 
are totally different in general aspect from those of Actinocrintts Porteri. 

Mr. Bather, who has kindly examined the specimen, expresses the arm-formula 
thus: 

I B -II B -<thick Ill Br.-IV B. (F.)-pinnules. 
r. r. thin Ill Br. (F.)-r pinnules. 

'ro what genus this fossil belongs is most uncertain. There seem some slight 
grounds for supposing that it might belong to Bhodo(winus, and therefore with 
much hesitation I have placed it tentatively there. 

II. FamiZy-BATOCHINlDlE, Wachsm~dh wtd Sp1'1:nger, 1897. 

1. aenus-MEGISTOCRINUs., Owen and Shuma1·d, 1852. 

1. MEGISTOCRINUS ?, sp. Plate XXXVII, fig. 5. 

Remarks.-ln the Woodwardian Museum, from Barnstaple, is the imperfect 
cast of the dorsal cup of a Camarate Crinoid which measures about 10 mm. wide, 
and which appears to be distinguished from Actinoe1·inus Po·rteri by the much more 
uniform size of its plates. 

In this specimen (taking a single ray) the lowest plate seen appears to be 
a radial, which, however, is almost destroyed; this is followed by a small hexagonal 
first primibrach, and this by a similar sized, polygonal, axillary primibrach. 
This, again, is followed by two pairs of hardly smaller secundibrachs, the first 
hexagonal, the second axillary; and between these are three or four small inter­
axillary plates. The interambulacral plates in the adjoining area (which may 
be an anal area ?) are very numerous; there seem three in the second row, and 
four in the third and fourth rows. 

It seems, as far as can be judged, sufficiently like a MegistocTimts to be placed 
tentatively in that genus. 
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Ill. Family-MELOURINIDJE, Zittel, 1880. 

1. Genus-MARIOORINUS, Hall, 1859. 

To what genus the following species belongs seems very doubtful. Being 
monocyclic with four basals and presumably without an anal in the radial ring, 
it is however, excluded from Melocrimts by its uniserial arms, and their mode of 
branching. 

The Silurian genus Marioc1·inus 1 perhaps presents the least difficulty. Accord­
ing to W achsmuth and Springer it differs from Melocrinus in having uniserial 
arm-plates. Some of its arms, however, are stated to be simple, whereas those 
of our fossils probably all fork once a long way up. The number of plates, 
moreover, which are contained in the cup in our species seems very much fewer. 

1. MARIOCRINUS P l'.IUNDUs, n. sp. Plate XXXIV, fig. 5? and Plate XXXVII, 
figs. 6, 7. 

Description.-Stem round, very long, consisting of rather long, uniform, rather 
convex columnars in the lower parts, which become very short and more convex 
near the cup, the uppermost joint being apparently formed only halfway round. 
Margins of columnars very strongly crenulated. Dorsal cup elongate, vasiform. 
Basals four, about as long as their width. Radials five, very large, hexagonal or 
heptagonal, longer than wide, with flat upper margins. First primibrachs much 
smaller than the radials, pentagonal, axillary. Secnndibrachs slightly smaller 
than the primibrachs, pentagonal, included within the cup, bearing two arms. 
Interambulacral plates (in one observed area), one resting on the shoulders of two 
radials, and about the same size as and at rather a lower level than the first 
primibrachs, hexagonal, bearing on its shoulders two much smaller inter­
ambulacrals of the second row. Anal side unobserved. Arms twenty? uniserial, 
apparently short (about one and a half times the length of calix), tapering, 
composed of alternating wedge-shaped plates, bifurcating at about the fifteenth 
joint, and without any visible signs of pinnules. 

Size.-A specimen with stem and arms measures about 110 mm., the cup being 
about 7 mm., and the arms 14 mm. 

Localities.-A single specimen from Croyde Rocks is in my Collection; and in 
the Barnstaple Athenreum is a doubtful specime11 from Braunton (PI. XXXIV, 
fig. 5) showing a few plates of the cup and parts of the stem and arms, which 
possibly may belong to the same species. 

1 1881, W achsmuth and Springer, ' Pro c. Acad. N at. Sci. Philad.,' 1881, p. 288. 

FF 
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Remarlcs.-The Croyde specimen possesses the customary indistinctness of our 
fossils, for though both sides of the mould and the central cast are preserved, the 
cup is much distorted, and each side of it is obliterated. Hence its plates cannot 
be perfectly traced; and, particularly, it seems a little doubtful whether the first 
primibrachs are axillary, so as to produce twenty arms instead of ten; i. e. 
whether the following series of plates are second primibrachs or secundibrachs. 
The exposed face shows five arms, but their junction with the cup is obscure. 

In the .Athenreum specimen the stem is slight and round, and apparently bears 
a few fine cirrhi, and (some distance from the cup) every eighth columnar seems 
enlarged. In the cup a vertical row of five or six small polygonal plates may 
be traced, which may be a basal, a radial, and one or two primibrachs and 
secundibrachs, but there are too few plates shown to make their characters clear. 
The arms are comparatively much larger and more massive, uniserial, formed of 
rather long plates, clothed with rather sparse pinnules, and bifurcating some six 
or eight plates up. Its identity with the former specimen is very doubtful. 

IV. FamiZy-AcTrNocmNID""~' F. Romer, 1855. 

1. Genus-.AcTINOCHINUs, J. S. Mille1·, 1821. 

1. AuTINOClnNos Powl'Em, Whidbo1'ne. Plate V, fig. 21; Plate XXX, fig. 8; 
Plate XXXI, figs. 1, la, 2, 5; and Plate XXXII, fig. 1. 

1896. AcTINOCRINUS PoRTEBI, Whidborne. Proc. Geol. Aswc., ,·ol. xiv, p. 377. 

Description.-Oolumn long, round, with short alternating 011 doubly alter­
nating segments. Larger columnars with a large prominent squared central 
band occupying more than half of their flat peripheries, and with about thirty­
five rather stout submarginal radiations on their articulating surfaces. Central 
canal petaliform in section, dumb-bell.shaped between the sutures. 

Calix large. Basals three (?), very narrow, hexagonal. Radials five, 
moderate in size, hexagonal. First primibrachs similar to the radials, but rather 
smaller. Second primibrachs rather smaller than the first, pentagonal. Secundi­
brachs 10 X 1, smaller than the primibracbs, pentagonal. Arms probably twenty, 
with short plates, uniserial for the first two or three plates (which are included 
in the cup), then biserial with alternating plates, branching at somewhat uneven 
heights from thirteen to twenty plates up, and again at, still more uneven heights 
higher up. 

Interradials (in one interradial area)-in the first row, one plate intercalated 
between, and of the same size as, the first primibrachs-in the second row two, 
smaller, and situated between the first and second primibrachs-in the third row 
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three, situated on the level of the second primibrach-in the fourth row three 
which are very small. Anal area (Pl. V, fig. 21) with-in the first row, an aual 
plate equal to and intercalated between the radials-in the second row, three 
plates arching over the former, and more or less level with the first primibrachs 
(the two lateral of these being of the same size as the primibrachs, and the central 
smaller)-in the third row four (or five?) smaller plates-in the fourth row five 
smaller plates rather irregularly placed, and above these several more small 
irregularly placed plates. (The only specimen showing the anal area is, however, 
too obscure to permit certainty as to the above numbers.) 

Plates of the dome small and bearing central bosses, but in the condition of 
the specimens not individually decipherable. Arms thickly clothed with long and 
large, close-set tapering pinnules, having six or seven joints. Ornament of body­
plates nodular-radiate. 

Size.-A specimen of a portion of a dorsal cup is about 35 mm. across at the 
base of the arms. 

Localities.-In the Museum of Pl'actical Geology are two slabs containing 
portions of two very large specimens from Braunton, half a calix with stem from 
Barnstaple, another calix with arms from Barnstaple, and another specimen 
showing the arms and part of the dome, and another of a calix divided 
transversely from North Devon. In the Woodwardian Museum are two 
specimens of the dorsal cup, and two of the arms from Barnstaple. In the 
Porter Collection is a specimen of the dorsal cup, and two of portions of the arms 
from Pilton. 

Remarlcs.-Although several of these fossils are much finer as specimens than 
are often found in the Pilton Beds, none of them show the entire cup, and 
therefore it is not easy to judge of the value of their individual plates without 
some uncertainty. The plates of the dorsal cup are ornamented by coarse 
radiating ridges, and the starting of the arms form clustered projections from the 
side of the cup, after the manner of typical forms of Actinocrinus, with which 
genus it appears to agree generally, unless it be in the mode of branching of 
its arms. 

A curious case of deformity occurs in one of the specimens (PI. XXXIt 
figs. 1, 1 a, 2). One of its arms, instead of simply bifurcating at the thirteenth jointt 
divides into three branches at ouce. These three new arms go off as nearly as 
possible at the same level; the regular biserial arrangement of the back of the 
arm is broken at the beginning of the division by several small plates, mostly 
pentagonal in shape, but it is at once resumed as soon as the division is 
completed. 

Another specimen of a dorsal cup in the Porter Collection (Pl. V, fig. 21) 
is interesting as having had its dome covered by a Oapulus (01·thonychia). 



222 DEVONIAN FAUNA. 

2. AcTINOCRINUS ? BATHERI, Whiclborne. Plate XXXII, figs. 2-3 b. 

1896. ACTINOCltiNUS BATHER!, Whidborne.1 Proc. Geol. Assoc., vol. xiv, p. 377. 

Description.-Dorsal cup rather shallow, conical, apparently considerably 
wider than high. Basals three, apparently wide and very short, with convex 
surfaces forming a kind of rim or bead round the base. Radials and first and 
second primibrachs very indistinctly seen, apparently small, .subhexagonal, wider 
than high, and regularly decreasing in size. Secundibrachs very large, pentagonal, 
axillary. Arms twenty, uniserial for the first seven or eight joints, and then 
becoming biserial, clothed with strong, close, tapering pinnules. Interambulacral 
plates of the first row apparently large and hexagonal, and of succeeding rows 
much smaller and narrower. One (or two) interaxillary plates between each pair 
of secundibrachs. Dome apparently not quite as high as the cup, composed of 
very numerous plates, each bearing a very large globular boss. Surface of dorsal 
cup covered with extremely strong ridges, forming a coarse stellate pattern. 

Size.-Height of dorsal cup about 7 mm., width about 13 mm. 
Locality.-A specimen of the dorsal cup and arms, on two slabs obliquely 

divided, is in the Museum of Practical Geology from Braunton; and a doubtful 
specimen of the base of a cup is in the Wood wardian Museum from south-west of 
Sloly. 

