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THE ENTOMOSTRACA
OF

THE CRETACEOUS FORMATION.

Of the numerous microscopic organisms afforded by the disintegration of the

OoHtic, Cretaceous, and Tertiary strata, whether calcareous, argillaceous, or sandy,

the Polythalamia and the Entomostraca are by far the most abundant. The latter

attract observation by their larger relative size, but have not been hitherto very

extensively described.

Our present observations are confined to the Entomostraca of the Cretaceous

Formation, comprising the Chalk, Chalk-marl, Gault, and Greensand. The strata that

have afforded the species herein described are the greensand beds of Blackdown

(siliceous), of Warminster (calcareous), and of Farringdon (arenaceous) ; the Speeton

Clay ; the Gault of Folkstone and of Leacon Hill, near Charing ; the Grey Chalk and

Chalk-marl of Dover ; the Cretaceous Detritus of Charing ; the Red Chalk of Flam-

borough ; and the common White Chalk of the south-east of England, In the above-

mentioned strata these little fossils lie about irregularly in all directions, and are not

found in layers such as are often formed by the Entomostraca of the Wealden and

Tertiary beds ; many are broken or eroded, and some bear evidence of having been

crushed whilst in a recent state. The animal matter of the carapace is well preserved

in the Gault s.pecimens, and more or less so in others ; individuals bearing a trace of

transparency and of original colouring occur, but are extremely rare, in the Chalk

;

whilst in the Gault a large proportion remains transparent.^ The specimens generally

occur as separate valves, but perfect carapaces are not unfrequently found, the latter

condition being dependent upon the strength of the hinge attachment, which varies

considerably in different species.

The Gault and the Soft Chalk are very rich in Entomostraca ; but the most abundant

supply of these and other Cretaceous animalculites is obtained from the " Chalk-

^ MM. Cornuel and Bosquet refer to the fact of the Colouring" matter being retained by some of the

Entomostraca in the French Neocomian beds and the Maestricht limestone.
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detritus" of Charing, Kent. For specimens of the Detritus, and for a fine suite of its

Mierozoa, I am indebted to Mr. Harris, of Charing.^ To Mr. Morris I am indebted

for his kind assistance in working out the history and characters of the Entomostraca,

and for specimens of the foreign Cretaceous rocks, so necessary for comparison.

I have also to acknowledge the courtesy and kindness shown me by Dr. Baird,

who has favoured me with much valuable information on the subject of the recent

Entomostraca.

The earliest notice of the occurrence of Entomostraca in the English Chalk is

given in Sir C. Lyell's ' Anniversary Address' for 1836 (Geol. Proc, vol. ii, p. 365), and

subsequently in the ' Elements of Geology' (1838, p. 55); a single valve of a Cytherella

being there figured with other Mierozoa obtained by Mr. Lonsdale from the Soft Chalk.

In M. Roemer's work, ' On the Cretaceous Formation of North Germany,'^ seven

species of Entomostraca are figured and described, and in Dr. Reuss's work, ' On the

Bohemian Chalk,"' seventeen species. M. Cornuel* has figured and described eight

species with their varieties from the Neocomian formation of France, M. Bosquet^

twenty species from the Maestricht beds, and Mr. Williamson*' has given figures of five

species from the Charing Detritus, with provisional names.

There is much confusion in the nomenclature of these species, arising from the

imperfect descriptions and not very clear figures of MM. Rcemer and Reuss, whilst

MM. Cornuel and Bosquet have renamed certain species already noticed by the

former. Altogether thirty-eight distinct and seven doubtful species belonging to the

Cretaceous system have been hitherto noticed.

Each of the above-mentioned writers, with the exception of M. Cornuel, has made

^ Mr. Harris has obliged me with the following description of the character and locality of the

" Detritus." The village of Charing stands on a bank of " chalk-detritus," composed of fragments of

white and grey chalk, which gradually decrease in size from blocks of one or two feet in diameter, lying at

the top, to very minute fragments, succeeded by still finer particles forming a clay-bed, which, ia general'

reposes on the Chlorite-marl (Glauconite). This bank extends from the southern escarpment of the

adjacent hills, which form part of the northern boundary of the Weald of Kent, in a gradual descent south-

ward for more than half a mile, where a hollow is formed occupying an area of about fifteen acres, and

surrounded by chalk-detritus, except at one point, where a rivulet carries off the streams from the chalk-

hills. In this hollow beneath the vegetable soil, and also under the banks of detritus, lies the clay-bed

above mentioned, varying from one to twelve feet in depth, of a greyish colour and tough consistence, and

containing nodules of undecomposed white and grey chalk and of ochreous and argillaceous substances.

This bed abounds with many varieties of Amorphozoa, Zoophyta, Annelida, Polythalamia, and Entomostraca,

with fragments of several species of other Crustacea and of Echinodermata, and with many specimens of

Conchifera, Brachiopoda, and Cephalopoda ; also with bones' teeth, and scales of fish. From its general

and palseontological characters, this bed would seem to have been formed from the washings of the neigh-

bouring chalk-hills at the time they received their present undulated contour.—W. H.

2 Verstein. Norddeutsch. Kreidebirg. 1840. ^ Verstein. Bohm. Kreideform. 1845.

* Mem. Soc. Geol. de France, 2= ser., torn, i, p. 193, 1846 ; torn, iii, p. 241, 1848.

5 Descript. Entom. foss. Maestricht. 1847. ^ Memoir on some Microscopical Objects, &c. 1847.
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use of the term Cytlierina, introduced by Lamarck ;^ Miinster, however, in his paper

'On Some Fossil Species of Cypris and Cythere,'^ had retained Miiller's original

generic appellation, Cytlieref to which we return after the example of Latreille,^

Baird/ Milne Edwards/ &c.

Dr. Reuss^ has classified his species into
"
Simplices," " Marginata" " Cornuta,"

and " Concentric^" The '' Simplices" comprise Cytherella, nob., which may justly be

termed "Simplex," and Bairdia, M'Coy, which differs materially from the last;

"Marginatse" and "Cornutae" divide Cythereis, nob., between them; and the " Concen-

tricse" are analogous to Cythere proper, which, however, has by no means always

concentric markings.

M. Bosquet's Cytherince comprise the sub-genera Cytherella, nob., and Bairdia,

M'Coy, and to Cythereis and Cythere proper he has applied the generic appellation

Cypridina, used by MM. Milne Edwards and de Koninck to designate a very different

form of branchiopod, in which genus M. Bosquet's Cyprella ovulata^ and Cyprella

Koninckiana^ ought most probably to be placed.

Previous to making any observations on the species which we have collected from

the English Chalk and its accompanying strata, it will be necessary to take a rapid

view of the characters of some of the recent Branchiopoda.

The Entomostraca, Miiller, composing Latreille's Second General Division of

Crustacea,^" and previously to Muller's investigations known as the " Monoculi," are

minute, insect-like animals, found in fresh, brackish, and salt water. Their bodies are

furnished with a horny tegument of slender consistence, variously shaped in different

families. This carapace in some resembles a cuirass, in others a shield, and in a

large section it is very similar to the bivalve shell of a mollusc. Hence the appellation

" shell insects," given them by O. F. Miiller in his elaborate monograph on these

minute Crustaceans.

The entomostracous Crustaceans which possess masticatory organs and have

branchiae attached to the feet and jaws are comprised in the Legion Branchiopoda.

1 Hist. Nat. Anim. sans Vertebres, 1st edit. 1818. 2 Jahrbuch fur Miner. &c. 1830.

3 Entomostraca, &c., p. 36, 1785. * Hist. Nat. Crustaces, &c., tome iv, p. 249, 1801.

* Mag. Zool. Bot. vol. ii, p. 138, 1838. ^ Hist. Nat. Crustaces, &c., tome iii, 1838.

7 Op. cit. p. 104. 8 Op. cit. p. 22, pi. iv, fig. 4. ^ Op. cit. p. 22, pi. iv, fig. 5.

1° For Latreille's classification and general history of the Crustacea consult the fourth volume of

Cuvier's 'Regne Animal,' sec. edit. 1829; the thirteenth volume of Griffiths's 'Translation,' 1833; the third

volume of Henderson's edition, 1837 ; and Westwood's 'Translation,' 1848. See also 'Penny Cyclopaedia,'

vol. V, art. Branchiopoda and vol. ix, art. Entomostraca. For the bibliography and anatomy of the

Branchiopoda consult Dr. Baird's elaborate papers on the British Entomostraca, in the first and second

volumes of the 'Magazine of Zoology and Botany,' 1837-8; in the 'Annals Nat. Hist.,' vol. i, 1838;

'Annals and Mag. Nat. Hist.,' vol. xi, 1843 ; vol. xvii, 1846; and second series, vol. i, 1847; and in the

'Transactions of the Berwickshire Naturalists' Club,' vol. i. No. 3, 1835 ; and vol. ii. No. 13, 1845. See

also M. Milne Edwards's ' Hist. nat. des Crustaces,' torn, iii, pp. 391 et seq.
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These are divided by Latreille into two orders, the Lophyropa and Phyllopa ; the

former of which he has subdivided into three sections, Cladocera, Ostracoda^ and

Copepoda, the types of which are the common Daphnia (water-flea), Cypris, and

Cyclops of the ponds and ditches. It is to the second of these sections that our atten-

tion is at present directed.

The recent genera of this section have been well defined, their distinctive characters

being taken from the number and position of the limbs, and other soft parts of the

animal. The Ostracoda have a bivalve shell or carapace, the valves being united

at their dorsal margins by a ligamentous hinge and muscles, and which, when

shut, perfectly inclose the body and limbs of the animal. This peculiar carapace,

although resembling in general form and in its adaptation to the animal the bivalve

shell of the Conchifera, is essentially different from it, being analogous to the carapace

or large dorso-thoracic tegumentary piece of the decapodous Crustaceans. We may

remark that the framework or solid parts of the Crustacea consist of a series of rings,

the normal number of which is twenty-one. M. Audouin has demonstrated that each

ring is composed of eight elementary pieces, and is divisible into two arcs, the superior

^ f.
or dorsal and the inferior or ventral, each arc being formed

^ ° ^ of four pieces. The tergum, or upper surface of the dorsal

"^^ # arc, is formed of two of these pieces united in the median

^^^ line, and the superior arc is completed at the sides by two
Diagram of the elementary parts of a otlicr picccs, the flancs or epimerul pieces. Thc inferior

ring of the aermo-skeleton ofCrustacea. t. > ^ j- j.

D, dorsal arc ; t, t, tergal pieces ; e, e, Qxc is similar in Composition, having two sternalpieces in
epimeral pieces ; v, ventral arc is.s.s.s,.-, ,. ,• n ^ t i , • i ? • i • i

sternal and episternai pieces ;p,p,inser- the median Ime, flanked Joj two eptstemalpzeces, which
tions of the extremities. , ,,

meet the epimera.

The carapace of Crustacea is generally formed from the superior arc of the third or

fourth cephalic rings of the tegumentary skeleton by excessive development of either

the tergal or the epimeral pieces. "In Limnadia, Cypris, &c., the pieces which are

analogous to the epimeral or lateral pieces of this cephalic buckler acquire a great

extension, whilst the tergal portion of the arc to which they belong continues rudi-

mentary or proves entirely abortive, so that they constitute two large valves, containing

the whole body of the animal, and bearing a considerable resemblance to the shells of

certain acephalous molluscs." (Milne Edwards, in Todd's Cyclopaedia of Anatomy

and Physiology, art. Crustacea.)

These Entomostraca have two pairs of jaws, with a pair of mandibles, and a lower

lip or sternum (so called), two pairs of antennae, the lower pair being denominated by

Milne Edwards the " pediform antennge," two or three pairs of feet, and a tail formed

of two laminae. The superior antennae are plumed and natatory, and in some genera

the pediform antennae are likewise adapted for swimming ; but in others these inferior

antennae are unprovided with setae and like true legs are used only in creeping. The

posterior pair of legs, except in Cythere, are not protruded from the shell like the
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others, but are bent backwards and upwards for the support of the ovaries. In one

genus, Cypridina, there are two separate eyes, one on each side of the median Hne of

the body, but in general the eye is single, that is, coalesced ; it is situated near the

back and rather anteriorly.

The Cypris, Miiller/ is the best known genus of this section. It is found only in

fresh water ; and many species may be readily taken among the weeds of our brooks

and ponds. It has two pairs of antennas, both plumose, and two pairs of feet. It is

very active, swimming rapidly, chiefly by means of its antennae, or creeping more

leisurely on the submerged water-plants.

The Candona, Baird,^ inhabits fresh and brackish waters, and is of a larger size

than the foregoing. It has two pairs of antennae, the superior pair only being furnished

with long setae, and two pairs of feet. Having the inferior antennae hooked merely

and not plumed it is unable to swim ; its movements are sluggish, and it lives chiefly

on or beneath the surface of the mud. This genus, previous to Dr. Baird's researches

on the natural history of the British Entomostraca, was confounded with the foregoing.

Both of these genera occur in a fossil state, the latter in the Pliocene fresh-water

deposit at Grays, Essex ; the former in the Carboniferous, Wealden,^ and Tertiary

formations.

The Cythere, Miiller,* has three pairs of feet, all protruded from the shell; the

antennae are simple ; and the pediform antennae, instead of a bundle of setae, as in

Cypris, possess one stout, articulated filament. This animal is marine,^ probably

altogether littoral, creeping at the bottom and among sea-weed.

The fossil remains of Cythere and its subgenera are very abundant, especially in the

Lias and the various members of the Oolitic, the Cretaceous, and the Tertiary forma-

tions. They occur also in the Carboniferous and Magnesian limestones, and in the

Silurian rocks.

The genus Cypridina, Milne Edwards,® is marine, and has been taken in deep

water only. It is furnished with two eyes, two pairs of antennae, one pair of natatory

feet, and a pair of oviferous feet.

Three fossil species from the Carboniferous rocks of Belgium have been figured

and described by M. de Koninck,'^ one species from the Carboniferous limestone of

^ Entom. pp. 36, 54 et seq. Baird, Mag. Zool. Bot., vol. i, pp. 518 et seq. ; and Ann. Mag. Nat.

Hist., vol. xvii, p. 413.

2 Trans. Benv. Nat. His. Club, vol. ii, p. 152, 1845. Ann. Mag. Nat. Hist., vol. xvii, p. 414.

* There is, however, reason to believe that some, if not all, of the species found fossil in the Wealden

are more nearly allied to the genus Candona than to Cypris.

* Entom. pp. 36 et seq., 63 et seq. Baird, Mag. Zool. Bot., vol. ii, pp. 138 et seq.; and Ann.

Mag. Nat. Hist., vol. xvii, p. 414.

^ Dr. Baird informs me that a fresh-water species has lately been discovered.

^ Hist. nat. Crust., tome iii, p. 407. Hist. nat. Auim. s. Vert., sec. edit., torn, v, p. 1/8. Baird,

Ann. Mag. Nat. Hist., second series, vol. i, pp. 21 et seq.

'' Mem. Crust, foss. Belgique, 1841. Descript. Anim. foss. terrain Carbonif. Belgique, 1842.
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Ireland by Mr. M'Coy,^ and two species from the Maestricht limestone by

M. Bosquet.^

Of the fossil Entomostraca nothing remains but the carapace-valves ; it is, there-

fore, by these alone that specific and even generic distinctions can be recognised.

And although the general form and markings, used by Dr. Reuss in his classification,

cannot alone be depended upon in subdividing this group, yet the peculiar characters

of the dorsal margins of the valves are sufiiciently distinct and constant to enable us

to arrange these animalculites into sections which bear considerable, if not perfect,

analogy to the subdivisions of the recent genera. We have therefore grouped the

Cretaceous species into four sections, according to the characters of the hinge.

These sections, although well marked, can scarcely rank as true genera, on account of

the absence of all knowledge of the soft parts, on which the division of the recent

branchiopods into genera depends.

Ostracoda having carapaces characteristically distinct are at present united in some

of the recent genera ; and besides the peculiar forms of carapace of existing species

there is at least one other also present among the fossil Ostracoda. These peculiarities

in the structure of the carapace-valves are especially apparent at the contact-margins

and the dorsal borders ; the former varying very much in their mode of adaptation to

one another, and the latter being either simple or provided with a more or less com-

plicated hinge. These characters have not hitherto been regarded as generic dis-

tinctions among the recent Ostracoda ; but in the fossil species of this order, where the

carapace-valves are our only guide in arrangement, these structural differences are of

primary importance.

Three forms of carapace in particular are present among the recent Cytheres and

exist also among their fossil congeners. We have reserved the term Cythere for the

form belonging to four of the five species of Cythere figured and described by Miiller,

the first two and the last two, viz., Cythere viridii and C. luteal C. gibhd' and

C. gihhera^ Miiller ; also to C. reniformisj Baird, &c. The form peculiar to Cythere

variabilis^ and C. aurantia,^ Baird, and perhaps C.Jlavida^^ Miiller, belongs to the

group composing Mr. M'Coy's genus Bairdia ^^ but in accordance with the views

above mentioned we can at present regard it as a sub-genus only. Cythereis is a

sub-genus, comprising a third form, rare among the recent Ostracoda (and hitherto

unpublished), but plentiful in the Cretaceous and Tertiary formations. Lastly, another

distinct form, found fossil only, constitutes our sub-genus Cytherella.

^ Under the name oi Daphnia prim(eva, Syn. charact. &c. p. 164.

2 Described as CyprellcB by M. Bosquet, op. cit. p. 22.

^ Entomostr. tab. vii, figs. 1, 2. * Op. cit. tab.vii, figs. 3, 4.

5 Op. cit. tab. vii, figs. 7-9. « Op. cit. tab. vii, figs. 10-12.

7 Mag. Zool. Bot., vol. ii, pi. v, fig. 17. « Op. cit. pi. v, fig, 25.

^ Op. cit. pi. V, fig. 26. 10 Entomostr. tab. vii, figs. 5, 6.

11 Synop. charact. &c., p. 164, 1844.
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The genera Cyprella} and Cypridella?' have been estabhshed by M. de Koninck

for the reception of certain species found in the Carboniferous strata of Belgium

;

whilst Entomoconchus^ of Mr. M'Coy, and Daphnoidea^ of Dr. Hibbert, comprise certain

branchiopods of the carboniferous system of Great Britain and Ireland,

General Division—Entomostraca, MUller.

Legion Branchiopoda/ Latreille.

Order Ostracoda, Latreille. 1801. Hist. nat. Crust.

OsTRACiNS ou BiTESTACES, Bumeril. 1806. Zoologie Analytique.

OsTRAPODA, Straus. 1821. Mem. du Museum, tom. vii.

— Milne Edwards. 1830. Annal. Scien., tom. xx.

OsTRACODES OU Cyproides. — 1834. Hist. nat. Crust.

Ostracoda, Baird. 1837. Mag. Zool. Bot., vol. i.

We have already noticed in detail the characteristic parts of the recent ostracodous

Entomostraca ; we may add that the carapace-valves are more or less oblong in outline,

longer from the anterior to the posterior extremity than from the superior (dorsal) to

the inferior (ventral) margin ; they are rarely equilateral, and vary considerably in the

depth of their internal cavity, sometimes being hemispherical in section, and sometimes

presenting but an exceedingly shallow cavity. The carapace is always inequivalve,

the left valve being the largest in nearly every species,^ except in those of our

sub-genus Cytherella, where the opposite condition obtains. The margin of the larger

valve has a more or less distinct groove or rabbet for the reception of the edge of the

opposite valve. The mode in which the valves are attached at their dorsal borders varies

from a simple groove and ridge to more or less complicated hinges provided with

teeth. In the centre of each of the valves of Cypris, Candona, and Bairdia, in the

recent state, there frequently exists a patch of lucid spots,'' varying in size and pattern.

The nature and use of these spots are at present obscure, the eye never being placed

opposite or even near to them. Some fossil species of Bairdia exhibit traces of these

patches, but we-have never observed any specimens of Cytherella to afford evidence of

such spots ; on the contrary, a small tubercle peculiar to Cytherella constantly presents

1 Descript. Anim. foss. &c., p. 589. ^ Op. cit. p. 590.

^ Journal Geolog. Soc. Dublia, vol. ii, tab. vi. Synop. charact. &c., p. 164.

* Trans. Roy. Soc. Edinburgh, vol. xiii, p. 180.

5 First applied by Schoeffer to a group of three or four genera of the Entomostraca.

^ Bairdia Siliqua, nob., is an exception, and appears to be the only species, besides the Cytherellas,

that has the right valve larger than the left.

7 Mag. Zool. Bot., vol. i, p. 518 ; vol. ii, pi. v, figs. 2, 4, 5, 6, 15, 16*. Lucid spots may be observed

also in the recent Bairdia subdeltoidea, and, though less distinctly, in Cythere {Bairdia) aurantia, Baird,

and in the fossil Cythereis interrupta.
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itself near the centre of the inside of each of the valves, without any corresponding pit

or pits existing on the external surface. In Cythereis a large external tubercle is always

present on the central line in the anterior third of each valve, having a corresponding

internal circular pit. How far M. de Koninck may be correct in considering similar

tubercles existing in Cypridina} to be adapted to the eyes of the animal we are not

prepared to say ; and, although the sub-genus Cythereis exists in the recent state, we

have hitherto met with dead valves only, and have had no opportunity of examining

what relation the eyes may have to these tubercles in a living specimen. In

Cythereproper the tubercle referred to above is not present ; a slight central pit, however,

sometimes exists on the internal surface of the valves. Lastly, the exterior of the

carapace-valves of the Ostracoda varies from a perfectly smooth convexity to a flat

or irregular surface, variously ridged, tubercled, granulated, spined, reticulated, or

pitted.

Genus Cythere, Miiller.

Cythere, Miiller. 1785. Entomostrac.

MoNOCULUS, Gmelin. 1791. Syst. Nat., ed. 13.

— Fahricius. 1792. Entom. Syst.

— Manuel. J 792. Encycl. M6thod. Hist, nat., torn. vii.

Cythere, Latreille. 1802. Hist. nat. Crust.

— Bosc. 1802. Hist. nat. Crust.

— Dumeril. 1806. Zool. Anal.

Cytherina, Lamarck. 1818. Hist. nat. An. s. Vert, first ed.

Cythere, Straus. 1821. Mem. du Museum, tom. vii.

— Desmarest. 1825. Consid. g6n€r. Crust.

Cyitietlit^a., Hisinffer and. Nilsson. 1827. Petrif. Suec.

Cythere, MUnster. 1830. Jahrb. f. Miner. &c.

— Milne Edwards. 1834. Hist. nat. Crust.

Cytherina, Sowerhy. 1834. Geol. Trans., sec. ser. vol. v.

Cythere, Baird. 1838. Mag. Zool. Bot., vol. ii.

Cytherina, Lyell and Lonsdale. 1838. Elem. Geolog.

— Boemer. 1838. N. Jahrb. f. Miner. &c.

— — 1840. Verstein. Kreid. &c.

Cythere, De Koninck. 1842. Descript. Anim. Foss. &c.

— M'Coy. 1844. Synop. Charact. Foss. &c.

Cytherina, Phillippi. 1844. Tertiser. Verstein. &c.

— Reuss, 1845. Verstein. Bohm. Kreid.

Cythere, Cornuel. 1846. M^m. Soc. G6ol. France, sec. ser. tom. i.

Cytherina, Williamson. 1847. Trans. Manchest. Lit. Phil. Soc, vol. viii.

— Bosquet. 1847. M6m. Soc. Roy. Scienc. Liege, tom. iv.

Generic Characters.—The section of this genus, for which we reserve the term

Cythere proper, is characterised by a general resemblance of the closed carapace to a

^ Descript. Anim. foss. &c. p. 586.
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peach-stone. The valves are irregularly oval and gibbous, spinous at their anterior

and posterior borders, and generally marked by punctations or by reticulated wrinkles.

The contact-margin of the dorsal border of each valve has, occupying its central third,

a longitudinal ridge or bar, and an accompanying furrow. In the right valve the ridge

is next to the outer edge, and the furrow lies within the ridge ; in the opposite valve

the furrow lies just within the edge of the margin and the ridge on the inner side of

the furrow ; consequently, the ridge or bar of one valve fits the furrow of the other, and

vice versa. The bars are narrow, rounded, polished, and finely crenulate or "knurled."

The anterior and posterior extremities of these bars afi"ord processes or teeth, forming

the anterior and posterior hinges of the carapace. In the right valve the hinge-teeth

are prominent, and, owing to the proximity of the bar to the outer border, they some-

times appear to form part of the outer edge of the shell. On their inner or lower side

are placed cavities for the reception of the hinge-teeth of the opposite valve. In the

left valve the teeth are less strongly developed, especially at the posterior extremity

of the hinge-bar, and have the accompanying tooth-sockets and the long furrow on

their outside, separating them from the outer edge of the shell. The anterior, ventral,

and posterior margins of the right (smaller) valve are trenchant and bevilled off

internally, and lie within the similarly formed but overlapping edges of the left (larger)

valve, a slight groove or ledge for their reception being generally apparent. The

middle of the ventral border of each valve is somewhat incurved, and bears a thin

^semilunar process projecting from the contact-margin, termed byM. Cornuel "la lame

pectorale." These laminae are formed by a local increase of the outermost or free edge

of the margins, and in the closed carapace the lamina of the smaller valve lies

within that of the larger, a slight cavity or sinus being provided for its reception.

This section is connected in the form of shell and mode of hingement with certain

recent Candona by the Cretaceous species Cythere Hilsemia, Roem. In the Candonae

referred to the hinge-bars are simple and not produced at their extremities into teeth,

but merely " knurled" throughout their length : in C. Hilseana the bars are but slightly

modified, the hinge-bar of the right valve being somewhat thickened at its anterior and

posterior extremities, and marked with three or four knurlings stronger than those on

the rest of the ridge, the opposite valve having cavities to receive them. In these

Candonae, and in Cythere Hilseana, the contact-margin of the right valve has a flange,

which is received into a corresponding groove in the larger valve. In other species of

Cythere proper the groove and flange become nearly obsolete. A mode of contact,

similar to the above, obtains in our sub-genera Cythereis and Cytherella ; the groove and

flange, however, in the latter, are much more distinct and uniform along the contact-

margins ; and, moreover, in Cytherella it is the right valve that is grooved, and

the left that is flanged, the contrary condition to that which exists in Cythere and

Cythereis.

The species belonging to this section that occur in the Cretaceous strata are not

c
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numerous, and we have not found more than four or five additional forms in the Lias

and in the Lower and Upper Oohtes. In the Tertiary Formation, however, and in the

recent state the species are far more varied and abundant.

No L Cythere Hilseana, Hcemer. Tab. I, fig. L a—
ff.

CyTHEBlNA HiLSEANA, Reenter. 1840. Verstein. Norddeutsch. Kreid. p. 104, n. 1, pi. xvi, fig. 17

— — Reuss. 1845. Verstein. Bohm, Kreid. p. 16, pi. v, fig. 39 a, b.

INCH.

Length, ^

Height, 40

gi^ 1 Greensand, Blackdown. Eocene Sand, Colwell Bay, Isle of Wight.

Jj Gault, Folkstone and Leacon Hill. — Lower Fresh-water Formation, Isle ofWight.

Thickness, -^-^ -^-^ Chalk-marl, Dover. — Clay, Barton, Hants.

Detritus, Charing. Miocene, Coralline Crag, Walton.

Hils-clay, North Germany (Roemer). Chalk-marl and Chalk, Bohemia (Reuss). Chalk, Balsherg, Sweden.

Carapace sub-triangular. Valves convex, finely punctate, and hairy.^ The internal

surface of the valves is also covered with hairs, especially near the dorsal border.

Dorsal border elliptical in the left (larger) valve, and rather angular in the right

(smaller) valve ; ventral border almost straight. Anterior extremity obliquely semi-

circular
; posterior subacute, pointing obliquely downwards. Both extremities are

provided with spines, especially on their inferior moieties.

Dorsal aspect acute oval ; anterior ovate.

Just within the anterior hinge each valve exhibits a small circular pit, peculiar to

this species, marked externally by a corresponding protuberance. In C. Hilseana the

hinges are less developed than in the generality of Cytheres, especially as regards the

hinge-teeth, which are merely "the knurled extremities of the hinge-bar ; and, contrary

to what obtains in other species, the hinges arc equally developed anteriorly and

posteriorly.

This species is abundant in the Gault, and is of frequent occurrence in the Chalk-

marl and the Detritus, it is found also in the Greensand ; it is not present, however, in

the English Chalk, although occurring in the Chalk of Bohemia and of Balsberg. It

is described by M. Roemer as found in the Hils-clay' of Hilse, North Germany.

An apparently identical species is found in the Lower Fresh-water (so-called) For-

^ In this and the following instances each column of fractions represents the dimensions of an individual.

2 The delicate external characters of this and other species are well preserved in the Gault. The

specimens from the other Cretaceous strata have their markings and spines more or less worn.

3 The Hils-clay (Hils-thon), according to M. Rcemer, is the lowest member of the Neocomian series,

lying upon the Weald-clay, and representing the Speeton-clay, which latter, in M. Roemer's opinion, belongs

to the Neocomian group. (See Translation of Appendix to Roemer's North Germany Chalk Formation, in

Taylor's 'Scientific Memoirs,' vol. iv, art. 5.)
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Height, ^ ^V
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mation and in the Eocene Colwell Bay Sands, Isle of Wight, and also in the Coralline

Crag. Allied forms occur in the Lias and in the Tertiary beds, both British and

foreign.

No. 2. Cythere punctatula, Roemer. Tab. I, fig. 2 a—n.

Cytheeina punctatula, Roemer. 1840. Verstein. Kreid. p. 104, n. 2, pi. xvi, fig. 18.

— coNCENTEiCA, Beuss. 1845. Verstein. Bohm. Kreid. p. 104, n. 17, pi. xxiv,

fig. 22, a, b, c.

CrxHEEE scuLPTA, Cortiuel. 1846, M6m. Soc. Geol. de Frtuice, 2 ser. torn, i, 2 part. p. 201,

n. 4, pi. viii, figs. 20-23.