Rernarlcs.-The very strong ornament, together with the poorly preserved 
smface of this fossil, which is in the condition of a mould, has r~ndered it quite 
impossible to trace more than a very few of the plates in the lower part of the 
cup. Those that can be traced appear on the whole to have the characters and 
arrangement of Actinocn:nns, the basals being evidently very short, the radials and 
primibrachs probably rather wider than high. r.rhey all seem relatively small 
compared to the secundibrachs, which are large, convex, and smooth, and in this 
respect the fossil differs so remarkably from A. Porteri that there seems no doubt 
that it belongs to a distinct species, if not genus. 

1 By thus naming this species I had meant to express my gratitude to my friend Mr. F. A. Bather 
for some kind help in regard to it. I was unaware at the time that he preferred that species should 
not bear personal names. 
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V. Family-PLA'l'YORINIDM, F. Romer, 1855. 

1. Genn.c;-PLATYORINUS, J. S. Millr;r, 1821. 

1. PLATYORINU::> ? ANGULIFERUS, n. sp. Plate XXXVII, figs. 8-12. 
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DescTiption.-Cup probably elongate. Basal disc nearly horizontal? Radials 
large, upright, suboblong, higher than wide, with a low excavation above, and 
ornamented by two or three central perpendicular ridges, from which four or five 
horizontal ridges start to the sides. Second primibrach axillary. Arms uniserial, 
with very low alternating cuneate plates (not quite reaching the sides), very long 
and moderately slender, sending out branches some distance up, and bearing 
close-set pinnules. Some small interradials on the shoulders of the radials. 

Size.-R.adials 8 or 10 mm. high. 
Localities.-A crushed specimen from Saunton Hotel, consisting of parts of 

fom radials with arms attached., is in Mr. Coomara Swamy's Collection; three 
detached radials from Top Orchard, Roborough, and Pilton are in the Porter 
Collection; and one from Ash hill Quarry and another from Croyde are in my 
Collection. A detached columnar of a Platycrint6s from Vicarage Lane, Pilton, in 
the Barnstaple Athenamm, may perhaps belong to this species. 

Rmna1·lcs.-These specimens appear to be the remains of a fine species, the 
full characters of which cannot at present be ascertained. I have long been 
acquainted with the scattered plates, which are very similar in shape to those of 
Platyc1·intts or Hexacrin16S, and are curiously ornamented with strong ridges 
which do not radiate, but form a succession of right angles on their surface. 
Recently Mr. Swamy has lent me a specimen showing part of the cup and arms, 
but these are unfortunately somewhat obscured by crushing. I have not 
observed any anal plate among the specimens, and though it is possible that one 
may have existed in the cup, it seems rather more probable that it was wanting. 
If it is a PlatycTinus it is quite possible that the highly nodulate segment of a 
Platyc1·inus stem in the Barnstaple Athemeum may have belonged to it. 

VI. FamiZy-HEXAORINIDlE, lVachsmuth and 8pn:nger, 1885. 

1. Genus-ADELOCHINU~, Phillips, 1841. 

So little appears to be known about the single species on which Phillips 
founded it, that the validity of this genus must remain for the present entirely 
in doubt. It has of late been sometimes treated as a synonym of PlatycTinus. 
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The occurrence, however, of a small detached plate (Pl. XXX, fig. 2), sus­
piciously like the anal of Hemacrinus, makes it more likely that it was related to 
that genus. But its style of ornament so closely resembles that of Arthracantha as 
to suggest its identity with it. However~ though the little tubercles which cover 
the body-plates are so elongate that they may be probably regarded as spines, I 
have been unable to trace their full length or their shape, and am not quite certain 
that they are moveable. Hence, while this view may ultimately be found correct, 
it certainly cannot as yet be asserted positively. It seems therefore best to retain 
for the present Phillips's existing name for whatever it may be worth, rather 
than to unite it with any genus from which it might again have to be separated. 

l. ADELOORINUS HYSTRIX, Phillips. Plate XXX, figs. 1-7 a. 

1841. AnELOCRINUS HYSTRIX, Phillips. Pal. Poss., p. 30, pi. xvi, fig. 42 a, b. 

Dese1·iption.-Dorsal cup large, deep, apparently obconical, composed of large 
plates, which seem to be thin, covered with more or less numerous small elongate 
tubercles or spines, and so closely united that signs of the sutures are rarely 
discernible. Basal plates three, forming a shallow cone. Radials large, higher 
than wide, subpentagonal, with a small excavation above. Anal plate? narrow, 
subquadrate. No other plates of the calix decipherable except a few small poly­
gonal plates (apparently of the dome), each of which bears a large rounded central 
tubercle. Arms stout, probably not very long, about ten in number, and not 
branching; biserial, composed of rather high joints, and clothed with long stout 
pinnules. 

Size.-A specimen of the cup with closed arms (perhaps not fully shown) is 
about 40 mm long. 

Localities.-In the Museum of Practical Geology are a dorsal cup (Phillips's 
type) from Brushford, a portion of another cup and some arms from Braunton, 
and two detached plates from Barnstaple. In the Barnstaple Athenrenm are a 
cup with arms (mould and reverse) and a plate of the calix with some arms from 
rrop Orchard, and portions of two other cups from Braunton. In the Porter 
Collection are portions of three cups and two detached plates from Pilton. Frag­
ments of the dorsal cup do not appear to be rare. 

Remarlcs.-Although several specimens have been found, we are unable to 
carry the description of this species very much further than where Phillips left it. 
Repeated examination of the specimens has only resulted in showing indistinct 
signs of the division of the lower part of the cup into three unequal plates; and 
'the shape of the radials is only known from detached plates. The plates appear to 
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have been very thin and very intimately united, consequently it is quite impossible 
to trace the divisions of the upper parts of the calix, which are, moreover, in 
many of the specimens wanting. Some of the arms are, ho\vever, occasionally 
clearly shown, and a few scattered plates of the dome are seen in one of the 
specunens. 

The tubercles on the plates of the cup seem to vary very considerably in 
number and size. They appear to be conical, and higher than wide, and may be 
in the shape of small spines. 

A.ffinities.-The basal disc is remarkably like that of .Arthracantha Ithacensis, 
Williams/ as figured by W achsmuth and Springer; 2 but, if it had spines, they were 
probably very much smaller and more like those of A. punctobrachiata, Hall, sp.S 
The ornament of Hexacrinus interscap~tlat·is, Phillips, sp.,4 may also be compared. 

The fossil doubtfully described by Romer 6 as Oeriopora ? patina certainly 
presents much superficial resemblance in general shape to some of our specimens, 
though the {)rnament seems closer and more regular. Romer himself notes its 
likeness to a Crinoid. 

3. 0RDER-IN.ADUN.AT.A, Wachsmuth and Springer, 1885. 

In the maze of this order it almost requires a necromancer to bring down a 
species to its rightful place amid the kaleidoscopic genera that appear, change, and 
vanish with the progress of science. With such obscure data as our Pilton fossils 
the results must necessarily be highly problematical. 

I. Family-Pouawo&INID.LE, Austin, 1850 ? (emend. Wachsmuth and Springer, 
1886). 

1. Genus-PoT.ERIOCRINUS, J. 8. Miller, 1821. 

Wachsmuth and Springer/ finding difficulties in reference to Miller's type 
species P. m·assus,7 propose P. notabilis, Meek and Worthen, as "a new, or at 

t 1883, H. 8. Williams,' Procee-d. Amer. Philos. Soc.,' p. 85, plate. 
2 1897, Wachsmuth and Springer,' N. Amer. Crinoid. Camer.,' vol. ii,p. 749, pl.l:uvi, figs.! a-c. 
3 Ibid., p. 750, pi. lx:x:vi, figs. 2 a, b. 
4 1895, Whidborne, • Dev. l!'auna,' vol. ii, p. 190, pi. xxi, figs. 1-4, and pl. uii, figs. 1-2 a. 
5 1850, F. A. Romer, • Beitr. Harzgeb.,' pt. 1, p. 8, pi. ii, figs. 3 a, b. 

6 1879, Wachsmuth and Springer,' Proc . .A.cad. Nat. Sci. Philad.,' 1879, p. 827. 
7 1821, J. S. Miller, 'Nat. Hist. Crinoid.,' p. 68, pl. xxiii, figs. 1-17. 
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least an additional type." The latter might perhaps have value as an explanatory 
species, but it is evident that to raise it to equal rank with P. cm.qsus, Miller, 
may only make confusion worse confused. rrhe true remedy would be a re­
description of P. c·rassus from the original figured type (now in the Bristol 
Museum), and other carefully identified specimens of it from the same beds. As 
a matter of fact, it is very questionable whether W achsmuth and Springer are 
even right in supposing that P. notabilis belongs to the same group of species. 
I have not been able as yet to examine closely the specimens in the Bristol 
Museum, but from what I am able to see of them I am inclined to think P. crassus 
may be found to have several rows of primibrachs in at least one of its arms, as 
stated by Austin/ and therefore that the primibrachs are variable in the genus, 
as stated by Sladen,2 whereas P. notabilis (and therefore, according to Wachsmuth 
and Springer, the genus Poteriocrinus 8) has one row only. 

1. PoTERIOCRINUS 'l'ENsus, Whidborne. Plate XXXV, figs. 1-2; Plate XXXVIII, 
fig. 1. 

1896. PoTERIOCRINUS TENsus, Whidborne. Proc. Geol. Assoc., vol. xiv, p. 377. 

Dese1·iption.-Columnars very short, with smooth peripheries. Dorsal cup 
high, conical. Infra-basals five, large, pentagonal, as high as wide. Basals five, 
hexagonal?, very high. Radials rather shorter than basals, inversely pentagonal, 
with excavated upper margins. First primibrachs sometimes axillary? Arms very 
long, uniserial, bifurcating twice, composed of truncate cuneat~ plates. Pinnules 
rather.few, slight, extremely elongate, with ten or twelve distant joints. Anal 
plates three. Ventral sac large, cylindrical, very long, with regular longitudinal 
undulations, and composed of about six rows of very numerous, subquadrate, 
slightly transverse plates with linear slits and lateral perforations. 

Size.-A cup with portions of the arms is 80 mm. long. 
Localities.-In the Woodwardian Museum is a specimen of the cup and arms, 

and another of a detached ventral sac from Barnstaple ; in Miss Partridge's 
Collection a specimen of the cup and expanded arms from Saunton Hotel; and in 
the Porter Collection a ventral sac from Pilton. 

Remarks.-Our specimens do not show the characters very clearly; but on 
the whole, taking the Woodwardian specimen as the type, the species seems to 

1 1850? Austin,! Mon. Rec .. Foss. Crinoid.,' p. 71. 
~ 1877, Sladen, 'Proc. W. Rid. Yorks. Geol. Polyt. Soc.,' n. s., vol. i, p. (3). 
3 1886, Wachsmuth and Springer, 'Proc. Acad. Nat. Sci. Philad.,' 1886, p. 158; but see 1897, 

Wachsmuth and Springer, 'N. Amer. Crinoid. Camer.,' vol. i, pp. 78, 154. 
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approach P. crass'lts, and is therefore probably a typical Poteriocrinus. That 
specimen is accompanied by three gutta-percha casts, which appear to have 
brought away portions of the cup as they were taken, so as to enable the plates 
to be counted, though in one their interior, and in the others their exterior, casts 
are seen. Part of its ventral sac is exposed. Two bifurcations may be traced in 
the arms, but whether the plates below the first of these are primibrachs or 
secundibrachs is not clear; the arms seem hardly sufficiently numerous for the 
latter. No pinnules are visible. 