Cytheeina concenteica, Williamson. 1847. Trans. Manchest. Phil. Soc. vol. viii. Memoir

on some, &c., p. 82, pi. iv, fig. 77.

Ctpeidina R(EMEEiana, Bosquet. 1847. Entom. foss. Maestricht, p. 12, n. 4, pi. ii, fig. 2 a-f.

INCH.

Greensand, Warminster.

Gault, Folkstone and Leacon Hill.

Chalk-marl, Dover.

Detritus, Charing.

Chalk, South-east of England.

Hils-clay, North Germany (Roemer). Chalk-marl, Bohemia (Reuss),

Inf. Greensand, France (Cornuel). Chalk, Maestricht (Bosquet).

Carapace irregular ovate. Valves strongly convex, especially on the lower or

ventral portion ; in young specimens, covered with reticulations, the meshes arranged

somewhat concentrically, the ridges or raised part of the network armed with fine

spines. In adult shells these ridges lose their spines and become thickened, encroaching

on the meshes, until the latter appears as minute and more or less concentric puncta-

tions. In very old individuals there remain only the ridges or coarse wrinkles, strongly

marked and regular on the ventral part of the valves, but fainter on the dorsal part,

and on the central surface broken up into irregular corrugations. Dorsal margin of the

left (larger) vahe elliptical ; of the right valve less arched and sinuous ; ventral margin

nearly straight, compressed inwards, overhung by the convexity of the valve. Anterior

extremity rounded, having a slight, flat, bearded lip ;
posterior extremity somewhat

narrower than the anterior, shelving to a flat subacute lip.

Dorsal aspect subacute oval ; anterior sub-cordate.

The considerable variation of shape and relative size to which the individuals

of this species are subject, and the very different eonditions in which the valves occur

have been the cause of its receiving three or four distinct appellations. In the Green-

sand, the Chalk-marl, the Detritus, and the Chalk the valves are generally much

smoothed down or worn, leaving nothing but the coarse wrinkles or the punctations

(according to the age of the individual) apparent. In the Gault, however, we find

individuals of all ages, and in consequence of the high state of preservation in which
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they occur in this argillaceous deposit, we have the opportunity of studying them in

all stages of growth.

We conceive that M. Bosquet's C. Boemeriana cannot be said to differ in any

essential point from M. Cornuel's C. sculpta, which latter, if our observations on the

stages of growth be correct, is only the unworn adult form of C. pundatula, Roemer

;

whilst the figure and description of C. pundatula are sufficiently characteristic of the

species which Dr. Reuss and Mr. Williams have named "C. concentrica, to enable us to

place the whole under the above-mentioned specific appellation used by M. Rcemer,

who found this species in the Hils-clay of Hilse.

Variety, Virginea. fig. 2 n.

Detritus, Charing. Chalk, Gravesend.

This variety is similar to the above in every respect, except that it is devoid of

superficial reticulations, wrinkles, or punctations ; some valves, however, viewed by

transmitted light, show faint traces of a reticulated structure.

Forms of Cythere alHed to the above occur in the Oolites, supplying the majority

of species to the Forest-marble, Fuller's Earth, Upper Oolite, &c. They are also

plentiful in the Tertiary beds and in the recent state.

No. 3. Cythere umbonata, Williamson. Tab. II, fig. 3 a—g.

Cytherina umbonata, Williamson. 1847. Trans. Manchest. Phil. Soc. vol. viii. Memoir

on some, &c., p. 82, pi. iv, fig. 78.

INCH.

Length . . ... . • tV Chalk-marl, Dover.

Height ......
-g^o

Detritus, Charing.

("inclusive of lateral projections, -^^ Chalk, Norwich and Woolwich.
Thickness -j

[exclusive of lateral projections, -^-^

Carapace irregular oblong. Valves sub-concentrically punctated, in the young

individual depressed, convex in the adult, at all ages bearing a strong, oblique process,

spine, or umbo, hollow and conical, placed on the median line, and rather posteriorly.

Dorsal edge straight ; ventral somewhat elliptical. Anterior extremity rounded, slightly

bearded
;
posterior oblique, subacute at its dorsal angle. The hinges are but feebly

developed ; the distance between the anterior and posterior hinge is greater than in

the generality of the species of this group.

Dorsal and ventral aspects four-lobed, somewhat cruciform ; posterior irregularly

pentagonal.

This rare and interesting species, first noticed by Mr. Williamson, in the ' Trans-

actions of the Manchester Philosophical Society,' as occurring in the Charing Detritus,

is found also in the Dover Chalk-marl, and in the Chalk of a few localities.
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A somewhat allied species, having two projections or bosses on each valve, instead

of one only, occurs in the Forest-marble.

No. 4. Cythere Faba, Beuss. Tab. II, fig. 4 a—c.

CrxHERiNA Faba, Reuss. Verstein. Bohm. Kreidf. p. 104, n. 9, pi. xxiv, fig. 13.

INCH.

Length, J^^ Detritus, Charing.

Height, 3-V

Thickness, -^j Chalk-marl, Bohemia (Reuss).

Carapace irregular oblong, somewhat bean-shaped ; anterior half narrower than the

posterior. Dorsal border elliptical ; ventral incurved at its anterior third ; anterior

extremity obliquely rounded ;
posterior subacute.

Dorsal aspect compressed oval ; anterior oval.

This species (of which we have but one specimea) appears to be identical with

C. Faha, Reuss, described by him as found in the Planermergel of Bohemia. In the

Upper Oolite there is a Cythere, occurring in great numbers, which in its young state

is like the species under notice, but when adult, is somewhat elongated and incurved

on the dorsal and ventral margins, not unlike var. piriformis of C. amygdaloides,

Cornuel (Ent. foss. &c., pi. 8, fig. 11).

No. 5. Cythere Bairdiana, nobis. Tab. II, fig. 5 a—c.

INCH.

Length, -^-^ Greensand, Farringdon.

Height, ^
Thickness, ^^^

Carapace-valve (right) somewhat triangular, convex, obliquely rounded anteriorly

;

suheLCute posteriorly ; ^nnctated
;
punctaiions coarse, arranged somewhat longitudinally;

Dorsal margin somewhat produced at the anterior hinge ; ventral margin slightly in-

curved. Anterior Jdnge provided with a prominent, oblong tooth, with a cavity on the

inside at its base. The valve in profile nearly straight, rather less gibbous at the

anterior than at the posterior extremity. A single valve, with its characters some-

what obscured by crystallization, was the only specimen found ; it closely approaches

C. Miilleri, Miinster, (Jahrbuch 1838, p. 516, n. 6, pi. vi, fig. 6,) but is very much

smaller, more obtuse posteriorly, and differs materially in the character of its anterior

hinge, having a prominent hinge-tooth, which is obsolete in C. Millleri, and a large oval

tooth-socket, which in C. Millleri is long and narrow.

This species we have named in compliment to Dr. Baird, who has so greatly

enriched the sciences of Zoology and Comparative Anatomy by his researches in the

natural history of Entomostraca, &c.
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Subgenus Cythereis, nobis.

Synonyms. CytherEj iliuwsfer. 1830. Jahrbuch fiir Mineralogie, &c.

Cytherina, Roemer. 1838. Jahrbuch fiir Mineralogie, &c.

— — 1840. Verstein. Kreidberg.

— Beuss. 1845. Verstein. Bohm. Kreideform.

Cythere, Cornuel. 1846. M6m. G^ol. Soc. France.

Cytherina, Williamson. 1847. Transact. Manchester.

Cypridina, Bosquet. 1847. Mem, Soc. Royale Li^ge.

The carapace-valves of Cythereis have an almost regularly oblong shape. The

superior (dorsal) and inferior (ventral) borders of the valves lie nearly parallel to each

other ; the superior border, however, especially in the left (larger) valve, trends up-

wards as it approaches its anterior extremity, making at its junction with the anterior

border a more acute angle than that formed by the junction of the anterior and

ventral borders, and thereby leaving a greater space between the anterior hinge

and the ventral margin, than between the same margin and the posterior hinge. The

middle of the inferior border is slightly incurved. The anterior border is nearly

semicircular, it is trenchant and bevilled off inwardly ; its superior moiety is more or

less compressed, and, as it were, drawn back to meet the dorsal border. The anterior

third of the carapace-valves is always depressed. The posterior border is shorter

than the anterior ; it is more or less acute, its ventral moiety forming the segment of

a circle, and the edge of its superior moiety suddenly returning in a straight or sinuous

line to meet the dorsal border. This somewhat triangular extremity, occupying some-

times a fourth of the valve, is much below the level of the rest of the surface, being

suddenly and strongly depressed. The inferior or ventral moieties of the anterior

and posterior borders are always furnished with spines, and sometimes nearly the

whole of the anterior border.

The dorsal half of the valve, or that superior to the median line, has always less

convexity than the ventral or inferior half, which latter is frequently very strongly

raised, taking an angular form, with the ventral surface of the valve at a right angle

to its lateral surface ; and as the ventral half of each valve gradually increases in

thickness, as it recedes from the anterior extremity until it is abruptly terminated

nearly opposite to the posterior hinge, the ventral aspect of the carapace is fiat, and

more or less of a triangular or sagittiform shape, varying, indeed, from an irregular

oblong more or less elongate to a triangle, the posterior angles of which are sometimes

far apart, and giving origin to Dr. Reuss's group of " CornutcB." The dorsal aspect,

on the contrary, is not flat, but angular or culminate, narrow in front, and increasing

in width backwards towards the ventral keels. For the same reasons the anterior

aspect of the carapace is generally triangular, acute superiorly, and inferiorly more or

less extended.
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On the valves three eminences or tubercles are more or less strongly developed

;

one rather anterior to the centre, which is very characteristic of this section, as

pointed out by M. Bosquet (Op. cit., p. 10), and one at each angle formed by the

junction of the posterior with the superior and inferior borders. From each of these

last-mentioned tubercles a ridge generally arises, which is continued more or less un-

interruptedly around the edge of the valve. This is characteristic of the "Marginata'

of Dr. Reuss, but it is a character common also to the " Cornuta" and found amongst

the Cytherellce, nob. The hinges are formed of the same elements as in Cytliere

proper, but the bars are scarcely distinct from the margins of the valves and the

furrows are nearly obsolete ; the hinge-teeth, however, and the sockets for their

reception are more strongly developed than in Cytliere. The hinge-margin, is

proportionally longer than in Cytliere proper, and consists of the straight dorsal edge,

extending from the anterior to the posterior hinges, which respectively occupy the

angles formed by the junction of the dorsal with the anterior and posterior borders.

The hinge-margin of the right valve is narrow and trenchant ; its anterior extremity is

suddenly produced into a conical tooth, having a slight cavity on its inner aspect ; the

posterior extremity affords a smaller process, of an oblong shape, accompanied by a

slight cavity similar to the above. In the left valve the hinge-margin bears a slight

groove along its surface of contact, and at each of its extremities is a semicircular or

horseshoe-shaped cavity or socket for the reception of the hinge-teeth of the opposite

valve. These cavities are excavated in the valve-margin, which is thickened and

projects outwards at the anterior and posterior angles of the dorsal border. The pro-

jection at the anterior hinge is the strongest, where it forms a semicircular process or

ear-like appendage, which is peculiar to this section, as noticed by M. Bosquet (Op.

cit., p. 10). Externally this process bears a tubercle corresponding to the cavity, and

the summit of the tubercle is occupied by a small, highly polished, translucent bead.

The anterior extremity of the hinge-margin is produced into a slight conical process,

and forms the posterior boundary of the anterior socket; this socket is bounded in

front by a narrow process running downwards at a right angle from the inner edge of

the valve-margin, and terminating in a small conical tooth ; so that this socket is

accompanied "by two small teeth, which, when the carapace is closed, fit to the inner

or under side of the cardinal tooth of the right valve. The posterior extremity of the

hinge-margin forms the anterior boundary to the posterior socket, and is furnished with

a slight process, but this socket and its accompanying teeth are much less strongly

developed than the similar parts of the anterior hinge.

The other margins of contact have an arrangement very similar to that in Cytliere

proper, except that the flange of the right and the groove of the left valve are

generally more distinct, and the ventral laminae more strongly developed.

This subgenus is more plentiful in the Cretaceous Formation than in the Tertiary

deposits, or in the recent state.
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No. 1. Cytherets interruptAj Bosquet. Tab. II, fig. 6 a—h.

Cypridina interrupta, Bosquet. 1847. Entom. foss. Maestricht, p. 12, n. 3, pi. ii, fig. 1. a—d.

Var. a and /3.

INCH. INCH.

Length, -^\

Height, sV

Thickness, -^-^

Jj Greensand, Blackdown. Var. a. Gault, Leacon Hill and Folkstone.

^^0 Detritus, Charing. Var. jS. Gault, Folkstone.

Chalk, Woolwich. Var. y. Greensand, Farringdon.

Chalk, Maestricht {Bosquet). Upper Oolite, Dorsetshire.

Carapace oblong. Valves convex, slightly depressed towards the dorsal border,

usually pitted like the surface of a thimble ;
punctation subconcentric. Anterior

extremity depressed, rounded, slightly bearded
;
posterior narrower, subacute ; both

extremities having a slight marginal ridge. Superior and inferior margins nearly

straight; a slight ridge sometimes present near the ventral border. Hinges very

slightly developed. The central and the two posterior tubercles nearly obsolete.

Dorsal and ventral aspects^ somewhat oblong ; anterior extremity narrower than the

posterior, strongly produced ; posterior slightly produced. Anterior aspect somewhat oval.

This species occurs in the Charing Detritus ; it is very rare in the Chalk and the

Greensand. M. Bosquet describes it as occurring at Maestricht. It is found also

in the Upper Oolite (white limestone with flints) at Upway, Dorsetshire.

Variety a, figs. 6(5, 6/.

Gault, Leacon Hill, near Charing, and Folkstone.

In this variety the height of the valves is proportionally greater. The anterior

and posterior margins are bearded ; the anterior marginal ridge is strongly marked ;

the whole surface of the valves is bristled with fine spines ; and the punctations are

confined to the middle of the valves. Central tubercle is obsolete. The posterior

tubercles are sometimes slightly acuminate. Near the centre of the valve in this

and the following variety is observable (by transmitted light) a patch of 4-5 oval lucid

spots arranged in two little groups, 3-4 small spots in the one, and 1-2 larger spots

in the other group. Plentiful at Leacon Hill, near Charing, Kent.

Variety j3, figs. 6c, 6c?, 6y.

Gault, Folkstone.

Similar in size and shape to var. a ; the valves are setaceous ; central tubercle

sometimes covered with closely set, short, strong spines. Punctations more or less

obsolete. This variety is very plentiful in the Folkstone Gault.
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Variety y.

Greensand, Farringdou.

A mutilated valve of this species, from the Coralline bed at Farringdon, exhibits

a surface covered with longitudinal lines of punctations, much smaller than those of

the Charing specimens.

No. 2. Cythereis Gaulttna, nobis. Tab. II, fig. 7 a—c.

INCH.