In Miss Partridge's fine fossil, on the other hand, no bifurcation of the arms 
is observable, and this must throw some doubt on its identity with the other 
specimen. The arms appear ten in number (eight are seen), and they bear 
remarkably long and slight distant pinnules, having ten or twelve distant joints. 

2. PoTERIOClUNUS BARUMENSIS, Whidbome, sp. Plate XXXIV, fig. 6; and Plate 
XXXV, fig. 3. 

1896. CYATHOCRINUB BARUMENBIB, Whidborne. Proc. Geol. Assoc., vol. x1v, 

p. 377. 

Description.-Rather small. Stem cylindrical?, composed of short alternating 
columnars. Cup short, obconical. Infra-basals five, pentagonal, as high as wide. 
Basals small, hexagonal, as high as wide. Radials five, large, pentagonal, truncated 
above, as high as wide. Primibrachs five, large, pentagonal, as long or longer 
than the radials, axillary. Arms stout, very long, uniserial with truncated cuneate 
plates, and bearing very long close pinnules. .Anal side unknown. V antral sac 
large, long, composed of slightly transverse pieces with stellate marks. 

Size.-A cup measures 7 mm. wide and 6 mm. high. 
Localities.-There are two specimens (from Top Orchard Quarry and from 

Barnstaple) in the Woodwardian Museum. An indistinct specimen from Fre­
mington is in the Porter Collection, and its reverse in Miss Partridge's Collection. 

Remarks.-At first I supposed these fossils to be specimens of P. tensus, but 
further examination convinces me that they cannot be included in that species. 
The cup is much shorter and more globose, the basals smaller and primibrachs 
larger and single, and the columnars circular. 

The stem in one of the specimens (PI. XXXV, fig. 3) shows a curious 
deformity. Across one (and perhaps a second) longitudinal line the columnars 
are not continuous, but meet alternately, their line of junction being marked by a 
zigzag suture. 

GG 
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3. PoTERIOCRINUS, sp. Plate XXXV, figs. 4-5 a., and Plate XXXVI, figs. 9, 9 a. 

Description.-Large. Stem angular near dorsal cup. Columnars short, alter­
nating. Proximal columnar curvilinear. Dorsal cup rather high, conical. Infra­
basals five, pentagonal, wider than high. Basals five. Radials rather shorter 
than basals, with truncated upper sides. Primibrachs 5 x 2 or 3. Arms stout, 
uniserial, occasionally bifurcating, and composed of truncated cuneate plates, 
which in the lower parts (at least) bear stout short pinnules or armlets. Anal 
plates? Ventral sac extremely large, cylindrical, elongated, with longitudinal 
undulations, and composed of exceedingly short transverse pieces with long linear 
slits. 

Size.-A dorsal cup is about 12 mm. high. The sac of another specimen is 
100 mm. high. 

Localities.-In the Museum of Practical Geology is a specimen on two slabs as 
well as two detached ventral sacs from Braunton Down, and another ? from 
Braunton; in the Woodwardian Museum is a specimen from Barnstaple; and in 
the Porter Collection a ventral sac from Pilton. 

Remarks.-! first supposed these might be large specimens of Poteriocrinus 
tensus; but, though the specimens are imperfect, they reveal several points of differ­
ence, e. g. the character of' the ventral sac is very different, the arm-plates seem 
shorter, and the arms more rapidly branching. A pinnule or armlet very near 
the cup (PI. XXXV, fig. 5 a) is noteworthy, as it has the appearance of bearing 
shorter pinnules on its side; its true character is therefore obscure. 

2. Genus-ScAPHIOCRINUS, Hall, 1858. 

S. dichotomus is the second of the two species described by Hall 1 in 1858 ; but 
'Vachsmuth and Springer select it as the type of the genus as revised by them, 
because, they state, the first species belongs to the genus Graphiocrinus, de 
Koninck and le Hon, 1853. 

1. SaAPHIOCRINUS ? PLU.MIFER, n. sp. Plate XXXI, figs. 4-4 c; Plate XXXIII, 
fig. 1; Plate XXXVI, figs. 1, 1 a,; and 
Plate XXXVIII, fig. 2. 

Description.-Stem becoming acutely pentagonal near the ba,se of the cup, 
composed of short columnars in a doubly alternating series, having convex peri-

1 1858, Hall, 'Report Geol. Surv. Iowa,' vol. i, pt. 2, p. 553, woodcut 72. 
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pheries. Dorsal cup basin-shaped, wider than high. Infra-basals five ? short. 
Basals five, almost regularly hexagonal in shape, as wide as high. Radials five, 
wider than high, pentagonal? convex, and with wide horizontal upper margins. 
Surface of plates of the cup marked with strong (sometimes intermittent) ridges, 
radiating from the centres of the basals and other points. Primibrachs five, in 
from one to six rows, the first, the second, and the sixth primibrachs appearing to 
be axillary in different arms. Arms elongate, branching two or three times at 
rather regular distances so as to become about twenty-eight in all. Brachials 
rugose, uniserial, cuneate, bearing numerous slight, close-set, elongate pinnules of 
six or eight plates. Ventral sac probably (as seen in another specimen) long and 
na1·row, and composed of small subhexagonal pieces marked with stellate ridges. 
Anal apparently situated on the horizontal top of a basal, and bearing on its 
shoulder a second anal, above which seem to be other interambulacral plates. 

Size.-A cup with the greatest portion of the arms hitherto found measures 
about 60 mm. in length. 

Localities.-In the Woodwardian Museum are six fine specimens of parts of 
the dorsal cup and arms from Barnstaple (on seven slabs); in the Barnstaple 
Athenreum a specimen of the extended head, and another (on two slabs) of the 
closed head from Braunton; in the Museum of Practical Geology a specimen from 
Braunton, and in Mr. Coomara Swamy's Collection one from the Pilton Beds. 

Rern.arks.-It appears to me that these specimens give evidence of a well­
marked species, though in spite of the excellence of several of the specimens it 
seems impossible to be certain about some of its most important characters. 

The elaborate ornamentation of the dorsal cup, and the ridges or rugosities on 
the larger arm-plates, are of some assistance in identifying the specimens; but the 
plates of the cup, and especially the arrangement of the anals, are not well shown 
in any of the specimens, none of which enable us to trace the plates all round. 
One of the W oodwardian specimens shows short stout armlets of three segments 
upon the secundibrachs, which seem, however, only modifications of the pinnules 
of the higher branches. 

I have found very great diffic.ulty in locating this species in any of the genera 
allowed by Wachsmuth and Springer. While the ornate surface of its body­
plates would approach their definition of their restricted Poteriocrinus, the shape 
of the dorsal cup is quite different, as also is the arrangement of the primibrachs. 
While perhaps not quite falling within the limits of their emended definition of 
Scaphiocrinus, Hall, it certainly bears sufficient likeness to several species referred 
by them to that genus to be imagined congeneric. 
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2. ScAPHIOCRINU~ TRANscrsus, n. sp. Plate XXXVIII, fig. 3. 

Description.-Column at the base of the cup pentagonal, with very short 
columnars. Dorsal cup conical, rather short, apparently consisting of five rather 
large infra-basals, five large subhexagonal basals, five rather short radials, and 
three anal plates, all very strongly ornamented by large, smooth, rounded ridges~ 
which radiate from the oentres of the plates. Primibrachs 5 X 2 (at least in one 
ray), short. Arms uniserial, with cuneate plates, bifurcating again a few plates 
up. Ventral sac exceedingly large and heavy, composed of rather large and 
high pieces. 

Size.-Height of dorsal cup about 25 mm. 
Localities.-A fragmentary portion of a calix and of the ventral sac from 

Barnstaple is in the W oodwardian Museum ; and another similar specimen)from 
Pilton is in the Porter Collection. 

Remarks.-These specimens are too imperfect for anything like a full 
specific description. They appear most nearly to resemble 8. plumifer, and I am 
not certain whether they may prove to be more than a variety of it. As far~ 
however, as can be seen at present they seem to differ from it by their very much 
larger size, and their much less elaborate ornamentation. The ventral sac is 
exceedingly wide and massive. The individual plates are ornamented with five 
or six large bars or costre radiating from their centres, without tubercles, in a 
way very like some of the plates of Poteriocrinus crassus, figured by J. S. Miller. 

3. ScAPHIOCRINUS? INORDINATus, n. sp. Plate XXXIV, fig. 7?; Plate XXXV, fig. 6~ 
6 a; Plate XXXVIII, fig. 4. 

Desc1·iption.-Stem pentagonal near the ·cup. Columnars short, alternating~ 
with a central raised and perhaps nodulated band round their peripheries. Dorsal 
cup probably bowl-shaped and rather shallow. Infra-basals indistinctly seen, 
probably five, short. Basals five, small, polygonal. Radials five, large, convex, 
truncated above. Primibrachs large, convex, the first (at least in four of the 
rays) quadrate, the second pentagonal and axillary. Anal plates-one in the first 
row, large, elongate, apparently squeezed in between tl;le basals, but prolonged 
above them, bearing in the second row a large plate resting on its upper margin, 
and a third above that. Surface coarsely rugose. Arms composed of elongate 
quadrate plates, and bearing very long pinnules. 

Size.-A flattened cup is about 7 mm. wide. 
Localities.-In my Collection is a flattened specimen from Upcott .Arch (on the 
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two faces of a slab divided horizontally). As far as can be seen, a specimen (on 
the two faces of a slab divided longitudinally) from Barnstaple in the Woodwardian 
Museum belongs to the same species; as perhaps does also a fine but obscure 
specimen (divided longitudinally) from Poleshill, in the Porter Collection, and a 
specimen from Braunton in the Museum of Practical Geology. 

Rema1·lcs.-I have drawn up the above description from the specimen from 
U pcott Arch. While the Wood wardian specimen from its corrugated surface and 
its general appearance seems probably identical, its plates are not sufficiently 
clear to make this certain. Its cup is of a low vasiform shape, the large radials 
bending outwards and being convex, so that a section across them would be 
petaloid. In most of the rays the second primibrach is axillary, but in one (the 
right anterior ?) the first primibrach seems axillary, or at least it is shorter than 
the corresponding pairs, and no suture can be traced across it. Its arms appea~ 
to be ten in number, and clothed with strong pinnules. 