Length, -^\

Height, ^ Gault, Folkstone,

Thickness, -j-i^

Carapace nearly oblong, somewhat foot-shaped. Valves depressed. Anterior ex-

tremity rounded, edged with coarse spines ; posterior contracted, coarsely spined.

Dorsal and ventral margins nearly straight. A little within the anterior and posterior

margins respectively, the surface of the valve is raised into coarse, semicircular ridges,

following the outline of the extremities. The central surface rises into a low four-

sided p5T:'amid. The whole surface exhibits a beautiful arrangement of slightly raised

network.; the meshes are irregularly hexagonal, and occupied by a slight depression

with a little central pit. The reticulations are cut across abruptly at the extremities,

and the parietes of the meshes are there prolonged into coarse, obtuse spines. The

hinges are slightly developed.

This rare and pretty little species occurs only in the Gault.

No. 3. Cythereis macrophthalma, Bosquet. Tab. II, fig. 8 a—h'".

ClPKiDiNA MACROPHTHALMA, Bosquet. 184/. Ent. foss. Maestricht, p. 16, n. 10, pi. iii,

fig. 3 a—d.

INCH.

Length, -g\

Height, -8^0 Chalk, Norwich.

Thicknes's, ^^^
Chalk, Maestricht {Bosquet).

Cfl!rq^«ce-t;«foe somewhat oblong ; irregularly gibbous; «??^mo/'/y obliquely rounded;

posteriorly subacute. Dorsal margin more or less arched ; ventral nearly straight. The

valve bears an irregular marginal ridge, broad and convex on the dorsal border, narrow

or obsolete elsewhere. The central tubercle is large and irregular, extending back-

wards. The hinges are very strongly developed.

This species is very rare, two odd valves only being found in the Soft Chalk at

Thorpe, near Norwich : it is described by M. Bosquet as occurring at Sichen.

D
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js-Length,

Height, ^
Thickness, -^

No. 4. Cythereis triplicata, Rwmer. Tab. Ill, fig. 9 «

—

h.

Cytherina TEipiiCATA, Bcemer. 1840. Verstein. Kreidebirg, p. 104, n. 3, pi. xvi, fig, 16.

Cytheee AUEICULATA, Comuel. 1846. M6m. Soc. Geol. de France, sec. ser., torn, i, sec. part.,

p. 200, n. 3, pi. viii, figs. 14-16.

Gault, Folkstone and Leacon Hill.

Detritus, Charing.

Chalk, South-East England.

Hils-clay, North Germany (Roemer).

Inferior Greensand, France (Comuel).

Carapace ovate. Valves strongly convex, especially on ventral half ; very finely

punctate and hairy ; bearing three longitudinal, convex ridges, three fourths the

length of the shell, barely meeting posteriorly, free anteriorly ; the lowest ridge the

longest, the middle one the shortest ; the dorsal and the central ridge smooth and

not punctated, the ventral ridge coarsely pitted. Central tubercle large, forming the

anterior extremity of the middle ridge. Anterior extremity of the valve semicircular,

shelving abruptly to a flat lip, extending across the valve, and occupying a fourth of

its length. Posterior extremity shelving, contracted, subacute.

Dorsal and ventral aspects subovate ; the latter marked with three or four coarse,

longitudinal wrinkles. Anterior aspect triangular.

This species occurs in the Gault, the Charing Detritus, and the Chalk ; but is not

at all plentiful. M. Roemer describes it as occurring in the Hils-clay of Hilse. In

the Bohemian Chalk-marl there is a nearly allied form, C. semiplicata, Reuss (Op. cit.

p. 104, pi. xxiv, fig. 16), and there are others in the Maestricht Chalk, viz. C. Forsteriana,

Bosq. (Op. cit. pi. ii, fig. 4), C. pulchella, Bosq. (Op. cit., pi. ii, fig. 5), and C. elegans,

Bosq. (Op. cit., pi. iii, fig. 1) ; another of very similar characters is found in the Forest-

marble.

No. 5. Cythereis quadrilatera, Boemer. Tabs. Ill and IV, fig. 10 a—J.
Cytherina quadrilatera. Reenter. 1840. Verstein. Kreideb. p. 105. n. 7, pi. xvi, fig. 19.

— ORNATissiMA, bis, Reuss. 1845. Verst. Bohm. Kreid. p. 104, n. 12, pi. xxiv,

fig. 18.

Cythere Harpa, Comuel. 1846. Mem. Soc. Geol. de France, sec. ser,, torn, i, sec. part., p. 199,

n. 2, pi. viii, fig. 13.

Length,

Height,

Thickness, ^^

YOUNG. IMMATURE. ADULT.
INCH. INCH. INCH. INCH.

Ttor

^
h
1

T5-

^ ^v

^v i^

tV x\

Gault, Folkstone and Leacon Hill.

Detritus, Charing.

Chalk, South-East England.

Inf. Greensand, France {Comuel).

Chalk-marl and Chalk, Bohemia

{Reuss).

Chalk, North Germany {Roemer).

Chalk, Weissbohla, Saxony.

Upper Oolite, Dorsetshire.

Carapace irregularly oblong. Valve depressed, smooth, shining, hairy. Anterior

extremity obliquely rounded, having a flattened lip, longest in young individuals, with
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a crenulated marginal ridge, bearded. Posterior extremity somewhat angular, with a

slight, crenulated, marginal ridge, partially bearded. Superior and inferior margins

nearly straight ; each bearing a crenulated ridge, which in old specimens becomes

spiny, especially on the ventral border, which is raised and keeled. Central space

occupied by a prominent tubercle and a straight, crenulated, or interrupted ridge ex-

tending backwards. In the young shell the tubercle and ridge are continuous, forming

a club-shaped mass. Hinges moderately developed.

Dorsal aspect somewhat oblong, with its anterior and posterior extremities strongly

produced. Ventral aspect somewhat obovate, produced at each extremity. Anterior

aspect triangular, five-lobed.

This species occurs in the Chalk and the Detritus, and is exceedingly abundant in

the Gault, in which the largest-sized specimens are found. M. Roemer describes the

young form as C. quadrilatera from the Upper Chalk-marl (the lowest strata of the

Soft or Upper Chalk), at Geherden.^ M. Reuss, under the name of C. ornatissima,

describes two somewhat allied forms from the Lower Chalk and the Chalk-marl of

Bohemia, and M. Cornuel describes this species as C. Harpa from the "argile astreene"

of Haute-Mame. It is present in the Wembohla Chalk, and also in the Upper Oolite

(white limestone with flints) at Upway, Dorset.

No. 6. Cythereis ciliata, Beuss. Tab. IV, fig. 11 a—Ti

.

Cytheeina ciliata, Reuss. 1845. Verst. Kreid. p. 104, n. 13, pi. xxiv, fig. 17.

— ECHiNULATA, WUUamson. 1847. Trans. Manchest. Phil. Soc, vol. viii. Memoir

on some, &c. pi. iv, figs. 75, 7Q-

YOUNG. IMMATURE. ADULT.
INCH. INCH. INCH. INCH.

Greensand, Warmington.Length, ^^
1
28- -is ^v

Height, -^ 1

So iV x\

Thickness, 1
"ST

1

Gault, Folkstone and Leacon Hill.

Chalk-marl, Dover.

Detritus, Charing.

Chalk, South-East England.

Chalk-marl, Bohemia (Reuss).

Carapace oblong. Valves obliquely convex, strongly raised at the posterior third of

the ventral border, depressed towards the anterior and dorsal borders ; surrounded by

a marginal ridge, which is crenulated in the young shell, and becomes more and more

rough with age, until in old specimens the valves are edged with coarse spines,

strongest on the ventral border ; this border increases in thickness posteriorly until it

terminates abruptly opposite to the posterior hinge ; it is strongly keeled, and is armed

with six or seven stout spines, the terminal spine double, larger and more acute than

the others, pointing obliquely downwards and outwards.

The surface of the valves of young individuals is coarsely punctated ; in older

^ See Taylor's Scient. Mem., vol. iv, art. 5.
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shells the punctations are encroached upon by the intervening raised parts, which

latter become more and more augmented, until the surface is roughly reticulated, and

covered with granulations and spines, which are more or less obliquely arranged,

especially on the posterior half. Central tubercle strongly developed ; in old valves it

is four-cleft. From the central tubercle of young shells an interrupted ridge runs

backwards, which becomes gradually lost in old shells amidst the granulations of the

surface. Anterior extremity obliquely rounded, shelving ; posterior suddenly depressed

into a short, flat, bearded lip, acute in young valves, and becoming more obtuse with

age. Dorsal and ventral borders nearly straight. Hinges strongly developed.

Dorsal and ventral aspects vary according to age ; in the young shell, owing to the

comparatively greater prominence of the tubercle, and the less development of the

ventral ridge, the profile is somewhat fiddle-shaped, but it gradually approaches with

age to a sagittate form. Ventral aspect of each valve in young shells presents 3—

4

longitudinal rows of punctations, which in the old shell are replaced by three rows

of granulations. Anterior aspect triangular ; at first lobed and contracted, ultimately

forming an equilateral triangle.

This species is present in most of the members of the Chalk Formation, but is most

abundant in the Gault. The Detritus affords the largest individuals. Dr. Reuss

describes the immature form as C. ciliata, from the Bohemian Chalk-marl, and Mr.

Williamson has noticed the adult form as occurring in the Detritus of Charing.

No. 7. Cythereis Lonsdaleiana, nobis. Tab. V, fig. 12 a—c.

INCH.

Length, -^^ Chalk, Norwich.

Height, ^V

Thickness, -^-^ Upper Oolite, Dorset.

Carapace-valves oblong, rather depressed, especially on the dorsal half, smooth,

rounded anteriorly. Posterior extremity rather contracted, obtuse, bearded. Dorsal

margin nearly straight ; ventral incurved at its anterior third. A thin, smooth semi-

circular ridge lies near the anterior margin, and a similar slightly curved ridge runs

along near the ventral border. On the dorsal border are situated 2—4 short, curved,

crenulated ridges, lying obliquely, anteriorly pointing towards the median line of the

valve, and posteriorly terminating on the dorsal edge. Central tubercle prominent.

Hinge-teeth strongly developed.

This species is rare. It occurs in the Soft Chalk at Thorpe, near Norwich, and is

present also in the White Limestone with flints of the Upper Oolite.

We have dedicated this interesting species to Mr. Lonsdale, who first pointed out

the existence of Cythere in the Chalk of England.
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No. 8. Cythereis cornuta, Boemer. Tab. V, fig. 13 a—e.

Cytheeina cornuta, Roemer. 1838. Jahrbuch f. Min. p. 518, n. 31, pi. vi, fig. 31.

— — Beuss. 1845. Verst. Bohm. Kreid. p. 105, n. 15, pi. xxiv, fig. 20.

Cypridina seekulata. Bosquet. 1847. Ent. foss. Maestricht, pp. 20, 414, pi. iv, fig. 2a—d.

YOUNG. ADULT.
INCH. INCH.

Length, ^ tV Gault, Folkstone.

Height, ^V
1 Detritus, Charing.

Thickness, ^\y Chalk, South-East England

Tertiary Eocene, Paris (Roemer).

Chalk-marl, Bohemia (Reuss).

Chalk, Maestricht (Bosquet).

Carapace somewhat oblong. Valves depressed towards dorsal border, provided with

a strong, crenulated, marginal ridge, and bearing, when ypung, one or more irregular

tubercles besides the central tubercle, which is long and pointed. Anterior extremity/

obliquely rounded, shelving, strongly bearded ;
posterior narrower, strongly depressed,

acute, partially bearded.

Dorsal and ventral aspects of adult shell triangular ; of the young shell somewhat

sagittate, and its ventral surface longitudinally wrinkled. Anterior aspect irregularly

triangular.

C. cornuta is not common. When young, it difi'ers from the young form of

C ciliata, Reuss, in being quite destitute of punctations, in the greater development

of its marginal ridge, in the different characters of its tubercles, in being wider

anteriorly, and in having a more depressed carapace.

This species is described by M. Roemer as occurring in the Tertiary beds near Paris,

and by Dr. Reuss as being found in the Bohemian Chalk Formation. C. serrulata,

Bosquet, of the Maestricht Chalk, does not appear to differ materially from C. cornuta,

Roemer.

No. 9. Cythereis alata, Bosquet. Tab. V, fig. 14 a—d.

Cypbidina alata. Bosquet. 1847. Entom. foss. Maestricht, p. 19, n. 13, pi. iv, fig. 1 a—d.

INCH.

Length, -^ Detritus, Charing.

Height, j*j Chalk, Norwich, Gravesend, and Charlton.

Thickness, J^

Chalk, Maestricht (Bosquet).

Carapace somewhat oblong. Valves smooth, shining, strongly convex on ventral

half, depressed towards the dorsal border ; a smooth, semicircular ridge lies near the

anterior extremity, and is extended along the raised ventral keel. Anterior extre^nity

rounded, shelving ;
posterior narrow, suddenly depressed, each extremity having strong
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blunt spines on the ventral moiety. Dorsal border slightly elliptical ; ventral straight,

strongly keeled, acuminate posteriorly. Central tubercle nearly obsolete. Hinges

strongly developed.

Dorsal and ventral aspects sagittate ; anterior triangular.

This rare species, which differs from C. cornuta, Roemer, chiefly in its want of a

serrated border, is figured and described by M. Bosquet as occurring at Maestricht.

We have met with it in the Charing Detritus, and in the Chalk of a few localities.

Sub-genus, Bairdia, M'Coy.

Cythere, Munster. 1830. Jahrbuch fiir Mineral. &c.

Cythekina, iZcBJwer. 1838. Jahrbuch fiir Mineral. &c.

— — 1840. Verstein. Norddeutsch. Kreideb.

Bairdia, M'Coy. 1844. Syn. Cbaract. Carb. Limest. Foss. Ireland.

Cytherina, Reuss. 1845. Verstein. Bohmisch. Kreidef.

— Bosquet. 1847. Mem. Soc. Royale Lifege.

Sub-generic characters.—This section is very distinct from either of the foregoing,

both as to its form of carapace and its method of hingement. The valves externally

are convex and smooth, sometimes finely pitted or spined, never ribbed or granulated.

The hinge is simple, no bar or teeth similar to those of Cythere proper being developed.

Bairdia is characterised, as regards the carapace, by a somewhat similar formation of

valves to that which obtains generally amongst the recent Cyprides, and partially in the

Candonce.

The valves frequently have more or less acute extremities, especially posteriorly

;

in shape, however, they vary from a triangular to an almost cylindrical form. The

left valve is the largest,^ and strongly overlaps the right valve on the dorsal and

ventral borders ; the smaller valve not fitting into a groove on the margin of the

larger valve, but merely lying within it. The edges of the valves are thin and

trenchant ; they are bevilled off on the inside of the anterior, inferior, and posterior

margins in the direction of the centres of the valves, and are provided with narrow,

lamelliform plates, casing the inside of these margins. At the anterior and posterior

extremities these plates frequently project so freely into the interior of the shell, that

considerable cavities exist between them and the inner surface of the valves. The

central third of the dorsal edge of the right (small) valve is straight and thin, finely

but irregularly serrated, and somewhat sunk in or cut out from the rest of the edge.

This straight portion of the dorsal margin is received in a slight depression under the

curled dorsal edge of the larger valve.

1 B. Siliqua is an exception to this rule.



Length, 1
IT Greensand, Warminster.

Height, ij Chalk-marl, Dover.

Thickness, A Detritus, Charing.

Chalk, South-East England,
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No. 1. Bairdia subdeltoidea, Milnster. Tab. V, fig. 15 a—f".

Cythebe subdeltoidea, Miinster. 1830. Jahrbuch f. Min. p. 61, n. 13.

Cythebina subdeltoidea, Roemer, 1838. Jahrbuch f. Min. p. 517, n. 16, pi. vi, fig. 16.

— — — 1840. Verstein. Kreid. p. 105, n. 6, pi. xvi, fig. 22.

— — Reuss. 1845. Verstein. Bohm. Kreid. p. 16, n. 1, pi. v, fig. 38.

— tkigona. Bosquet. 1847. Ent. foss. Maestricht, p. 8, n. 3. pi. i, fig. 3 a—e.

INCH.

Tertiary, North Germany {Miinster).

— France {Miinster).

— Italy {Miinster).

— Valparaiso (?), South America.

Chalk Formation, Bohemia {Reuss). Eocene, Hauteville, Normandy.

Chalk, Maestricht {Miinster and Bosquet). — Lower Fresh-waterFormation, Isle of Wight.

— North Germany {Miinster and Rctmer). Miocene, Virginia, North America.

— Weinbohla. Phocene, Coralline Crag, Sutton^ and Walton.

— Royan, South France.

Recent.

Australia, Sydney, finely punctate.

Bahama, Froyidence, finely punctate.

— — finely punctate and hairy.

— — smooth.

— Turk's Island, finely punctate.

Mauritius, finely punctate.

Manilla, finely punctate and hairy.^

North Britain, Arran, narrow variety, finely punctate.

Carapace triangular, resembling a thick orange-pip. Valves strongly convex,

generally smooth, sometimes slightly-spined,^ and shining; extremities sometimes

spined. Left (large) valve protruding and somewhat angular on the dorsal, elliptical

on the ventral margin ; beaked posteriorly, obtuse anteriorly ; dorsal edge inverted

nearly the whole of its length ; ventral edge inverted near the middle. In the rigid

valve, which is narrower than the left, the projecting dorsal border is truncated,

forming three sides of a hexagon ; the ventral border is sinuous, shaped like that of

the opposite valve, except that it is compressed at the centre, resembling a Sc)rthian

bow, arched at its anterior and posterior thirds, and incurved at the middle

;

strongly beaked posteriorly ; subacute anteriorly. Dorsal edge slightly inverted at its

1 In Mr. S. Wood's Collection. 2 j^ ]y[]-. Williamson's Collection.

' It is not improbable that the surface of the valves originally bore punctations, now defaced, as is the

case with Cytherella truncata, the Chalk specimens of which are plain, whilst many of the better preserved

specimens from the Gault exhibit pittings. The recent specimens are in general finely punctated ; at Provi-

dence, however, there occur individuals without pittings, and at the same place specimens occur which are

both hirsute and punctate, a condition probably frequent in living individuals : through Mr. Williamson's

kindness in lending me his collection of recent Entomostraca for comparison, I have seen individuals from

Manilla similarly characterised to the last mentioned, and specimens from Tenedos bearing marginal spines,

traces of which condition exist in a few fossD. individuals.
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anterior and posterior thirds, forming a slight projection^ at each extremity of the thin,

straight hinge-margin ; ventral edge inverted along its central third.

Dorsal aspect acute, oval ; anterior oval.

In the recent specimens there is in the middle region of each valve an opacity-

occupying an irregular space, in the lower part of which, and below the centre of the

valve, is situated a transparent rosette, formed by six or seven three-sided lucid spots,

placed around a central . round spot. These spots are externally pits, and internally

faint eminences. Many of the fossil valves retain traces of the opacity and the

lucid spots.

B. subdeltoidea differs from B. curta and B. gracilis, M'Coy,^ judging from the

figures and descriptions, by being, especially as regards the latter species, less acute

anteriorly, much wider between the dorsal and ventral borders, and by its valves

being much more gibbous.

M. Bosquet has referred to some points in which C. trigona. Bosquet, differs from

M. Roemer's figures of C. subdeltoidea f" but we cannot think that there is any essential

dissimilarity between the two. M. Bosquet's figure 2>\b, intended for the right valve,

is evidently the left valve in a reversed position. The right valve is strikingly distinct

from its fellow valve, and from the figure alluded to.

This species is described by Miinster as occurring in Tertiary strata at Osnabruck,

Paris, Bordeaux, and Castellarquato, in the Middle strata of the Chalk Formation,

near Dresden, Miinster, and Lemforde, and in the Chalk at Maestricht. M. Rcemer

found it in the Lower Chalk ; Dr. Reuss found it common throughout the Chalk

Formation of Bohemia, especially in the Lower Exogyra Sandstone, and particularly

abundant in the " Planer-schichten." According to M. Bosquet, it is rather common

at Maestricht and the neighbourhood. Though abundant in the Chalk and Chalk-

marl, and not rare in the Greensand, this species does not occur in the Gault. This

is a common form in the Tertiary deposits, and it is very plentiful in the tropical

seas ; a narrow variety of this species exists in the Firth of Clyde.

We have not met with this species in any of the Oolites, but closely-allied form.s

occur in the Magnesian* and Carboniferous^ Limestones of the British Isles, and

in the Bituminous Limestone (Carboniferous) of South Australia.®

1 Fig. 15/'/"/'"; a the anterior, and b the posterior projection.

2 Syn. charact. pp. 64, 65, pi. xxiii, figs. 6, 7.

3 In the Jahrbuch, 1838, pi. vi, fig. 16, the right valve is figured, and the left valve in the Verst.

Nordd. Kreid. pi. xvi, fig. 22.

* In the collection of Mr. King, Newcastle.

5 In greyish Limestone, at Lawrieston and Stuartfield (East Kilbride), also in Limestone, near Newcastle-

on-Tyne. History of Rutherglen and East Kilbride, by David Ure, A.M., 8vo, Glasgow, 1793, pp, 311,

312, pi. xiv, fig. 20. Bairdia curta and B. gracilis, M'Coy, before referred to, belong to the Carboniferous

System of Ireland.

6 Physical Description of New South Wales, by P. E. de Strzelecki, 8vo, London, 1845, p. 291,

pi. xviii, fig. 10. Bairdia affinis, Morris.
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No. 2. Bairdia Siliqua, nobis. Tab. V, fig. 16 a—h.

Var. a. Var. )3.

INCH. INCH.

Length, -^ io ^ Detritus, Charing.

Height, 3V
1

So ^v Chalk, South-East England.

Thickness, -^^ s\
1

Var. a. Detritus, Charing. Var. /3. Detritus, Charing.

— Recent, Tenedos (hairy) .^ — Miocene, Bordeaux.

— Recent, Turk's Island, Bahama.

Carapace elongate, sub-triangular,

generally smooth, acuminate behind,

posteriorly ; ventral nearly straight.

Valves narrow, convex, sometimes spined.

Dorsal margin strongly arched, slanting off

Anterior extremity rounded
;
posterior acute.

Dorsal edge of right (large) valve inverted near the middle ; ventral edge inverted nearly

its whole length.

Dorsal aspect narrow lanceolate ; anterior acutely ovate.

Variety a (figs. 16 e, 16/, 16y), about two thirds the length and height of the fore-

going, but comparatively more gibbous. Dorsal margin more prominent ; ventral

incurved.

Dorsal aspect elongated oval ; anterior oval.

Variety |3 (fig. 16 7^), about the length of Var. a, very narrow, strongly bent,

incurved at the ventral, and arched at the dorsal border.

Dorsal aspect narrow lanceolate ; anterior suborbicular.

We have met with B. Siliqua only in the Chalk and the Detritus. Perfect valves

and carapaces of this elegant and fragile species are not easily obtainable from the

Chalk. In the Detritus, however, perfect and united valves often occur. A hirsute

individual of Variety a occurs at Tenedos.^ Carapaces apparently identical with

Var. j3 occur amongst the Fossil Entomostraca of Bordeaux, and recent in Turk's

Island, Bahama. We may remark that B. Siliqua bears a striking resemblance to

Cyris fasciata, Miiller (Entomostraca, p. 53, n. 12, pj. iv, figs. 1-3), and to Cypris

epJdppiata, Koch (1837, Deutschl. Crustac, Heft 12, t. 1).

No. 3. Bairdia Harrisiana, nobis. Tab. VI, fig. 17 a—f.
INCH.

Length, ^V

INCH.
1 2 Speeton Clay, Yorkshire.

Height, ^-V A Gault, Leacon Hill.

Thickness, -^^ Detritus, Charing.

Chalk, Gravesend and Charlton

Carboniferous Limestone, East Kilbride. Recent, Mouth of Thames.

— Manilla (hairy).

^

Carapace elongate, arcuated, varying in the flexuosity of the ventral border.

1 In Mr. Williamson's Collection. 2 Specimens of this size are very rare.

E
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Valves narrow, convex, smooth, occasionally punctate and spiny. Anterior extremity

obliquely rounded
;
posterior subacute. Left (large) valve rather more elliptical on

the back than the right valve, its dorsal edge very slightly inverted ; the middle of the

ventral margin inverted. Hinge-margin ofthe right valve finely crenulated, and traversed

by a slight longitudinal furrow.

Dorsal aspect compressed oval ; anterior oval.

This species is abundant in the Charing Detritus, and occurs sparingly in the

Chalk, Gault, and Speeton Clay.^ A very similar form occurs in a greyish stratum of

Carboniferous Limestone at East Kilbride/ near Glasgow. This form also occurs

recent at the mouth of the Thames ; and a finely hirsute variety Mr. Williamson

has obtained from the Philippines ; all of which we are strongly disposed to

consider identical (as far as the carapace can bear evidence) with the species above

described.

This species is named in compliment to Mr. Harris of Charing, to whose long-

continued exertions and researches (commenced in 1839) we are indebted for a largo

proportion of the series of Entomostraca at present under notice.

No. 4. Bairdia angusta, Miinster. Tab. VI, fig. 18, a—f.
Cytheee angusta, Miinster. 1830. Jahrbuch f. Min. p. 63, n. 10.

Cytherina l^vigata, Rcemer. 1840. Verstein. Kreid. p. 105, n. 5, pi. 16, fig. 20.

— attenuata, Reuss. 1845. Verstein. Bohm. Kreid. p. 104, n. 8, pi. xxiv^ fig. 15 a, b.

Length, ^L Gault, Folkstone. Tertiary, Osnabriick {Miinster).

Height, 3.V
Detritus, Charing. — Paris (Miinster).

Thickness, -^^ Chalk, Gravesend. — Bordeaux (Miinster).

— Castellarquato (Miinster).

— Coralline Crag, Sutton.

^

Chalk, North Germany (Rcemer). Eecent, Adriatic (Miinster).

— Weinbohla, Saxony. — Arran, North Britain.

Chalk-marl, Bohemia (iZcMss). — Mouth of Thames.

Carapace subovate, mytiloid, variable in height and thickness. Valves narrow,

convex, smooth and glistening ; elliptical on the dorsal edge, more or less incurved on

the ventral border. Anterior extremity somewhat depressed, rounded ; posterior

narrow, gibbous, acute. The hinge-margin of the left valve is occupied by two smooth

bars, placed end to end, forming two arcs to the elliptical margin, and meeting at its

1 This is the only species we have been enabled to obtain from the Speeton Clay. Our examination of

this deposit has not been extensive ; the Microzoa, however, that it afforded, especially the Foraminifera,

were identical with those of the Gault.

2 Among some fossil microscopic shells, presented by Dr. Ure, of East Kilbride, to the Hunterian

Museum, Royal Coll. Surg. London, and referred to in his ' History of Rutherglen,' &c., p. 312, are some

fine specimens of a species apparently identical with B. Harrisiana,

3 In Mr. S. Wood's Collection.
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centre; a slight furrow lies between each of the little ridges and the outer margin

(fig. 18/')- The right valve is provided with a strong ventral lamina (fig. 18 e).

Dorsal aspect elongate oval ; anterior varying from ovate to oval.

Miinster's description of C. angusta is quite applicable to this species, and Roemer's

C. IcBvigata is not materially different. Miinster found this species living in the

Adriatic, and we have specimens from the British seas. The specimens from the

Chalk and Gault have generally a much narrower form than those from the Detritus,

which latter, like the recent and some of the Gault specimens, are broader and more

convex : when very thick, this species approaches the form of C. aurantia, Baird.

C. amygdalina, M'Coy (Syn. Charact. &c. pi. xxiii, fig. 8), does not appear to differ

essentially from this species.

No. 5. Bairdia triquetra, nohis. Tab. VI, fig. 19 a—c.

INCH.

Length, ^'3- Greensand, Blackdown.

Height, ttV Chalk, Gravesend.

Thickness, -^^

Carapace-valve (left) triangular, convex, smooth. Dorsal margin strongly arched

;

ventral straight. Anterior extremity rounded ;
posterior subacute, rather narrower than

the anterior. Seen in profile, the posterior extremity of the valve is more obtuse than

the anterior.

This species, which slightly resembles C. arcuata, Miinster (Jahrb. 1838, pi. vi,

fig. 17), is more triangular than B. angusta; the latter is higher at the anterior and

posterior thirds, also thicker posteriorly, and less convex centrally, than B. triquetra.

In the Chalk of Gravesend we have found two separate valves only of this species,

and one valve in the Greensand of Blackdown.

No. 6. Bairdia Silicula, nobis. Tab. VI, fig. 20 a—c.

INCH.

Length, ^V

Height, 3^L. Detritus, Charing.

Thickness, ^^3-

Carapace-valve (left) somewhat oblong, convex, smooth. Anterior extremity semi-

circular; posterior oblique, subacute at its inferior angle. Dorsal border somewhat

arched ; ventral straight, inverted at its middle.

Dorsal aspect of the closed carapace elongate oval ; anterior oval.

We have met with this single valve only of B. Silicula.
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Sub-genus Cytherella, nobis.

Cythere, Miinster. 1830. Jahrbucli f. Min.

CyTHERiNA, Lyell and Lonsdale. 1838. Elements of Geology.

— Rcemer. 1838. Jahrbuch f. Min.

— — 1840. Verstein. Norddeutscli. Kreid.

— Reicss. 1845. Verstein. Bolim. Kreid.

Cythere, Cornuel. 1846. Mem. See. Geol. France.

Cytheeina, Williamson. 1847. Transact. Manchest.

— and Ci'PRiDiNA, Bosquet. 1847. Mem. Soc. Eoy. Liege,

8ub-c/eneric characters.—In this peculiarly distinct group the carapace -valves are

oblong, and vary in the convexity and smoothness of the surface. The right valve is

larger than the left, and its contact-margin thicker than that of the opposite valve.