To what genus this species (with the Upcott Arch specimen for its type) may 
belong is a perplexing question. It appears to me clear that the first anal is 
included in the basal ring, and is level with the basals ; but, according to 
W achsmuth and Springer, this arrangement exists in none of the Inadunata, 
though Bather 1 has since proved it to occur in Thenarioc1-inus and one or two 
other genera, to neither of which, however, our species in other respects approxi­
mates. This position of the azygous plate would probably be a character of generic 
importance, but our specimens are not sufficiently good and indubitable to form 
the type of a new genus. The only course, therefore, is to leave them for the 
present in Scaphiocrinus, and await the evidence of further finds. 

4. ScAPHIOCRINus, sp. Plate XXXIV, fig. 8. 

Description.-Stem circular, with very unequal alternating columnars which 
have convex peripheries. Dorsal cup very shallow, bowl-shaped. Infra-basals 
pentagonal, very short. Basals about as high as wide. Radials large. First 
primibrachs very large and long, axillary. Arms large and very long, composed of 
rather short cuneate plates, bifurcating at about the sixth plate, and clothed with 
large and stout pinnules. Anal side unknown. 

Size.-A cup is about 4 mm. wide. 
Localities.-In the Museum of Practical Geology is one specimen from Barn­

staple and one from Braunton Down; in the Woodwardian Museum one (on two 
slabs) from Barnstaple; in the Porter Collection one from Poleshill; and in my 
Collection one from Top Orchard. 

1 1890, Bather, 'Ann. Mag. Nat. Hist.,' ser. vi, vol. vi, p. 222. 
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Remarks.-.All these specimens are imperfect and indistinct. They seem to 
agree as far as can be made out, but whether they belong to a new form or to one 
Qf the accompanying species is uncertain. 

5. ScAPHIOCRINUS? SALEBRosus, n. sp. Plate XXXVII, fig. 13. 

Description.-Stem pentagonal, composed near the cup of short alternate 
columnars with a raised central band round their peripheries. Dorsal cup rather 
shallow, bowl-shaped (nearly hemispherical), composed of tumid plates. Infra­
basals very indistinctly seen. Basals large, convex, apparently hexagonal. 
Radials convex, pentagonal, truncated above, and with a linear articulating ridge . 
.Azygous plate pentagonal, situated on the shoulders of two basals, and bearing 
an anal piece on its left shoulder, and another on its truncated summit. First 
primibrach in some of the arms axillary? .Arms stout, uniserial, bifurcating (in 
·One instance six plates up), composed of somewhat cuneate plates; (arm-furrows 
wide, with ligamenta! fossre r). Pinnules strong, with rather short plates. Ventral 
sac probably large, and covered by ridged, polygonal plates. Surface of body and 
arm-plates covered with a minute irregularly corrugated ornament. 

Size.-.A dorsal cup measures about 6 mm. high and 9 mm. wide. 
Localities.-.A specimen from Pilton is in the Porter Collection; a.nother from 

Barnstaple in the Woodwardian Museum; a third from Upcott in the Barnstaple 
.Athenreum. 

Remarks.-Of these specimens the first is exposed longitudinally, the second 
horizontally, while the third is only a most obscure and doubtful basal part of a 
·Cup. They seem sufficient to show the distinctness of the species, but not to give 
a clear conception of its characters. The bowl-shaped cup with tumid plates 
covered with a minute ornament gives distinguishing characters. The ventral 
sac is not itself seen, but the occurrence of numerous peculiar plates indicates 
something of its size and character. It seems to differ from Poteriocrinus 
Barumensis by having larger basals and smaller infra-basals and by the greater 
tumidity of its plates. 

It appears to come very near to the characters given by Wachsmuth and 
Springer1 for G-romyocr·inus, a genus which they first unite with and then separate 
from Eupachycrinus, Meek and Worthen.2 It. may be compared with 0. globosus, 
Worthen, sp.,8 and 0. papilla.tus, Worthen, sp.4 

1 1879, Wachsmuth and Springer, 'Proc. Nat. Sci. Philad.,' 1879, p. 356. 
2 1886, ibid., 1886, p. 170. 
s 1873, Meek and Worthen, 'Geol. Surv. 111in.,' vol. v, p. 557, pi. xxi, fig. 12. 
4 1883, Worthen, ibid., vol. vii, p. 315, pl. xxix, fig. 17. 
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3. Genus-SoYTALOORINus, Wachsmuth and Springer, 1886. 

Sladen 1 founded the genus Dactylocrinus for the Poteriocrinus tenu.is of Austin2 

(not Miller 8
); and the species S. stadiodactylus described below, which is very 

similar to that species, seems quite agreeable to his definition. W achsmuth and 
Springer, however, stating that his name had been preoccupied by Quenstedt in 
1876 for another form, merge Sladen's genus into their own Scytalom··imJJS,' to 
which they refer a large number of American fossils. How far our species is 
congeneric with some or all of these may be doubtful, though in many points it 
corresponds. It differs from most if not all of them in the very great length 
and quadrate shape of its arm-joints, an.d this feature was made by Sladen one of 
the important characters of his genus. Wachsmuth and Springer explain this 
away by saying that it simply betokened a young animal. In our case, however, 
their remark hardly appears applicable; several of our specimens show the arms, 
and these are of very great length, and seem to be of sufficiently mature 
character. 

I. SoYTALOORINUS STADIODAOTYLus, Whidborne, sp. Plate XXXVI, figs. 2-6, 8, 
and Plate XXXVII, fig. 14. 

1886. PoTERIOCRINUB BTADIODACTYLus, Whit/borne. Proc. ~ol. Assoc., vol. xiv, 
p. 377. 

1886. BATHEBI, ibid., P· 377. 

Description.-Stem apparently long and slender, composed of moderately high, 
equal or nearly equal columnars. Dorsal cup conical or slightly obconical,. 
moderately deep. Infra-basals five, small, slightly higher than wide, pentagonal. 
Basals five, apparently large, higher than wide, hexagonal. Re.dials five ? mode­
rately short, truncate above. Primibrachs 5 X 2. Arms ten, very long and 
slender, composed of very long, narrow, subquadrate plates, and sending out 
occasionally long slight armlets or pinnules. Anal side with a pentagonal azygous 
plate, resting on the shoulders of two basals, and bearing an anal piece on its left 
shoulder level with the radials, and another hexagonal anal on its summit; the 
last two supporting further similar plates, which appear to clothe the lower parts 

1 1877, Sladen, 'Proc. W. Rid. Yorks. Geol. and Polyt. Soc.,' n. s., vol. i, p. {4), pi. x, fig. 2. 
2 1850? Austin, ' Monog. Rec. and Foss. Crinoid.,' p. 83, pl. x, figs. 5 a, b. 
s 1821, J. S. Miller,' Nat. Hist. Crinoid.,' p. 71, pl. xxii, fig. 2, and pl. xxiv, figs. 1-25. 
' 1879, Wachsmuth and Springer, 'Proc. Acad. Nat. Sci. Philad.,' 1879, p. 339; and 1886, ibid., 

1886, pp. 157, 161. 
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of the greatly elongated ventral sac, which in its higher parts is covered by 
slightly transverse quadrate plates, and swells out into a slightly clavate 
form. 

Size.-A calix is 3 mm. high; another 6 mm. high. The arm of a similarly 
sized specimen appears to be more than 50 mm. long. 

Localities.-In the Barnstaple Athenreum are one specimen from Braunton 
and two from Roborough; ·in the Woodwardian Museum are five (on four slabs) 
from Barnstaple; and in the Porter Collection two from Pilton. 

Remarlcs.-The great slightness and elongation of its arm-plates and the 
length and mode of branching of t"he arms easily distinguish this form from the 
accompanying Crinoids. The arms do not appear to exceed ten, and are com­
posed of alternately long and shorter quadrate plates, only the longer of which 
appear to bear long and relatively strong pinnules, which, therefore, do not pro­
duce the usual plumose aspect. The arms do not seem straight, but slightly 
waved or zigzagged, the pinnules starting from the outer angles thus formed. 
Possibly the pinnules themselves sometimes have a slightly waving shape, and 
hence they may be of rather doubtful nature, and possibly have to be reckoned as 
armlets, but I have not been able to recognise any branching in them. 

The anal side of the cup is seen in a small specimen (PI. XXXVI, figs. 2, 2 a, 
which I should regard as the type) which retains the arms; but there it is rather 
distorted by accident. This specimen also shows the ventral sac, which is seen to 
rise from the anal plates of the cup for some distance as a narrow tube covered 
with elongate hexagonal plates, and then to swell out into an elongate inflated 
shape, when it is covered by short quadrate pieces in probably ten or twelve rows. 
How high it extends cannot be seen. The height of the cup being about 4 mm., 
the neck of the sac is 10 mm. long, and the inflated part more than 10 mm.; while 
the width of the neck is 1 mm., and of the inflated part 3 mm. 

The arm-plates are sometimes three times as long as their width. 
Two specimens (PI. XXXVI, figs. 6, 8) were regarded by me in 1896 as a dis­

tinct species, which I named PoterioC?·inus Batheri. They seemed to differ from 
the type by the greater size and length of their basals, shorter columnars, and 
some other points. Further examination makes me very doubtful whether any of 
the supposed distinctions hold good, or may not have been really caused by the 
imperfect preservation of our specimens-the appearance of the column especially 
being due to decay, and the portion of an arm (fig. 7) on the same slab as fig. 6 
evidently belonging to another animal of a different species. They must therefore, 
I think, be united with the present species. 

Affinities.-Sc. loreus, Sladen, sp.1 (= Poteriocrinus tenuis, Austin), is very 
similar, and seems evidently congeneric, but its dorsal cup is more elongate and 

1 1877, Sladen, 'Proc. W. Rid. Yorks. Geol. and Polyt. Soc.,' n. s., vol. i, p. (5), pi. x, fig. 2. 
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conical, its arm-plates seem all equal, and it appears to differ in having only one 
row of primibrachs. 

Se. Vanhomei, Worthen/ is also very like, both as to its dorsal cup and its 
ventral sac, but its arm-plates are much shorter and more cuneate. Its second 
primibrach is axillary. 

2. SoYTALOORINUS ARAOHNOIDEus, n. sp. Plate XXXVIII, figs. 5, 6. 

Deseription.-Stem round, with alternate very long and moderate columnars 
{near the cup), which have gently convex peripheries. Dorsal cup small, appa­
rently semi-globose (bowl-shaped). Infra-basals elongate, pentagonal r longer 
than wide. Basals subhexagonal, equal to the infra-basals in height but broader. 
Radials pentagonal, about the same size as basals, convex laterally, and with 
horizontal upper margins. First primibracbs large, square ; second primibrachs 
pentagonal, axillary. Arms very long, simple, not perceptibly tapering, composed 
of equal plates, which are rather higher than wide, have almost horizontal sutures, 
and bear very long pinnules with numerous joints. Azygous plate very similar to 
the radials, bearing appar13ntly another very small anal on its left shoulder, and a 
third on its truncated upper margin ; these being followed by numerous rows of 
subhexagonal pieces forming a long narrow neck to the sac, which is longer than 
the height of the cup, the sac then expanding and forming a long reticulate bag 
four or five times the height of the cup. 