A groove, excavated along the inner edge of the contact-margin of the right valve,

receives a narrow trenchant ridge or flange, which runs along the inner edge of the

contact margin of the left valve. The outer edge of the groove of the anterior margin

is itself sometimes produced into a slight ridge, which in the closed carapace lies

outside the flange of the opposite valve. The outer part of the contact-margin of the

left valve lies against, but does not wholly cover, especially on the posterior and dorsal

borders, the salient outer half of the contact-margin of the right valve ; the margin of

the \?iX^&c^^vQ projecting beyond, but not overlapping, the smaller valve. The substance

of the shell of Cytlierella is somewhat greater in the posterior than in the anterior parts

of both valves, the thickness gradually increasing from before backwards ; so that in

the large valve the groove on the anterior margin is slight, and accompanied by a

narrow outer boundary, whilst posteriorly the salient part of the contact-margin is

broader than the groove. From the same cause the flange of the lesser valve occupies

nearly the whole thickness of the anterior margin, although at this part it is thin and

low ; whilst it gradually increases in size towards the posterior extremity, where it is

strongly marked, and where the accompanying boundary of contact-margm is as broad

as the base of the ridge. The valves of Cytlierella (as previously mentioned) exhibit

a small round tubercle on their inner surface between the centre and the dorsal margin,

which is faintly marked in the young shell, and increases in size with the age of the,

individual.

No. 1. Cytherella ovata, Bcemer. Tab. VII, fig. 24 a—i.

Cytherina, Lyell ajid Lonsdale. 1838. Elem. Geolog. p. 55, (woodcut) fig. 19.

— OVATA, Roetner. 1840. Verstein. Kreid. p. 104, n. 4, pi. xvi, fig. 21.

— — Reuss. 1845. Verstein. Bohm. Kreid., p. 16, n. 6, pi. v, fig. 35.

Cythere amygdaloides, var. brevis, Cornuel. 1846. Mem. Soc. Geol. de France,

ser. sec, torn, i, part. 2, p. 199, pi. viii, fig. 12.

Cytherina reniformis. Bosquet. 1847. Ent. foss. Maestricht, p. 6, n. 1, pi. i, fig. ' a—f.

— L^vis, Williamson. 1847. Trans. Manchest. Phil. Soc. 1847, pi. iv, fig. 80.
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YOUNG. ADULT.
INCH. INCH.

Length,

Height,

Thickness,

5

_1

J77 Greensand, Warminster.

1 Gault, Folkstone and Leacon Hill.
3 4

-1- Chalk-marl, Dover.

Detritus, Charing.

Red Chalk, Flamborough.

Chalk, South-East England.

Inferior Greensand, France {Cornuet). Eocene Tertiary, Bracklesham.

Lower Chalk, North Germany (Rcemer).

Chalk, Bohemia (Reuss),

— Maestricht (Bosquet).

— Weinbohla, Saxony.

— Royan, South France.

Carapace oblong ovate, generally smooth and shining ; spines apparent in some

young shells. Individuals vary in shape according to age ; the young shell is ovate,

higher on the anterior than the posterior half. The centre of the dorsal margin

becomes more and more acutely protruded the older the individual grows, and the

ventral margin becomes more or less incurved, giving to some specimens a kidney-

shaped form. Occasionally adult specimens of a narrow or elongate oval shape occur

(fig. 24 /i), the dorsal margin being but slightly arched. The valves convex ; the

convexity slight in young individuals, and increasing with age ; somewhat rounded at

each extremity. Dorsal margin of right (large) valve elliptical ; ventral nearly straight,

variable. The left valve narrower than the rigid, less arched on the dorsal border,

slanting off suddenly at the upper half of the posterior extremity, incurved at the

middle of the ventral border, bean-shaped, and readily distinguishable from its

fellow-valve.^

Dorsal aspect narrow obovate ; anterior oval.

In this species the groove and flange of the contact-margins are strongly developed;

so also is the internal tubercle lying between the centre of the valve and the dorsal

margin.

C. ovata is one of the most abundant species of Entomostraca in the Cretaceous

system ; it is most plentiful in the Chalk and Chalk-marl, and we have found it in all

^ With respect to this and the following species, we differ from M. Bosquet as to which is the dextral

and which the sinistral valve, and, consequently, as to which is the anterior and which the posterior extremiijy

of the shell. M. Bosquet appears to have been led to regard the obtuse extremity as the anterior, contrary

to what obtains generally among the Ostracoda, by the relative size of the valves being the reverse of that

of the valves of Cythere in general. This exceptional condition is constant in Cytherella, but is unaccom-

panied by any other deviation from the typical characters of Cythere sufficient to warrant us in supposing

that the analogy between Cytherella and the other groups is broken in any other respect than in the

relative size of the valves.
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the Cretaceous deposits, except Speeton Clay ; it occurs also in a Tertiary Blue Clay

at Brackleshara.

The young form of this species is described by M. Roemer, as occurring in the

Lower Chalk-marP at Lemforde.

C. reniformis, Bosquet, is apparently a kidney-shaped variety of this species ; and

it is very probable that the var. brevis of Cythere amygdaloides^ Cornuel, is also identical

with C. ovata.

No. 2. Cytherella truncata, Bosquet. Tab VII, fig. 25 a—e.

Cythekina truncata, Bosquet. Ent. foss. Maestricht, p. 7, n. 2, pi. i, fig. 2 a—c.

40Length,

Height, -jj

Thickness,

YOUNG. ADULT.

INCH. INCH.

g-'g. Gault, Folkstone andLeacon Hill. Tertiary, Eocene, Alabama, North America.

Jq^ Chalk-marl, Dover. — — Barton, Hants.

y^- Detritus, Charing. — — Colwell Bay, Isle of "Wight.

Chalk, South-East England. — Miocene, Bordeaux.

Chalk, Maestricht (Bosquet).

— Balsberg, Sweden.

Carapace oblong, closely resembling in shape the seed of the sunflower ; retaining

the same form through all stages of growth ; occasionally constricted across the

median third of the valves, and subject to slight variation in the curvature of the

dorsal and ventral borders. Valves convex on the posterior half, depressed anteriorly,

smooth and shining; faintly pitted, the punctations arranged in seven to eight

longitudinal lines.^ Dorsal and ventral borders nearly straight. Anterior andposterior

extremities somewhat rounded, the latter sometimes oblique at its superior moiety.

The dorsal border of the right (larger) valve is more arched than that of the left, and

the ventral border of the left (smaller) valve rather more incurved than that of the right.

Dorsal aspect wedge-shaped ; anterior compressed oval.

This differs from the preceding species by the carapace being smaller, narrower,

and straighter ; by its being more strongly depressed anteriorly, and more decidedly

truncated posteriorly.

The Maestricht form figured and described by M. Bosquet is more arcuated than

the generality of individuals from the other Cretaceous deposits. This species is of

much rarer occurrence in the Cretaceous Formation than C. ovata. The Tertiary

specimens are by no means rare, they vary considerably with regard to the puncta-

tions ; when the pittings are coarse, the specimens approach very nearly to

C. aciculata, Roemer (Jahrbuch, 1838, p. 517, n. 21, pi. vi, fig. 21).

1 This " lower white (sandy) chalk-marl" is the lowermost bed of the chalk without flints, and super-

incumbent on the grey chalk-marl.— See Taylor's Scient. Mem. loc. cit.

2 This character is well shown in some of the best preserved of the Gault specimens.
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No. 3. Cytherella Williamsoniana, noUs. Tab. VII, fig. 26, a— i.

Var.

YOUNG. ADULT. Granulosa.

INCH. INCH. INCH.

Length, J^ I

3 3
1

2 a Gault, Folkstone, and Leacon Hill.

Height, ^^0 ^0
1 Chalk-marl, Dover.

Thickness, ^V Detritus, Charing.

Chalk, South-East England.

Carapace depressed, oblong ; when young, approaching to oval. Valves flat, with

a very shallow internal cavity ; having a smooth, convex ridge running close to the

anterior margin, and dying out on the superior and inferior margins ; a similar but

stronger ridge lies near the superior, inferior, and posterior borders of the valve, or

rather, two strongly-developed longitudinal ridges, one near the superior, and the

other near the inferior border, beginning on the anterior third of the valve, free of

the marginal ridge, and within it, run backwards to the posterior extremity of the

valve, and are there more or less perfectly connected by a cross ridge. Between the

anterior extremities of these ridges there are sometimes one or more short ridges or

club-shaped tubercles. In old shells, at the superior and inferior angles of the posterior

extremity of the valve, the ridge is developed into two large tubercles, having cor-

responding cavities on the inner surface of the valve. Extremities rounded ;
posterior

extremitij slightly bearded. Dorsal edge slightly arched ; ventral somewhat incurved.

Dorsal and ventral aspects narrow, irregular, elongate-oblong; anterior irregular, oblong.

Named after Mr. Williamson, of Manchester, who has devoted much time and labour

to the investigation of the Entomostraca and other Microzoa, both recent and fossil.

Variety Granulosa, fig. 26 L

Chalk, Norwich.

In this shell, which arrives at a comparatively large size, the ridges and tubercles,

especially the latter, are very strongly developed. The whole surface of the valve is

covered with granulations, coarser in the depressions than on the ridges. It occurs

rather plentifully in the Soft Chalk at Thorpe, near Norwich, and like others of the

Entomostraca of that locality has a reddish-brown colour.

This depressed form of carapace is not very common. Besides the above-

mentioned species and its variety, there is one other species in the Maestricht Chalk,

described and figured by M. Bosquet as Cypridina auricularis (Op. cit. pi. iii, fig. 3),

and another in the Carboniferous Limestone of East Kilbride,^ Scotland.

1 In the Hunterian Museum, among the fossil microscopic shells from East Kilbride. See note, p. 26.
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No. 4. Cytherella (?) appendiculata, nobis.. Tab. VI, fig. 21 a,b.

INCH.

Length, ^V

Height, -^ Gault, Folkstone.

Thickness, ^-iy

Carapace-valve (right) somewhat oblong ; irregularly gibbous ; nearly straight

above, incurved below. Anteriorly/ flattened, and obliquely rounded ; posteriorly

tapering and produced into an obtuse point ; both extremities furnished with a slight

marginal ridge ; central region of the valve bearing two curved, convex ridges, formed

by the irregularity of the surface ; each ridge beginning rather in front, and on either

side, of the centre of the valve, with a roundish boss, running backwards, and curving

one up and the other down, so as to leave an oval depressed space between them, and

almost meeting near the posterior extremity.

The closed valves would present a profile somewhat fiddle-shaped.

We have met with a single valve only of this species, and that unfortunately

has been since broken.

No. 5. Cytherella (?) Mantelliana, nobis. Tab. VI, fig. 22 a—c.

INCH.

Length, -^^

Height, -^ Detritus, Charing.

T3"()

Carapace somewhat oblong, depressed. The surface of the valves marked with

about twenty longitudinal rows of punctations. Anterior extremity rounded
;
posterior

obliquely rounded. Dorsal edge straight ; ventral incurved. A slight depressed margin

or lip, running round the edge of each valve, forms in the closed carapace a little

ridge or keel at the junction of the contact-margins of the valves.

Dorsal aspect narrow acute oval ; anterior compressed oval.

One closed carapace from the Charing Detritus is the only example we have yet

seen of this species.

This species is named in comphment to Dr. Mantell, whose geological researches,

especially in the Cretaceous Formation and its Microzoa, are universally known and

appreciated.
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No. 6. Cytherella (?) Bosquetiana, nobis. Tab. VI, fig. 23 a—c.

INCH.

Length, ^-^

Height, Y3 Detritus, Charing.

Thickness, ^^y

Carapace nearly oblong, somewhat arcuated, slightly convex ; rounded anteriorly

almost squared posteriorly. Surface of valves roughened and finely granulated.

Dorsal aspect narrow acute oval ; anterior ovate.

C. Bosquetiana differs from C. truncata in being arcuated and roughened, and

especially in being convex centrally instead of posteriorly.

We have met with only one specimen, a closed carapace, of this species, which

is named in honour of M. Bosquet, author of the elaborate and elegant memoir on the

Entomostraca of the Maestricht Chalk.
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APPENDIX.

The names of the authors who have treated of the Cretaceous Entomostraca are given

at pages 2 and 3 of this Memoir, and a few remarks are made on the nomenclature and
arrangement adopted by some of them. But a fuller account of the species of Entomos-

traca found in the Cretaceous formations, British and foreign, will probably be not

altogether unacceptable. We subjoin, therefore, a corrected hst of the species already

figured and described.

MiJNSTER, Jahrbuch f. Miner., &c., 1830, p. 64.

Cythere subdeltoidea = Bairdia 1 . „ , .

> (not figured.)— compressa =(;) CytherellaJ

RcEMER, Verstein. Norddeutsch. Kreidebirg,, 1840, p. 104, Tab. xvi, figs. 16—21.

Cytherina Hilseana = Cythere.

— punetatula = Cythere.

— triplicata = Cythereis.

— ovata = Cytherella.

— Iseyigata = Bairdia angusta {Munster.)

— subdeltoidea (Munster) = Bairdia.

— quadrilatera = Cythereis.

Reuss, Verstein. Bohm. Kreideform., 1845, pp. 16, 104, Tab. v, figs. 33—39, Tab. xxiv,

figs. 12—22.

" Simplices"'

Cytherina parallella

— complanata

— ovata (Rcemer)

— elongata

— asperula

= (?) Cytherella.

= (?) Cytherella.

=: Cytherella.

= (?) Cytherella.

= (?) Cytherella.

subdeltoidea {Miinster)= Bairdia.

Marginatse"

" Cornutse

" Concentricee"

"{ :

Hilseana (Rcemer)

Faba

solenoides

attenuata

semiplicata

ciliata

ornatissima

ornatissima, bis

Karsteni

cornuta (Rcem.)

spinosa

concentrica

= Cythere.

= Cythere.

= (?) Cytherella.

= (?) Bairdia angusta {Miinster.)

=: Cythereis.

^ Cythereis.

= Cythereis.

= Cythereis quadrilatera (Rcem.)

= Cythereis.

= Cythereis.

= Cythereis.

= Cythere punetatula {Rcem.)
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CoRNUEL, Mem. Soc. Geol. France, sec. ser. torn, i, sec. part., 1846, pp. 196 et seq., PI. viii,

figs. 1—23.

Cythere amygdaloides.

— var. cylindracea.

— — pyriformis.

— — arcuata.

— — brevis = (!) Cytherella ovata (Rcem.)

— Harpa = Cythereis quadrilatera {Rcem.)

— auriculata = Cythereis triplicata {Rcem.)

— semimarginata = Cythereis (?) triplicata {Rcem.)

— var. rugosa.

— — simplex ^= Cythereis.

— sculpta = Cythere punctatula {Rcem.)

Bosquet, Entom. foss. Maestricht, 1847.

Cytherina reniformis

— truncata

— trigona

Cypridina fusiformis

— Favrodiana

— interrupta

— Rcemeriana

— furcifera

— Forsteriana

— pulchella

— elegans

— auricularis

— macrophthalma

•

—

hieroglyphica

— Koninckiana

— alata

— serrulata

— ornata

Cyprella ovulata

— Koninckiana

Cytherella ovata, var. {Rcem.)

Cytherella.

Bairdia subdeltoidea {Munster.)

Cythereis.