Size.-Height of a cup 5 mm., length of ventral sac about 40 mm. 
Loealities.-There are three specimens from Barnstaple in the Woodwardian 

Museum. 
Rema1·ks.-These specimens appear to have very much the same characters as 

Se. stadiodaetylus, but to differ distinctly from it in the structure of their arms, 
which are much stouter, and composed of comparatively short equal joints. The 
ventral sac seems also very similar. The defective state of our specimens leaves 
of course many of the characters indistinct and doubtful, but as their size 
does not seem to exceed that of the former species, they could hardly be sup­
posed to be its adult condition, and must therefore, I think, be regarded as a 
new form. 

1 1875, Wortben, • Geol. Surv. Illin.,' vol. vi, p. 517, pi. uxi, figs. 2, 3. 

liH 
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4. Genus-CCELIOORINus, White, 1863. 

1. 0CELIOCRINUS, n. sp. Plate XXXVIII, fig. 7. 

Desc1·iption.-Dorsal cup unseen. Arms stout, slowly diminishing in size 
bifurcating at nearly level distances, the ramifications occurring only on the two 
outer arms of the rays, and the branches being given off toward the inner side of 
the ray, and remaining single throughout. Arm-plates extremely short, uniserial, 
cuneate. Pinnules large and long. About five plates between the first divari­
cation seen and the second; about seven between the second and third; and about 
eleven between the third and fourth. Anal sac long. 

Size.-A specimen with parts of the arms is 22 mm. long. 
Localities.-A single defective specimen from Barnstaple is in the Woodwardian 

Museum. 
Rema1·ks.-This specimen being a mass of arms with only indistinct indications 

of the dorsal cup is insufficient for full determination, but at the same time is 
distinctly different from any other Pilton Crinoid. 

As far as can be seen, it has great resemblance to such forms as Zeam·inus cari­
nije?·us, Worthen, 1 and Z. lyra, Meek and Worthen,2 which Wachsmuth and Springer 
refer to Owliocrinus,3 a genus with a "balloon-shaped" 'dorsal sac, and for one of 
the species of which they somewhat rapaciously claim 4 the well-known Echino­
sph;m.,ites tesselatus, Phillips, sp.,5 regardless ofits structure I A small portion of the 
ventral sac, seen in our specimen, proves it to have been large and possibly wide, 
but its shape is unknown, so that it is not certain whether our species belongs to 
this or some kindred genus. The cuneate plates of the arms, however, appear, 
according to Wachsmuth and Springer, to separate it from Zeacrinus, and from 
such species as Zeacrintts ramosus, Hall, 6 or Scaphiocrinus submqualis, W achsmuth 
and Springer/ which, after having placed in a new genus Pachylocrinus, they 
afterwards referred to Woodocrinu8, de Koninck,8 from the type form of which, 
W. macrodactylus, these species certainly have a very different aspect, though 
they may be more like W. expansus, de Koninck.9 

1 1873, 1\leek and Worthen,' Geol. Surv. Illin.,' vol. v, p. 535, pl. xx, fig. 4. 
2 Ibid., p. 432, pi. i, fig. 11. 
3 1879, Wachsmuth and Springer,' Proc. Acad. Nat. Sci. Philad.,' 1879, p. 354. 
~ 1886, ibid., p. 168. 
• 1841, Phillips, 'Pal. Foss.,' p. 135, pi. lix, figs. 49""a, b. 
6 1858, Hall, 'Report Geol. Surv. Iowa,' vol. i, pt. 2, p. 548, pl. ix, fig. 3. 
7 1873, Meek and Worthen, 'Geol. Surv. Illin.,' vol. v, p. 494, pl. xv, fig. 6 (this figure, however, 

has cuneate plates); and 1879, Wachsmuth and Springer,' Proc. Acad. Nat. Sci. Philad.,' 1879, p. 339. 
8 1854, de Koninck et le Hon,' Recherches Crinoid. Terr. Carb. Belg.,' p. 212, pl. viii, figs. 1 a-e. 
9 1858, de Koninck, ' The Geologist,' vol. i, p. 13, pl. ii, fig. 1. 



PLATE XXII. 

FIG. 
PRODUOTUS INTERRUPTUS, Sowerb!l (?). (Page 172.) 

1. Ventral valve, lying obliquely in the matrix, showing the ribs and the interrupting grooves and 
ridges in the posterior parts, x 3. Pilton. Porter Collection. 

2. Dorsal P valve, somewhat worn, showing the transverse ridges over the whole surface, x 2. 
Fremington. Porter Collection. 

3. Portion of a t•rushed specimen, showing ornament, X 8. Pilton. Porter Collection. 

CxoNBTBS HARDRENSIS, PkiZlipB, sp. (Page 177.) 

4. Cast of dorsal valve, showing the areas of the dorsal and ventral valves, and the divaricating ribs, 
x 8. Saunton Hotel. My Collection. 

CHONETES llAUGARITAOEA, Wlaitlbome. (Page 179.) 

5. Ventral valve, showing the shape and the simple ribs, X 3. 5 a. Portion of surface, showing the 
shape of the ribs and the transver~e ornament, x 10. Roborough. Porter Collection. 

6. Another specimen, much crushed, showing two of the hinge-spines, x 3. Braunton. Museum of 
Practical Geology. 

CxoNETES ILLINOISENSIS, Wortken (?). (Page 179.) 

7. Dorsal vah·e, showing the crowded divaricating and slightly waved strie and the slight genicula­
tion, X 3. Fremington {P). Porter Collection. 

8. Ventral valv~, much crushed, showing one of the long oblique binge-spines, x 3. Fremington {P). 
Porter Collection. 

CBA.NIBLLA INSEOUBA, n. sp. (Page 180.) 

9. Cast of dorsal valve, showing the apex, the casts of the muscle-scars, and the ornament assumed 
from the organism to which the other valve was attached, x 2. Pilton Beds. Barnstaple 
Atbeneum. 

C:aANIA P BIOTA, D. sp. (Page 182.) 

10. Ventral valve, showing the divarica.tor, the occlusor, and the ventral adjuster(?) muscle-scars, x 8. 
10 a. Portion, showing the minutely tuberculated inner surface, x 10, Pilton. Porter 
Collection. 

DISOINA NITIDA, Pkillip•, sp. (Page 183.) 

11. Upper valve, which is a cast in the central part, but retains the surface near the margins, the 
front part of which is covered by matrix, X f. 11 a. Lateral view, x t. Saunton Hotel. 
Miss Partridge's Collection. 

12. Lower valve, x .;.. West Angle Bay, Pembrokeshire. Museum of Practical Geology. 

LINGULA SQUA.lliFOBHis, PkillipB. (Page 183.) 

18. Dorsal valve, showing the radiations on the surface, x 2. Saunton Hotel. Miss Partridge's 
Collection. 

FENESTELLA PLF.BEIA, M'Ooy. (Page 185.) 

14. Part of a large frond. 14 a. A fenestrule, showing the non-porif~rous surface, x 20. 14 b. A 
fenestrule, which is a natural section, showing five or six cells between the dissepiment&, x 20. 
Snapper Quarry. Hamling Collection. 

15. Fragment of a frond. 15 a. Portion, showing a nodulated surface, and the section of some cells, 
X 20. Ironpost. My Collection. 

FENESTELLA p UHBBOSA, n. sp. (Page 186.) 

16. Wax imprel!sion of the natural cast of a frond. 16 a. A portion of the surface showing the blunt 
central keel, the shape of the fenestrules, and three or four cell-mouths to a fenestrule, x 20. 
Roborougb. Barnsta.ple Atheneum. 
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FENESTELLA l'LEBEIA, J.lf'Coy. (Pnge 185.) 
FIG. 

1. Frao-mentary specimen. 1 a. Portion, showing the striated non-poriferous side, and the s~ction 
;ith four or six cells to a fenestrule (slightly restored), X 20. Pilton Beds. Porter 
Collection. 

FENESTELLA? UMBROSA, n. Bp. (Page 186.) 
2. Fragmentary specimen in the condition of a cast, probably belonging to this species, but with 

very small fenestrules. 2 a. Portion, showing two cells to a fenestrule, X 20. Roborough. 
Porter Collection. 

3. Fragmentary specimen of the radical portion of a frond. 3 a. Portion, showing the keeled and 
striated non-poriferous side, which sometimes appears to have two cells to a fenestrule, X 20. 
Poleshill. Porter Collection. 

FENESTELLA POLYPORATA, Phillips. (Page 188.) 
4. Fragmentary specimen of the poriferous face. 4 a. Portion, showing six cells to a fenestrule, 

the median keel, and the elevated cell-mouthl'l, x 20. Pilton Beds. Hamling Collection. 
5. Fragmentary specimen of the radical portion of a frond. 5 a. Portion, showing the mode of 

branching, the cells, the cell-mouths, and the median keel, x 20. Pilton. Porter Collection. 

PENNIHETIPORA nrPINNATA, Phillips, sp. (Page 190.) 
6. Portion of a large cast, showing mouths of cells. G a. Portion, showing two cells on the ceutral 

stem between each two of the branches, x 20. Poleshill. Porter Collection. 
7. Slab with several specimens retaining surface. 7 a. Portion of a frond, showing the central keels 

and the cell-mouths, X 20. Barustaple. W oodwardian Museum. 
8. Speeimen, showing the mode of branching. Pilton. Porter Collection. 

PENNIUETIPORA VIRGATA, D. sp. (Page 191.) 
9. Fragmentary specimen. 9 a. Portion, showing the numerous cells between the subsidiary 

branches, X 20. Croyde Bay. My Collection. 

STREBLOTRYPA GnEGORII, Whidb01·ne. (Page 192.) 
10. Portion of a zoarium. 10 a. Portion of surface, showing the acute undulating ridges, the mouths 

of the zorecia and the mesopores, x 20. Pilton Beds. Hamling Collection. 

RHABDOMESON? GRACILE, Phillips, sp. (Page 194.) 
11. Portion of a zoal'ium. 11 a. Portion of surface, showing cell-mouths, X 20. Barnstaple. 

Woodwardiau Museum (on a slab from which Sowerby's figure in' Geol. Traus.,' ser. 2, vol. v, 
pt. :3, pl. liii, fig. 17, was taken). · 

12. Portion of a zoarium. 12 a. Portion of surface, showing cell-mouths and acanthopores, x 20. 
lronpost. l\Iy Collection. 

13. Portion of the zoarium of a variety with larger cell-mouths. 13 a. Portion of surface, showing 
the long, oval cell-mouths and pores, X 20. East Anstey. My Collection. 