: Cythereis.

Cythereis.

Cythere punctatula {Rcem.)

Cythereis.

Cythereis.

Cythereis.

Cythereis.

Cytherella.

Cythereis.

Cythereis.

Cythereis.

Cythereis.

Cythereis cornuta {Rcem.)

Cythereis.

Cypridina.

Cypridina.

Williamson, On the Mud of the Levant, &c., from Mem. Manchest. Lit. Phil. Soc,

vol. viii, 1847, pp. 74 et seq. ; Index, pp. v, vi; figs. 75—80.

Cytherina echinulata = Cythereis ciliata {Reuss.)

— concentrica= Cythere punctatula {Roem.)

— umbonata =: Cythere.

— serrata = (!) Cytherella.

— Isevis = Cytherella ovata {Rcem.)
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CoRNUEL, Mem. Soc. Geol. France, sec. ser., tome iii, 1848, pp. 24:2 et seq. pi. iii

figs. 1—15.

Cytliere amygdaloides, var. lata.

— — var. punctatula.

— acuta = (?) Bairdia.

— — var. recta.

— auriculata, var. simplex = Cythereis.

— inversa.

— — var. imitans.



3S

LIST OF THE PRINCIPAL AUTHORS REFERRIID TO IN THE
ACCOMPANYING MEMOIR.

MiJLLER, 0. F. Entomostraca, seu Insecta testacea, quse in aquis Dauise et Norwegise reperit, descripsit et

iconibus illustravit Otho Fridericus Miiller. Lipsise et Havniae, 1785, 4to. Edit. 2, Francofurti

ad Moenam, 1792.

Latreille, p. a. Histoire naturelle des Crustaces et des Insectes, dependante de I'edition des (Euvres de

Buffon publiee par Sonnini de Manoncourt, torn, iii-vi, 8vo, 1802.

La Eegne Animal distribue aprfes sou organisation, par le Baron Cuvier; edit, nouvelle, 1827,

torn. 4""-

MuNSTER. Jahrbuch fiir Mineralogie, Geognosie, Geologie, und Petrefaktenkunde, von Leonbard und Bronn.

8vo, Heidelberg, 1830.

Edwards, H. Milne. Histoire naturelle des Crustaces, comprenant la physiologie, &c. (faisant suite de

BufFon), torn. iii. 8to, Paris, 1834-7.

Baird. Mag. Zool. Bot., vols, i and ii, 1837-8. Annals Nat. Hist., vols, i, xvii, and 2d ser. vol. i.

RcEMER. Jahrbuch f. Min. u.s.w., von Leonhard und Bronn, 1838.

Die Versteinerungen des Norddeutschen Kreidebirges. 4to. Hannover, 1840-2.

KoNiNCK, L. DE. Memoire sur les Crustaces fossiles de Belgique. 4to, Liege, 1841.

Description des Animaux fossils dans le terrain carbonifere de Belgique. 4to, Liege,

1842-4.

M'CoY. Synopsis of the Characters of the Carboniferous Limestone Fossils of Ireland. 4to, Dublin, 1844.

Reuss, Aug. Die Versteinerungen der Bohmische Kreideformation. 4to, Stuttgard, 1845-6.

CoRNUEL. Description des Entomostraces fossiles du Departement de la Haute-Marne. M^moires de la

Societe Geologique de France, ser. 2'"^ torn, i, part. 2'"''- 4to, Paris, 1846 ; and ibid. torn, iii, 1848.

BosauET. Description des Entomostraces fossiles de la Craie de Maestricht. Extrait du 4""^ tome des

Memoires de la Societe Royale des Sciences de Liege. 8vo, Liege, 1847-

Williamson, W. C. Memoir on some of the Microscopical Objects found in the Mud of the Levant and

other Deposits. Transactions of the Manchester Literary and Philosophical Society, vol. viii,

1847.
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TAB. I.

Fig. 1. Cythere Hilseana.

ffl X 50 Left valve, outside . . . Detritus.

^ X 50 Right valve, outside

c X 50 Right valve, inside . . , Gault.

c XlOO Right valve, hinge

c" X 50 Right valve, dorsal edge

c"'X 50 Right valve, ventral edge .

</ X 50 Left valve, inside

d' X 100 Left valve, hinge

e X 50 Right valve, outside

e X 1 00 Punctations (of fig. 1 e) .

/ X 50 Perfect carapace, anterior aspect

^ X 50 Perfect carapace, dorsal aspect, seen obliquely

Fig. 2. Cythere punctahda.

« X 50 Old, perfect, dorsal aspect

3 X 50 Old, left valve, outside

c X 50 Immature, right valve, outside

c? X 50 Immature, right valve, inside

cT X 50 Immature, right valve, dorsal edge

e X 50 Old, left valve, inside

e X 50 Old, left valve, dorsal edge

/ X 50 Young, right valve, outside

/' X 100 Young, central surface (of fig. 2/)

g XlOO Immature, central surface .

h X 100 Immature, central surface

i X 100 Old, central surface

j X 50 Worn, perfect, left valve upwards

>?: X 50 Immature, perfect, dorsal aspect

/ X 50 Old, perfect, ventral aspect

m X 50 Old, perfect, anterior aspect

^ X 50 Var. virginea, perfect carapace, placed

obliquely, right valve upwards

Charing.

Folkstone.

Detritus. Charing.

Greensand.

Gault.

Warminster.

Folkstone.

Detritus.

Greensand.

Gault.

Detritus.

Gault.

Leacon Hill.

Folkstone.

Charing.

Warminster.

Folkstone.

Charing.

Folkstone.

Chalk. Gravesend.
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TAB. II.

Fig. 3. Cythere umbonata.

« X 50

^ X 50
c X 50
d X
g X
e X 100

/ X 50

y X 50

^0

50

Perfect, dorsal aspect .

Perfect, ventral aspect

Young, perfect, ventral aspect

Perfect, posterior aspect

Perfect, placed obliquely, left valve upwards
Punctations (of fig. 3 e)

Right valve, outside

Left valve, inside

Detritus. Charing.

Fig. 4. Cythere Faba.

« X 50 Perfect, right valve upwards
^ X 50 Perfect, dorsal aspect

c X 50 Perfect, anterior aspect

Fig. 5. Cythere Bairdiana.

Right valve, inside

Right valve, dorsal edge
Right valve, anterior aspect

Fig. 6. Cythereis interrwpta.

Left valve, outside

Perfect, dorsal aspect .

Punctations

Var. a, left valve, outside

Var. a, perfect, ventral aspect

Var. j3, left valve, outside

Var. |3, right valve, inside

Var. /3, perfect, anterior aspect

Fig. 7. Cythereis Galtina.

Right valve, outside

Left valve, inside

Left valve, dorsal edge

Fig. 8. Cythereis macrophthalma

Left valve, outside

Left valve, inside

Left valve, dorsal edge

Right valve, outside

Right valve, inside

Right valve, dorsal edge

h"'Y, 50 Right valve^ anterior edge

a X 50
b X 50
c X 50

a X 50

e X 50
h xlOO
h X 50

/x 50
c X 50
d X 50

9 X 50

a X 50
b X 50
c X 50

a X 50
a X 50
ay. 50
b X 50

b'y 50

b"X 50

Detritus. Charing.

Greensand. Farringdon.

Detritus. Charing.

Gault. Leacon HiE.

Folkstone.

Gault. Folkstone.

Chalk. Norwich.
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TAB. III.

Fig 9. Cytliereis triplicata.

« X 50 Left valve, outside

<5 X 50 Right valve, outside .

c X 50 Right valve, inside

c X 50 Right valve, dorsal edge

</ X 50 Left valve, inside

^' X 50 Left valve, dorsal edge

e X 50 Perfect, dorsal aspect

/ X 50 Perfect, ventral aspect

y X 50 Perfect, anterior aspect

h X 100 Punctations

Fig. 10. Cytliereis quadrilatera

a X 50 Adult, left valve, outside

b X 50 Adult, right valve, outside

c X 50 Adult, right valve, inside

c X 50 Adult, right valve, dorsal edge

G? X 50 Adult, left valve, inside

d' X 50 Adult, left valve, dorsal edge

e X 50 Adult, perfect, dorsal aspect

/ X 50 Adult, perfect, ventral aspect

Detritus. Charing.

J5

Gault.

Gault.

Folkstone.

Leacon Hill.

Folkstone.
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TAB. IV.

y X 50

h X 50

^ X 50

I X 50

J X
.;'x

50

50

« X 50

^ X 50

c X 50

^ X 50

e X 50

/ X 50

y X 50

/ X 50

/i X 50

// X 50

Fig. 10. Cytitereis quadrilatera, continued.

Adult, perfect, anterior aspect . . Gault.

Immature, left valve, outside

Immature, left valve, outside

Immature, perfect, dorsal aspect .

Young, right valve, outside

Young, perfect, dorsal aspect . . Detritus.

Fig. 1 1 . Cythereis ciliata.

Adult, left valve, outside

Adult, perfect, placed obliquely, left valve

upwards

Adult, perfect, dorsal aspect

Adult, perfect, ventral aspect

Adult, perfect, anterior aspect

Immature, left valve, outside

Young, left valve, outside .

Young, perfect, dorsal aspect

Young, left valve, outside .

Young, perfect, dorsal aspect

Detritus.

Gault.

Folkstone.

Charing.

Charing.

Folkstone.

Detritus. Charing.
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TAB. V.

a X 50
h X 50
c X 50

a X 50
h X 50
c X 50
d X 50
e X 50

«! X 50
h X 50
c X 50
d X 50

a X 30
i X 30
c X 30
d X 30
e X 30

fx 30

fx 30

fx 30

f"X 30

a X 30
h X 30
c X 30
d X 30
e X 30

f X 30

.9 X 30
h X 30

Fig. 12. Cythereis Lonsdaleiana.

Left valve, outside . . . Chalk. Norwich.

Right valve, outside . . „ „

Right valve, dorsal edge . . . „ „

Fig. 13. Cytliereis cornuta.

Adult, right valve, outside . . Detritus. Charing.

Young, left valve, outside

Young, perfect, dorsal aspect

Young, perfect, ventral aspect

Young, perfect, anterior aspect

Fig. 14. Cythereis alata.

Right valve, outside . . . Chalk. Norwich.

Perfect, dorsal aspect

Perfect, ventral aspect

Perfect, anterior aspect

Fig. 15. Bairdia subdeltoidea.

Perfect, dorsal aspect . . Detritus. ChariVig.

Perfect, anterior aspect

Left valve, outside . . . Chalk. Gravesend.

Right valve, outside

Left valve, inside

Right valve, inside

Right valve, dorsal edge

Right valve, anterior edge .

Right valve, posterior edge

Fig. 16. Bairdia Siliqua.

Perfect, dorsal aspect . . . Detritus. Charing.

Perfect, anterior aspect . . . „ „

Right valve, outside . . . Chalk. Gravesend.

Right valve, inside . . . „ „
Var. a, perfect, anterior aspect . . Detritus. Charing.

Var. a, perfect, obliquely placed, left valve

upwards . . . . „ „
Var. a, perfect, dorsal aspect . . „ „

Var. jS, perfect, right valve upwards . „ „
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TAB. VI.

Fig. 17. Bairdia Harrisiana.

a X 50
b X 50
c X 50
d X 50
e X 50

/x 50

a X 50
3 X 50
c X 50

^ X 50
e X 50

Perfect, dorsal aspect

Perfect, anterior aspect

Perfect, left valve upwards
Right valve, outside

Right valve, inside

Left valve, inside

Detritus. Charing.

Chalk.

e X 50

/ X 50

/ XlOO

Fig. 18. Bairdia angmta.

Perfect, dorsal aspect . . . Gault.

Perfect, anterior aspect . . „
Perfect, placed obliquely, right valve upwards Detritus.

Perfect, left valve upwards . . . Gault.

Right valve, inside . . . „
Right valve, ventral edge . . . „
Left valve, inside . . . „
Left valve, hinge-margin (of fig. 18/) . „

Fig. 19. Bairdia triquetra.

a X 50 Left valve, outside

3 X 50 Left valve, dorsal edge
c X 50 Left valve, anterior aspect

Fig. 20. Bairdia Silicula.

a X 50 Left valve, inside

^ X 50 Left valve, dorsal edge
c X 50 Left valve, anterior aspect .

Fig. 2 1 . Cytlierella (?) appendiculata.

« X 50 Right (?) valve, outside

3 X 50 Perfect, dorsal aspect

Chalk.

Gault.

Fig. 22. Cytherella (?) Mantelliana.

a X 50 Perfect, left valve upwards . . Detritus.

5 X 50 Perfect, dorsal aspect . . . „
c X 50 Perfect, anterior aspect . . „

Fig. 23. Cytherella (?) Bosquetiana.

« X 50 Perfect, right valve upwards . . Detritus.

^ X 50 Perfect, dorsal aspect . . „
c X 50 Left valve, anterior aspect . • »

Charlton.

Folkstone.

Charing.

Folkstone.

Gravesend.

Detritus. Charing.

Folkstone.

Charing.

Charing.
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TAB. VII.

« X 50

^ X 50

c X 50

^ X 50

d' X 50

e X 50

/ X 50

y X 50

y^ X 50

i X 50

a X
h X
c X
d X
e X

a X
^ X
c X
^ X
e X
/ X
9 X
h X
« X

50

50

50

50

50

50

50

50

50

50

50

50

50

50

Fig. 24. Cytherella ovata.

Adult, left valve, outside . . Chalk.

Adult, right valve, outside .

Adult, right valve, inside

Adult, left valve, inside

Adult, left valve, dorsal edge

Adult, perfect, dorsal aspect

Adult, perfect, anterior aspect, seen obliquely

Adult, perfect, transverse section

Var., right valve, outside . . . Detritus.

Young, right valve, outside . . Chalk.

Fig. 25. Cytherella truncata.

Adult, perfect, dorsal aspect .

Adult, perfect, anterior aspect . , „

Adult, perfect, left valve upwards . . „

Adult, cast of interior of carapace . Gault.

Young, perfect, right valve upwards . .Detritus.

Fig. 26. Cytherella Williamsoniana.

Adult, perfect, dorsal aspect . . Gault.

Immature, perfect, dorsal aspect

Adult, perfect, ventral aspect

Adult, perfect, anterior aspect

Immature, left valve, outside

Adult, right valve, outside . . . Chalk.

Adult, right valve, inside . . Gault.

Young, right valve, outside . . . „

Var. granulosa, right valve, outside . Chalk.

Charing.

Detritus. Charing.

Leacon Hill.

Charing.

Folkstone.

Detritus. Charing.

Gravesend.

Folkstone.

Norwich.
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i:n^teoduction.

The fossils described in the following pages belong, for the most part, to a series

of deposits overlying the North of England Coal-measures, and passing under the

Midland Saliferous marls, and sandstones. These three groups of deposits represent

distinct consecutive geological systems ; the lowest or most ancient one representing

the Carboniferous ; the highest or most recent one, the Triassic ; and the intermediate

one, the Permian. The rocks of the Permian system were deposited during the latest

division of the Protozoic or Primary organic period ; and those of the Triassic, in the

earliest division of the Deuterozoic or Secondary period. The separation between

these two great periods is based on the prevailing idea, that Organic Nature underwent

a most marked change at the time the Permian rocks were being deposited : this may,

or may not have been the case ; at any rate, the prevalence of the idea invests the fossil

remains of the rocks in question with the utmost importance in philosophical geology.