14. Cast of a zoarium, probably belonging to this speeie8. 14 a. Portion, showing the form of the 
ceils, X 20. Pilton. Porter Collection. 

15. Portion of the natural 8ection of a zoarium, probably belonging to this species. 15 a. Portion, 
showing the shape of the cells and the central axis, X 20. Pilton. Porter Collection. 

LEIOCLEMA? DISTANS, Wl!idborne, sp. (Page 196.) 
16. Portion of a zoarium. 16 a. Portion, showing the small, distant, oval cell-mouths and the scattered 

mesopores, X 20. Laticosta Cave, Buggy. Hamling Collection. 

FrsTULIPOHA? ~p. (Page 197.) 
17. Specimen of a free zoarium. 17 a. Portion, ~bowing the cells, x 15. Pilton. Porter Collection. 

:FISTULIPORA (?), sp. (Page 198.) 
18. Specimen encrusting a coral, X 2. Frankmarsh. Barnstaple Athenreum. 

19. Wax cast of the portion of another specimen, encrusting a crinoid stem, X 20. Barnstaple. 
W oodwardian Museum. 
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LEPIDBS'l'HES? DI~VONIUANS, Wh£dborne. (Page 20D.) 
FIG. 

1. One side of the mould of a nearly perfect but flattened and compressed 
specimen, in which the remains of the lantern are seen, and the ten areas 
may be roughly traced, nat. size. Pilton Beds, North Devon. Museum of 
Practical Geology. 

2. Portion of the opposite face of the same specimen, showing numerous spines 
and interambulacral and am bulacral plates, X 2. Pilton Beds, North 
Devon. Museum of Practical Geology. 
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PLWTOOlDARIS AOUABIA, n. sp. (Page 203.) 
Fw. 

1. Mould of a portion of a crushed test, showing numerous interambnlacral plates 
and spines, X 2. 1 n. Portion of the same, showing a tubercle and p:trts 
of two spines, X 25. 1 b. Portion of the same, showing seveml plates 
and large and small spines, X 5. East of Barnstaple. .Museum of Prac­
tical Geology. 

2. Another specimen, probably belonging to the same test, showing remains of 
the lantern-apparatus, nat. size. 2 a. Portion of one of the bones of the 
lantern, X 10. East of Barnstaple. Museum of Practical Geology. 

LEPIDES'l'HES? DEVONICANS, Whiduorne. (Page 200.) 

3 a. Wax cast of some interambulacral plates from the test figured on PI. XXIV, 
showing their shape and ornamentation, X 5. i~ u. vVax cast of some 
ambulacral plates, X 5. 3 c. Portion of an interambulacral plate, showing 
a tubercle, X 25. 3d. Portion of a spine, X 25. 3 e. Another spine, 
X 10. 3f. An ambulacral plate, showing its thickness, X 10. Pilton 
Beds, North Devon. .Museum of Practical Geology. 
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PHLEASTER LONGIMA~us, Whidborne. (Page 204.) 
Fw. 

1. Mould of the upper surface of a specimen, X 3. 1 a. Wax impression of a 
portion of the same, showing the arrangement of the plates, X 5. Park, 
near Braunton. Museum of Practical Geology. 

2. Mould of the under surface of the same animal, X 3. Park, near Braunton. 
Museum of Practical Geology. 

3. Mould of the under surface of another specimen, showing the length of the 
arms, X 3. 3 a. Wax impression, showing the mouth, X 5. 3 b. Wax 
impression of an arm, which has been twisted so as to show its upper 
side, X 8. Baggy Point. Museum of Practical Geology. 

4. Wax impression from another specimen, showing the mouth and parts of the 
arms, X 6. Pilton. Porter Collection. 

PROTASTER GRANIFER, Whidbo1·ne, sp. (Page 207.) 

5. Mould of the lower surface, X !, 5 a. Wax impression fwm a portion of one 
of the arms showing (indistinctly) the arrangement of the plates, X 3. 
Pilton Beds, North Devon. Museum of Practical Geology. 

6. Mould of the upper surface of the same animal, X t. 6 a. Wax impression 
of a portion of the surface, X 15. Pilton Beds, North Devon. Museum 
of Practical Geology. 





PLATE XXVII. 

PI:WTAS'l'~JR P (DRJ£PANAS'l'ER) SCABRosus, Whidborne, var. (Page 208.) 
FIG. 

1. Under surface of an indistinct specimen, X 2. 1 n. ·wax impression of a 
portion of one of the arms, X 4. rrop Orchard Quarry. Hamling Col­

lection. 
2. Upper surface of the same animal, X 2. 2 a .. Wax impression of a portion 

of one of the arms, X 4. 2 b, Side view of the same, X 2. 2 c. Wax 
impression of a portion of the surface, X 10. Top Orchard Quarry, 
Hamling Collection. 

3. Another specimen in a very poor state of preservation, X 8. Fremington. 
Porter Collection. 

EUGASTER? PERARMA'rus, Wh-idboTne, sp. (Page 209.) 

4. Wax impression from the mould of the lower side of an arm, X f. Poleshill. 
Porter Collection. 

5. Wax impression from the mould of portions of the upper sides of three arms, 
X 2. Poleshill. Porter Collection. 

6. A confused group of arms from another animal. 6 (~. vVax impression of one 
of the arms, X 4. Braunton Down. Museum of Practical Geology. 





PLATE XXVIII. 

PROTASTER? (DREPANASTER) SCABROSUS, Whidborne, var. (Page 208.) 
FIG. 

1. Under side of a specimen, X 3. 1 a. Wax impression, showing the oral 
arrangement, X 5. 1 b. Wax impression of a portion of the arms, X 7. 
Croyde. Museum of Practical Geology. 

2. Under side of another specimen, X 3. 2 a. Wax impression of a portion of 
one of the arms, X 10. 2 b . .A. small portion of the surface of the same, 
X 70. Croyde. Museum of Practical Geology. 

0PHIURELLA? GREGARIA, TVhidborne, sp. (Page 210.) 

3. Wax impression of a portion of the mould of a specimen, X 5. .(The longest 
portion of arm here shown is only three fifths of its full length.) Braunton 
Down. Museum of Practical Geology. 





PLATE XXIX. 

PIWTASTER? (DREPANASTER) SOABRosus, Whidborne. (Page 208.) 
FIG. 

1. Specimen showing the small plates of the dorsal surface of the disc and 
portions of the arms, and the lateral spines, X 5. 1 a, 1 b. Wax impres­
sions of two portions of the arms, X 10. Croyde Bay. Barnstaple 
Athenreum. 

2. Another specimen, showing the lower side of an animal, X 3. 2 a. Wax 
impression of a portion of one of the arms, X 10. Braunton Down. 
Museum of Practical Geology. 

PAI.lEASTER LONGIMANUS, Whidborne. (Page 204.) 

3. Wax impression from the mould of the upper surface of a small specimen, 
the arms of which are really longer than here visible, X 4. Top Orchard 
Quarry. My Collection. 

OoDoNAS'r~;R OONIOUS, n. sp. (Page 214.) 

4. Small specimen, showing the sutures, X 6. 4 a. Upper view s~owing the 
disc, the surface of which is partly destroyed, X 12. Top Orchard Quarry. 
Woodwardian Museum. 

PBNTREMITIDEA PHILLIPSII, n. sp. (Page 212.) 

5. Mould of a specimen, showing two ambulacra and an interradius, X 10. 
5 a. Wax impression of a portion of one of the ambulacra, showing the 
food-grooves and the plates, X 20. Wrafton Lane. My Collection. 

6. Oast of a radial plate with an ambulacra, X 3. Ashford Strand. Barnstaple 
Athenreum. 





PLATE XXX. 

ADELOCRINUS HYS'l'RIX, Phillips. (Page 224.) 
FIG. 

1. Basal view of the wax impression of a mould of part of a dorsal cup, X 2. 
Pilton. Porter Collection. 

2. A single concave plate of another cup (possibly an anal plate?), X 4. Pilton. 
Porter Collection. 

3. Wax impression of part of another cup, having larger and more numerous 
tubercles, and being quadrate in horizontal section, X 2. Bradford. Barn­
staple Athenreum. 

4. Wax impression from Phillips's type specimen, having few and small tuber­
cles, X t, Brushford. Museum of Practical Geology. 

5. Specimen of a calix with arms attached, X 2. Top Orchard. Barnstaple 
Athenreum. 

6. The other side of the same animal, showing the arms, X 2. 
impression of a portion of one of the arms, showing the 
pinnules, X 7. Top Orchard. Barnstaple Athenreum. 

6 a. Wax 
plates and 

7. Specimen, showing parts of five arms with their pinnules in sit·u, and part of 
the calix of the same or another animal, X t, 7 a. Wax impression of 
one of the arms, X 7. Braunton. Museum of Practical Geology. 

AcTINOCRINUS PoRT.ERI, Whidborne. (Page 220.) 

8. Gutta-percha cast of a specimen, X 2. Barnstaple. Woodwardian Museum. 





PLATE XXXI. 

.AcTINOCRINUS PoRTERI, Whidborne. (Page 220.) 
FIG. 

1. Mould of part of a calix with arms and pinnules, nat. size. 1 a, wax cast 
of a portion of one of the arms, showing a curious triple branching, X 2. 
North Devon. Museum of Practical Geology. 

2. Mould of the opposite side of the same animal as fig. 1, showing part of the 
dome. North Devon. Museum of Practical Geology. 

RHODOORINUS ? sp. (Page 217.) 

3. Specimen showing a defective dorsal cup with armlets and long arms clothed 
with fine pinnules, nat. size. 3 a, a plate of the cup, X 7. 3 b, a portion 
of an arm, showing the arrangement of the plates, X 10. 3 c, impression 
of the inner surface of one of the pinnules, X 25. 3 d, portion of the 
outer surface of one of the arms, X 5. North Devon. Museum of 
Practical Geology. 

ScAPHIOCRINUS? PI.UMIFER, n. sp. (Page 228.) 

4. Gutta-percha cast of a specimen, nat. size. 4 a, anal side of the dorsal cup, 
X 6. 4 b, one of the arms, X 5. 4 c, impression of one of the pinnules, 
X 25. Barnstaple. Woodwardian Museum . 

.AcTINOCRINUS PoR'J'ERI, Whidborne. (Page 220.) 

5. Part of the dorsal cup and arms of a large specimen, nat. size. Braunton. 
Museum of Practical Geology. 





PLATE XXXII. 

AcTINocaiNUt:l PoRTERI, Whidborne. (Page 220.) 
FIG. 

1. Specimen, containing the opposite side of the dorsal cup figured on Pl. XXXI, 
fig. 5, together with the stems of several other individuals. Braunton. 
Museum of Practical Geology. 

AcTINOCRINUS ? BA'l'HERI, Whidbm·ne. (Page 222 ) 

2. Mould of the dome and inner side of the arms, X l 2 a, wax cast of part 
of the dome, showing some of the plates, X 3. 2 b, three plates, X 10. 
Braunton. Museum of Practical Geology. 

3. Mo.uld of the dorsal cup of the same individual, X l 3 a, wax cast of the 
dorsal cup, slightly restored, X 3. 3 b, lateral view, X 3. Braunton. 
Museum of Practical Geology. 





PLATE XXXIII. 

SoAPHIOCRlNUS? PLU.MIFER, n. sp. (Page 228.) 
FIG. 

1. Gutta-percha cast of a large specimen, in which the plates of the dorsal cup 
are broken away, X 2. Barnstaple. Woodwardian Museum. 

r_t,AXOORlNUS MAORODAOTYLUS, Phillips. (Page 215.) 

2. The only remaining specimen of Phillips's types of this species known, nat. 
size. Pilton. Museum of Practical Geology. 

3. .Another specimen, showing the bifurcations of the arms, X t. 3 a, wax cast 
of the inner side of one of the arms, X 3. North Devon. Museum of 
Practical Geology. 

4 . .Another specimen, being a cast in the uppet' part and a mould in the lower, 
nat. size. 4 a, wax cast of the top of the stem and lower part of the dorsal 
cup, restored above the dotted line from the arms seen in the spemmen, 
X 2. North Devon. Museum of Practical Geology. 





PLATE XXXIV. 

TAXOCRINUS STULTUS, Whidbume. (Page 216.) 
"Fxe. 

1. Wax cast of a specimen, showing the top of the stem, the dorsal cup, and the 
beginnings of the arms, one of which has three primibrachs and five and six 
secundib:rachs respectively, x 8. · (The little plates seen bettoeen the arms 
have been dratrm too regula1·ly, and are pTobably not pinnules, but scattered 
plates from the irifolded e:ctTemities of the arms.) Pilton. Porter Collection. 

2. Mould of the .opposite side of the same individual, X 2. 2 a, wax cast, 
showing anal plates, X 3. Pilton. Porter Collection. 

3. Another specimen, showing the character of the stem, X 2. Pilton. Porter 
Collection. 

8P. INDET. 

4. Terminal portion of an arm with stout short pinnules, X 4. 4 a, portion, 
X 10. Pilton. Porter Collection. 

MARJOCRINUS r sp. (Page 219.) 

5. Doubtful specimen, showing the arms and a few plates of the dorsal oup, X 2. 
Braunton. Barnstaple Athenreum. 

POTERIOCRINUS BARUMENSIS, Whidbome.· (Page 227.) 

6.. Gutta-percba cast of a specimen showing the plates of the dorsal cup, the 
first priniibrachs axillary, and nine secundibrachs in one of the arms, X 2. 
Barnstaple. W oodwardian Museum. 

SoAPHIOORINUS? INORDINA'l'UB? n. sp. (Page 280.) 

7. Mould of a S:Recimen, very doubtfully referred to this species, X i- Braunton. 
Museum of Practical Geology. 

SoAPHIOORINUs ? sp. (Page 281.) 

8. Mould of a specimen, showing the very shallow dorsal cup and the large 
primibrachs, X -f •. 8 a, portion of an arm, showing the pinnules, X 5. 
Braunton. Museum of Practical Geology. 





PLATE XXXV. 

Pu'fERIOCRINUS TENSUS, Whidborne. (Page 226.) 
FIG. 

1. Gutta-percha cast of a specimen, showing the dorsal cup (much injured), the 
branching o£ the arms, and fragments o£ the anal tube, X 2. (The plates 
between the cup and the first bifurcations of the. arms have been restored in this 
figure, and perhaps incorrectly.) 1 a, portion o£ one o£ the arms, X 5. 
Barnstaple. W oodwardian Museum. 

2. Another gutta-percha c~st, tak~n subsequently from the same specimen, 
showing the opposite side o£ the dorsal cup, X 2. Barnstaple. Wood­
wardian Museum. 

PoTERIOORINUS BARUMENSIS, Whidborne. (Page 227.) 

3. Sp ... ecimen, showing the plates of the dorsal cup and the arms, and having a 
curious deformity in the stem~ X 2. Top Orchard Quarry. Wood wardian 
Ml!Beu~ 

PoTERIOORINUs, sp. ·(Page 228.) 

4. A large detached ventral sac, nat. size. Braunton. Museum of Practical 
Geology. 

5. Specimen, showing one arm, part of the ventral sac, and some plates of the 
dorsal cup, nat. size. 5 a, portion o£ the arm, showing an armlet which 
appears to bear pinnules, X 5. Barn staple. Wood wardian Museum. 

SOAPHIOORINUS ? INORDINATUS, n. sp. (Page 230.) 

6. Specimen, showing the dorsal cup and arms, X 2. 6 a, portion o£ one of the 
arms, showing the pinnules, X 7. Barnstaple. Woodwardian Museum. 





PLATE XXXVI. 

SoAPHIOORINUS ? PLUMIFER, n. sp. 
F1a. 

(Page 228.) 

1. Mould of a specimen in rough preservation, X l 1 a, wax cast of the dorsal 
cup, showing the plates, the surface-ornamentation of which appears to 
have been obliterated, X 3. Braunton. Museum of Practical Geology. 

SorTALOORINUS? STADIODAO'fYLUS, lVhidborne, sp. (Page 233.) 

2. Wax cast of a specimen, showing the anal side of the dorsal cup and the 
ventral sac, nat. size (see PI. XXXVII, fig. 14). 2 a, dorsal cup, X 4. 
Braunton. Barnstaple Athenmum. 

3. Specimen in which the dorsal cup is obliterated, but .the expanded arms and 
pinnules are seen, X 2. 3 a, gutta-percha cast. of the central parts, X 4. 
Barnstaple. Woodwardian Museum. 

4. Wax cast of a specimen, showing the anal side of the dorsal cup and the 
beginning of the ventral sac, the plates of the stem being obliterated, X 3. 
Pilton. Porter Collection. 

5. Wax cast of part of a dorsal cup with closed arms, X 4. Roborough. 
Barnstaple Athenmum. 

6. Mould, showing the plates of the dorsal cup, the first and second primibrachs 
and the beginning of the arms, X 2. Pilton. Porter Collection. 

8. Mould of a smaller specimen, X 3. Roborough. Barnstaple Athenmum. 

SP. INDI!:T. 

7. Terminal portion of an arm, X 2. 7 a, portion showing the pinnules, X 6. 
Pilton. Porter Collection. 

PoTERIOORINus, sp. (Page 228.) 

9. Mould of a defective dorsal cup, with portions of two arms and the upper 
part of the stem, nat. size. 9 a, portion of one of the arms, showing 
the pinnules, x 3. Braunton Down. Museum of Practical Geology. 





PLATE XXXVII. 

CoRNULITES DEVONIANUS, Whidbm·ne. (Page 198.) 
FIG. 

1. Small specimen, X 8. · Pilton. Porter Collection. 
2. Small recurved specimen, X 8. Roborough. Porter Collection. 
3. Larger specimen with irregular annulations, X 2. Pilton. Porter Collection. 

MEDUSAST~JR PARVUS, n. sp. (Page 205.) 

4. Mould of a specimen, showing the disc, the buccal plates, and the sixteen 
a.rms, X 9. North-east of Harford Landkey. Hamling Collection. 

MEGISTOCRINUS? sp. (Page 218.) 

5. Cast of a dorsal cup, showing primibrachs, secundibrachs, interradial3, and. 
interambulacrals, x 6. Barnstaple. Woodwardian Museum. 

MARIOORINUS? MUNDUS, n. sp. (Page 219.) 

6. Specimen, showing the mould of the stem and the dorsal cup, and the cast of 
the arms, X 3. Croyde Rocks. My Collection. 

7. Mould of the other side of the same dorsal cup, x 3. Croyde Rocks. My 
Collection. 

PLA'l'YCHIJSUS? ANGULIFERUS, n. sp. (Page 223.) 

8. Mould of a specimen, showing two radials, some smaller plates, and the 
beginnings of the arms, X 2. Saunton Hotel. Mr. Coomara Swamy's 
Collection. 

9. Detached radial, X 3. Roborougb. Porter Collection. 
10. Wax cast of a radial with stronger ornamentation, X 3. Pilton. Porter 

Collection. 
11. Wax cast of another radial, X 3. Roborough. Porter Collection. 
12. Mould of a detached columnar, probably belonging to this species, X 3. 

Vicarage Lane, Pilton. Barnstaple .Atbenreum. 

8CAPHIOCRINU8? SALEBROSUS, n. sp. (Page 232.) 

13. Mould of a dorsal cup, showing the tumid plates, x 2. Pilton. Porter 
Collection. 

ScYTALOCRINUS S'l'ADIODACTYLUS, Whidborne, sp. (Page 233.) 

14. The same specimen as figured on PI. XXXVI, fig. 2, showing the dorsal cup, 
the ventral sac, and the arms, X 2. Braunton. Barnstaple .Athenmum. 

(Figure& 2, 3, 9, 10, andll have b.'l accident been placed on the Plate upside down.) 





PLATE XXXVIII. 

POTBRIOCRINUS TENSUS, Whidborne. (Page 226.) 
FIG. 

1. Specimen, showing the cast of the dorsal cup, the expanded arms (in whiclt 
no bifurcations are visible), and the exceedingly long slight pinnules, X 2. 
Saunton Hotel. Partridge Collection. 

SCAPHIOCRINUS r PLUlt:IFER, n. sp. (Page 228.) 

2. Gutta-percha cast of a specimen showing the dorsal cup and the closed arms, 
X 2. Barnstaple. Woodwardian Museum. 

8CAPHIOCRINUS 'l'RANSCISU~, n. sp. (Page 230.) 

3. Wax cast of a specimen, showing some plates of the anal side of the dorsal 
cup and the beginning of the ventral sac, nat. size. Poleshill. · Porter 
Collection. 

SCAPHIOORINUS r INORDINATUS, n. sp. (Page 230.) 

4. Cast of a flattened specimen, showing the arrangement of the plates of the 
dorsal cup, including the anal plate in the basal ring, and (in four of the 
arms) the two primibrachs, X 2. Upcott Arch. My Collection. 

8CY'l'ALOCRINUS ARACHNOIDEUS, n. sp. (Page 235.) 

5. Gutta-percha cast of a specimen, showing the upper part of th~ stem, the 
plates of the dorsal cup, the ventral sac, and part of the arms, X 2. 
~arnstaple. W oodwardian Museum . 

.(). Gutta-perch& cast of another specimen, showing the arms, X 2.. Barnstaple. 
W oodwardian Museum. 

C<ELIOCRIN.US? n. sp. (Page 236.) 

7. Gutta-percha cast of a specimen, showing the mode of branching of the arms, 
their short cuneate plates,. and the pinnules, X 2. Barnstaple. Wood­
wardian Museum. 
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PAGE PAGE 

Acanthochtdiidre 189-192 Ashford Strand, echinodermata from 212, 213 
Aclisina longissima 52; V, x fish from . 3 
Acroculia acuta 48 Ashhill Quarry, brachiopoda from 149, 156,157, 

Bischofii 48 161, 163, 165, 175, 181 
Actinoceras? (Huronia) Crickii 33-35; IV, ix, crinoid from . 216 

st1·iatum ? 

Actinocrinus ? Batheri 
Porteri 

viii; 
Actinopteria rudis . 
Adelocrinus hystrix . 
Agoniatites sp. 
Ambonychinre 
Ammonoidea 
Anatifopus? anglica. 
Anatinacea . 
Anisomyaria. 
Annulosa 
Anodontopsis deltoideus 
Anomites scabriculus 

Aparchites Lindstroemi 
Area prisca . 
Arcidre 
Archreocidaridre 
Arthropoda . 
Articulata 

x-xn 
28 

222 ; XXXII, ii, iii 
220, 221 ; V, xxi; XXX, 

XXXI, i, ii, v; XXXII, i 
131, 132 ; XV, xiv 

224, 225 ; XXX, i-vii 
24; IV, ii 

117,118 
24,25 

9; I, iv 
72 

114-144 
198,199 

93 
170 

16; III, iii 
113 

109-113 
202-204 

. 3-24 
145-180 

Ashford Strand, brachiopoda from 145, 147, 153, 
154,159,161,167,169,172,175 

bryozoa from 185 

Asteroidea 
Athyris concentrica 

decussata 

depressa 

hispida 
(Seminula) oblonga 

204-206 
148-151 

. 148 
148-151 

148 
147, 148; XVII, 

xi, xii 
(Cleiothyris) Royssii 148-151; XVII, 

xiii-xv; XVIII, i-v; XX, i, ii 
1·ugulosa 

? sp. 
Atrypa decussata 

hispida 
indentata 

oblong a 

unguiculus 
Avicula Austeni 

cancellata 
Damnoniensis 

lbergensis 
pectinoides . 
rudis 
(Pterinea ?) serviens 

sp. 
Aviculidre 

. 149 
146, 147; XVII, X 

148,149 
148,149 

. 147 
147,148 

157 
. 136 
. 126 

126,127 
132,133 

73 
131 
124 
122 

117-138 



238 INDEX TO VOLUME III. 

PAGE 

Aviculinre 
A viculopecten aquisgranensis 

cf. exactus 

118-138 
. 129 
. 134-

granulosus 130, 131 ; XIII, xv 
nexilis 129, 130; XVI, v, vi; 

XVII, ii, iii 
(Meleagrina) rigida . 73 
transversus . 127, 128; XVI, i-iv 

.Axinus deltoideus 93 
nuculoides 
orbicularis 

92,93 
93,95 

Baggy, brachiopoda from 147, 164, 175, 177, 
183, 184 

32-34 
. 199 

cephalopoda from 
Conulites from 
crustacea from 10, 19, 23 
echinodermata from . . 204 
gasteropoda from 38, 45, 46, 56, 60, 63, 

64, 69, 70 
lamellibranchiata from 87, 89, 94, 96, 98, 

101, 105, 106, 110, 114, 126, 129 
Barnstaple Athenreum, brachiopoda in 150, 151, 

156, 159, 163, 170, 174, 
179, 181 

bryozoa in 186, 198, 199 
cephalopoda in 24, 28-33 
echinodermata in 208,212, 

216, 219, 220, 223, 224, 
229, 232, 234 

fish in 3 
gasteropoda in 37, 39,41-

43,45,47, 49,51,53,55, 
57, 58, 61, 63-65, 67 

lamellibranchiata in 73, 
77, 79,80,81,83,86,88, 
98-100, 102, 104, 105, 
108, 110, 112, 121, 126, 
128, 129, 132, 134, 139, 
141-144 

myriopoda in 4 
ostracoda in 16 
trilobites in . 10, 12 

brachiopoda from 151, 163, 172, 176, 

183 
bryozoa from 
cephalopoda from 

186,198 
24, 30, 33 

PAGE 

Barnstaple,echinodermata from 203, 218, 221, 
224, 226-232, 234-236 

gasteropoda from 49, 57, 58 
lamellibranchiata from 73, 83, 88, 96, 

101, 105, 108, 124-126, 128, 129, 
131, 137. 138 

trilobites from 
Batocrinidre . 
Batostomellidre 
Bellerophon bis,ulcatus 

clathratus 
decussatus 

(Bucania) elegans 
globatus 

Gostariensis 
labyrinthodes 
macromphalus 
macro stoma 

Sandbe1·geri 

subglobatus 
trilobatus 
Urii 

? sp. 
Bellerophontidre 
Berenicea irreg1~laris? 
Beyrichia requilatera 

Damesii 
Beyrichiopsis Ruperti 
Blastoidea . 
Brachiopoda . 
Brachymetopus W oodwardii 
Bradiford, brachiopoda from 

10 
218 

196,197 
68-70 

62 
62 

62,_63; VII, i 
64,65 

67 
63, 65 ; VIII, i, ii 

66 
66 
67 

64, 65 ; VIII, iii 
68 

70,71 
65, 66 ; VIII, vii 

62-71 
. 197 

20, 21 ; III, XV 

. 21 ; III, xvi 
. 22 ; III, xvii 

211-214 
145-184 

13, 14; II, ix-xi 
153, 157, 161, 165, 

167, 177, 179 
bryozoa from . 190 
echinodermata from 212, 213 
lamellibranchiata from 81, 100, 104, 

112, 132, 139, 141, 143 
trilobite from 10 

Braunton, brachiopoda from 149, 153, 157, 163, 
165, 168-170, 175, 179 

cephalopoda from 26 
echinodermata from 204,208,210,219-

222,224,228,229,231,234 
gasteropoda from 43, 57 
lamellibranchiata from 80, 106, 110, 

118, 122, 128, 129 
trilobites from 10, 12 
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British Museum, brachiopoda in 
cephalopoda in 
lamellibranchiata in 
trilobites in 

154 
29,33 

85, no 
10 

Brushford, brachiopoda from 
bryozoa from 
cephalopoda from 
crinoid from 
gasteropoda from 
lamellibranchiata from 
trilobites from . 

Bryan Collection, Productus in 
Bryozoa 

156 
185,190 

31 
. 224 

53, 56, 60, 65 
98,128 

10, ll 
. 172 

184-198 
Bucania Archiaci 62 

elegans 62 
Budleigh Salterton, brachiopoda from 154 

Camarotrechia Partridgire 161, 162; XIX, xii-xiv 
togata 163, 164; XIX, xv-xviii 

Camerata 217-225 
Camelford, brachiopoda from 
Capulus acutissimus . 

. 153 
49,50 
49,50 
49,50 

acutus 
Bischofii 

compressus . 
conicus 

dormitans 
Hainensis 

hercynicus 
rostratus 
selcanus 

terminalis 
Oardinitt Bodana 

inftaia 

trapezoidal is 

Oardioconcha 

Cariderpestes gyius . 
Oauianella . 
Cephalopoda . 

47, 48; V, xviii 
49,50 

46 
46 

49,50 
46; V, xv, xvi 

49, 50 
46, 47; V, xvii 

80 
92, 93 
92, 93 

72 

Ceratioca.ris P sub-quadrata . 

3-5; I, ii 
. ll9 
24-35 
7; I,v 

sp. 
Chonetes Ha.rdrensis 

. Illinoisensis 
Laquessiana 

Logani 
Ma.rga.ritacea. 
sarcinulata 

8 ; I, vi; II, xii 
177, 178; XXII, iv 

179, 180 ; XXII, vii, viii 
. 177 
. 179 

179; XXII, v, vi 
. 178 

PAGE 

Oimitaria 85 
Cirripedia 9 
Cleiothyris 148-151 
Cobracephalus angulosus ll9 ; XIII, ix. 
Codonaster conicus . 214, 215; XXIX, iv 
Creliocrinus, sp. . 236 ; XXXVIII, vii 
Coleolus 38 
Collar Bridge, brachiopoda from . 161 
Conularia continens . 35 

deflexicosta 35, 36; IV, xiii 
Coomara Swamy Collection, crinoids in 223, 229 
Cornulites devonianus 198, 199 ; XXXVII, i-iii 
Crania ? ricta 182 ; XXII, x 

ringens . 182 
Craniella insecura 180, 181; XXII, ix 

Meduanensis . 181 
Crenipecten? auritus 139; XV, vii; XVI, xv, xvi 
Crinoidea 215-236 
Oromyocrinus . 2S2 
Croyde, brachiopoda from . 149, 153, 156, 157 

159,161,165,167,169-171,175,177,179 
bryozoa from 185, 186, 188, 190 192, 

cephalopoda from 
crustacea from 

196, 201, 
33 
8 

echinodermata from 208, 209, 219, 220 
gasteropoda from 45, 47, 53 
lamellibranchiata from 78, 88, 96, 100, 

101, 117, 121, 124, 129, 133, 138 
trilobites from 10 

. 6-24 
184-195 

Crustacea 
Cryptostomata 
Ctenodonta antiqua . 

daleidensis 

101, 102, 103, 104; XIII, v 

. 102 
? elliptica . 103, 104; XIII, vi 

. 102 gibbosa . 
(Palreoneilo) lirata 100-102; XII, xii, 

xiii ; XIII, i-iv 
Newtonii 99, 100; X, xv 
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Eocidaris ? acuaria 
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Hexacrinidre . 
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Kingscote, bryozoa from 188 
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Marwood, brachiopoda from 

cephalopoda from 

157 
163 
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Melonitidre 0 199-202 
Millepora gracilis 

Modiola ? amygdalina 
Modiolopsis spo 
Mollusca 
Molluscoidea 0 

Murchisonia anglica 0 

angulata 
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lll 201, 203-205, 207-210, 215, 217, 
221,222,224,228,229,231 

of Practical Geology, gasteropoda in 43, 
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48; V, xix 

49 
166-168; XX, x, xi 



INDEX TO VOLUME III. 243 

Ostracoda 
PAGE 

12-24 

Palooaster longimanus 204, 205 ; XXVI, i-iv ; 
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Roborough, brachiopoda from 147, 149, 151, 153, 
161, 163, 171, 175, 179 
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Scaphiocrinus? inordinatus 230; XXXIV, vii; 
XXXV, vi; XXXVIII, iv 

plnmifer 228, 229 ; XXXI, iv ; 
XXXIII, i ; XXXVI, 1 ; 

XXXVIII, ii 

Scaphiocrinus ? salebrosus 
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l1-igonus 96, 97 

Scytatocrinus arachnoideus 235 ; XXXVIII, v, vi 
stadiodactylus 233, 234; XXXVI, 
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obliterata . 156, 157; XIX, i-iv 
rudis . 163 
unguiculus . . 157 
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