Although a few earlier brief notices appeared descriptive of the deposits

immediately connected with the province of this Monograph, it was not until the

Rev. Professor Sedgwick published his admirable Memoir ' On the Geological relations

and Internal Structure of the Magnesian Limestone/ that they became properly

appreciated. The edifice so ably reared for England, by one of the illustrious founders

of Modern Geology, has of late had its parallel erected for a far distant region, by

another, whose name is as inseparably connected with the early history of this

ennobling science.

Investigating the Geology of Russia, Sir Roderick I. Murchison, with his colleagues

M. de Verneuil, and Count Keyserling, discovered in Perm, and the adjoining countries

on the Western or European flanks of the Ural Mountains, an extensive group of rocks,

consisting of Limestones, Gypseous and Saliferous marls, and repeated alternations of

Cupreous grits, containing numerous fossils intermediate in character between those

respectively belonging to the Carboniferous, and the Triassic system. At the com-

pletion of their investigations. Sir R. Murchison became fully convinced, that the rocks

in question were the exact equivalents of the Todte-liegende, Mergerl-schiefer, ar 1

Zechsteins of Germany ; and of the Lower New Red Sandstone, Marl-slate, and

Magnesian Limestones of England,—our home deposits having been previously demon-

strated to be of the same geological age as those just named occurring in Germany.

The extensive development of these deposits in the Government of Perm, where they

occupy an area twice the size of France,—their containing a far more copious and

1



X PERMIAN POSSILS.

varied suite of fossils than was known to occur in the contemporaneous rocks of England,

or Germany,—their having no proper distinctive general title, except such as were

obviously inappropriate,—and in consideration of the general reception and fitness of

geographical names for co-ordinate groups, as exemplified by those previously in use,

—Sir R. Murchison was induced to apply to these deposits the term Permian, which,

it will be perceived, is derived from the name of the country in which they are most

extensively developed.

The Permian system, as developed in the North of England, is divisible into six

distinct members, having the following order of superposition.

a. Crystalline, earthy, compact, and oolitic limestones.

b. Brecciated, and pseudo-brecciated limestones.

c. Fossiliferous limestone.

d. Compact limestone.

€. Marl-slate.

/. Various coloured sandstones.

By traversing certain districts in the County of Durham, the above order of

position will be observed Thus, passing from the edge of the limestone near

Bolden direct to the coast, we meet with, at the base of the CliflF on the west

side of Down Hill, a bed of freestone,—the lowest member of the series (/) ; next

the overlying Marl-slate {e), on which repose several beds of brown-coloured lime-

stone {d), the lowest of which are flaggy, and the highest gritty and imperfectly

concretionary. Following the direction of the dip of these deposits, that is. towards

the coast, we first meet with beds of light-coloured limestone (c), containing numerous

organic remains, as at Hylton-North-Farm, and Southwick-Lane-House : this is

succeeded in the ascending order, as in the West Cluarry at Southwick, by a variety

of beds generally of a brecciated and pseudo-brecciated character {b) ; and these in

their turn become overlaid by vast beds of crystalline and other limestones {a),

extensively worked in the Fulwell Quarries, and continued down to Roker Cliff's on

the coast, where they are lost in the German Ocean. It often happens that this order

of superposition is obscured by some of the beds becoming modified in character, or

some of the members being absent. The inferior limestone {d) is, in some places,

compact, and of a uniform dark gray colour (Midderidge) ; in other places it is deep

brown, imperfectly concretionary, thin bedded, and sometimes cellular (Harton, &c.)

;

and in a few others mottled, and ribboned with various shades of brown and gray

(Pallion) : it also varies in chemical composition, consisting in general simply of

carbonate of lime, to which is added, in a few localities, (Ferry-Hill, Johnston,) a

considerable portion of carbonate of magnesia. The highest member of the series

{a) is another deposit, varying even more decidedly in its characters : a bed at one place

may be crystalline, compact, and ash-coloured ; and at a few yards distance, earthy.
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yellow, and more or less charged with coralloidal, botryoidal, and other crystalline

forms (Building Hill) : in one district, this deposit splits into flexible laminse, as thin

as paper (Marsden) ; in another it is dull, fine grained, compact, and thick bedded ;

and at a few paces off, it is glimmering and completely crystallised : this member also

varies in chemical composition ; inasmuch as the crystalline portions are entirely

composed of carbonate of lime ; while the earthy, which form the principal mass of the

deposit, are essentially magnesio-calcareous in their composition.

As regards those cases in which one or more members of the system are wanting

a reference may be advantageously made to the section at Tynemouth Cliff, which

exhibits the following* deposits in the order represented :

Pseudo-brecciated limestone.

True brecciated do.^

Beds of Freestone.^

Now I am led to conclude, that in this section, three members of the series are

absent ;—namely, the Marl-slate {e), the Compact limestone (d), and the Fossiliferous

limestone (c). My reasons for this conclusion are; 1st, the true brecciated bed

contains fragments of brown-coloured limestone, identical with that which occurs at

Down Hill, and other places along the Permian escarpment, north and south of this

locality; 2d, it contains fragments of the fossiliferous limestone ;^ and 3d, the Marl-slate

is entirely absent. The breccia was clearly not formed until after the deposition and

complete consolidation of those members the debris of which it contains. A parallel case

appears to obtain at Claxheugh, where the brecciated or pseudo-brecciated limestone

(b) is seen overlying the sandstone (/). In several places, the Marl-slate only is

absent ; as in the Cliff on the south side of Cullercoats Bay ; though at a few yards to

the north, between tide marks, near the line of the 90 Fathom Dyke, the Marl-slate

(here coloured black, with carbonaceous matter, as in the adjacent quarry at Whitley)

is distinctly seen intercalated between the sandstone, and the flaggy beds of brown

limestone.

The order of superposition of the Permian beds is instructively displayed in several

1 This bed encloses large boulders of limestone (some of -whicli are two feet in diameter) in the centre of

the cliff; but at tbe north end it completely loses its brecciated cliaracter, and becomes quite arenaceous

and compact.

2 This bed is a true conglomerate, enclosing some rather large angular boulders of purple-coloured

freestone.

3 I only succeeded in finding two or three specimens of fossiliferous limestone in the breccia at

Tynemouth Cliff; and these yielded me the following fossils :

—

Fenestella retiformis, Synocladia virgulaeea,

Acanthocladia anceps, Cyathocrinus ramosus, Productus horridus, Strophalosia Goldfussi, S. excavata,

S. Morrisiana, Streptorhynchus pelargonatus, Camarophoria Schlotheimi, S. glohidina, Trigonotreta cristata,

T. undulata, Cleiothyris pectinifera, Epithyris elongata, E. sufflata, Pecten pusilhis, Monotis speluncaria,

Bakevellia ceratophaga, Pleurophorus costatus, and Pleurotomaria antrina.
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places between the Wear and the Tees.^ The railway cutting at Thrislington Gap

exhibits, in the ascending scale, the Sandstone, Marl-slate, and Compact limestone.

These members are exposed in the same relative position at several places north and

south of this locality ; and, by following them in the direction of their dip, they are

seen to pass beneath the other members of the series. The shaft sunk near the quarry

at Humbleton Hill for supplying the New Water-works of Sunderland, shows that this

Hill rests on a gritty limestone, with imperfect concretions, identical with that reposing

on the flaggy beds of brown limestone at Down Hill : this gritty limestone has its

uppermost beds exposed in the adjoining Lime-kiln Hole ; and these beds, which

contain a few fossils, such as Pleurophorus costatus, Leda Vinti, &c., are there seen to

be surmounted by a thick magnesio-calcareous bed, which has been quarried for a

number of years, and is clearly identical with the fossiliferous limestone (c) already

noticed, as occurring at Hylton-North-Farm. By passing over the intervening valley

to Tunstall Hill, the fossiliferous limestone is again met witli ; but, in following the

axis of this hill, it is soon observed to be overlaid by a non-fossiliferous calcareous

rock, which either passes, or becomes changed, into the brecciated or pseudo-

brecciated deposit exposed at the foot of Tunstall Hope : this is continued down to the

coast, where it forms the bold and singular Cliffs extending from the Gorge near

Ryhope, south to beyond Seaham harbour. Half a mile north of Ryhope Gorge, at'

the south end of the Crags, the breccia is seen to rise from beneath the highest member

of the series,—the crystalline limestone (a), which is traced northward to Sunderland,

where it forms the entire mass of those varied and singular beds constituting the low

rounded eminence well known by the name of Building Hill. Numerous excavations in

Bishopwearmouth have convinced me, that the crystalline limestone passes downwards

into the brecciated rocks exposed in the Cliffs of the river Wear above the bridge, and at

Galley's Gill, precisely as at the Southwick quarries and the south end of the Crags. I only

know of one place on the coast, south of the Wear, where any other member of the series

appears to be exposed, which is at the north end of Black Hall Rocks ; and here occurs a

breccia containing fossils the same as those characteristic of the fossiliferous limestone

of Humbleton Hill and Hylton-North-Farm, and passing under the highest member of

the series (a), which forms the remainder of these " Rocks" to their southern termination.

The beds at the south end of Black Hall Rocks have very much the aspect of the

dull compact thick-bedded limestone occurring in several places on the coast between

the Tyne and the Wear ; and they contain its characteristic fossils, namely Schizodus

ScJdotheimi, Mytilus septifer, &'c. At Hartlepool, the southernmost coast point of the

Permian limestone, the Cliffs consist principally of the oolitic variety of the highest

member—a variety which also occurs between tide marks, opposite Sunderland, and

near Roker Baths north of the Wear, associated with botryoidal, and other crystalline

1 Permian fossiliferous limestones also occur in a few places a little south of the Tees ; but I have not

had an opportunity of examining them properly.
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forms of limestone,—in both of which places it has yielded me specimens of the above-

named shells. Probably the brecciated beds at the north end of Black Hall Rocks, like

those at Tynemouth Cliff, are partly formed of the debris of the fossiliferous limestone,

true beds of which are seen, at little more than a mile distance, in Castle-Eden-Dene.

The conditions under which the Permian Rocks of the North of England have

been formed, are worthy of investigation. The lowest member of the series, the

freestone (/), like arenaceous deposits in general, appears to have been accumulated

in shallow water : this view is to a certain extent proved by the presence of land

plants in some of its beds, as at Westoe; and by the surface of other beds being in

some places (Thrislington Gap) crowded with strong ripple marks. In some localities,

as at Tynemouth, it appears to have been accumulated in a violently agitated sea,

—

perhaps on a coast margin,—some of its beds containing large angular fragments

of a purple-coloured sandstone, and having quite the character of a conglomerate.

The Marl-slate (e) is apparently another shallow water or littoral deposit ; as it

contains, in addition to A/^a, the remains of Ferns {Neuropteris Huftoniana) at Thickley,

and Thrislington Gap. The fishes, with which it is everywhere loaded, also attest

its littoral origin ; as the genera which characterise it, namely, Palceonisciis, Fi/f/opterus,

Coelacanthus, and Platysomus, from their abundance in certain Coal-measure deposits, those

of Yorkshire in particular, may be safely concluded to have lived at no great distance

from the shore. The presence in the Thuringian equivalent of the English Marl-slate

of Lingula Crechieri, Discina sjiehmcaria, Prodiictus horridus, Camarophoria SchlotheimL

Pleurophorus costatus, BaJcevellia antiqua, Fenestella retiformis, and probably some other

species, if they icere generally numerous, might be considered as strongly opposing this

conclusion. The next member of the system,—Compact limestone {d), concluding from

its mineralogical and chemical characters, and from the fragile nature of many of its

organic remains (Acanthocladias, Strophalosias, &c., Whitley), appears to be a pelagic

deposit. The same conclusion may be safely advanced with respect to the overlying

member, the Fossiliferous limestone (c) ; for it is impossible to conceive, that such

delicate organisms, as the numerous Cihobrachiate Corals, and spiney Palliobranchs

imbedded in it, could have existed any where except in deep water. In nearly all the

localities where, this limestone is seen, it has a very irregular structure, and scarcely

offers any appearance of stratification : it is clearly a chemical deposit ; and from the

circumstances noticed, I am strongly disposed to regard it as having been formed, or

rather precipitated, in a very rapid manner. The brecciated member il)) has evidently

been deposited under unusual circumstances : it nowhere contains fragments of any

other than Permian limestone ; but the size of these fragments, measuring, in some

localities, two feet in diameter (Tynemouth Cliff), and weighing, in others, several tons

(Ryhope)j indicates, however contiguous the parent bed froju which they were torn

may have been, that they were heaped together by povvcvful cataclysmal agencies.

The next and last member of the series, the Crystalline member {a), possesses, in its

often finely laminated character, that is, when observed in its normal or unaltered
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condition, internal evidence of having- been deposited in a sea little affected by-

disturbing influences. It also appears to have been formed in shallow water ; since

the surface of some of its beds, between tide water marks, opposite Sunderland,^ is

as distinctly rippled as the alluvial sand accumulated in the immediate vicinity. The

entire absence of Corals, and Palliobranchiate shells in these beds, may perhaps be

adduced as another argument in favour of the view which has been advanced: besides,

such shells as Mytilus septifer, Schizodus Scldotlieimi, &c., which they exclusively

contain, might be instanced as another accordant evidence.

The internal structure of tbe last-noticed member, constitutes a most important subject in lithological

Geology. It may be safely stated, that few rocks in the entire series of stratified formations present such

singular and varied aspects as are often displayed by the uppermost member of the Permian System in the

County of Durham. Some of its beds are as different from what they were originally, as the most decided

metamorphic rocks. This member, it has already been stated, consists of crystalline, earthy, compact, and

oolitic limestones ; but it will be more convenient for present purposes to say, that it consists of crystalline,

and non-crystalline limestones. The former are largely developed at Building Hill, and several other places ;

the latter, at Hartlepool, and some other localities on the coast of Durham. The crystalline kinds consist

chiefly of carbonate of lime ; but the non-crystalline (oolitic), contain a large portion, as much as

44 per cent. (Johnston), of carbonate qf magnesia in addition. Various hypotheses have been proposed to

account for the presence of so large a quantity of carbonate of magnesia in the non-crystalline limestones :

it is the general opinion, however (and I am quite in favour of the same view), that this substance is an

original constituent of the rock, or, in other terms, that it was deposited at the same time as the carbonate

of lime with whicb it Is associated.^ But the most singular circumstance connected with this member is,

that the same bed is often crystalline and essentially calcareous in one part, and non-crystalline and mag-

nesio-calcareous in another not a yard apart : nay, hand specimens display precisely the same molecular and

chemical differences. In some localities, the crystalline limestones assume the most singular appearances,

consisting of enormous branching radiating coral-like masses, or of globular, hemispherical, discoidal con-

cretions, the latter varying from the size of a marble to that of the largest cannon-ball. The cause of these

singular structures has ever been, and will probably long remain, a perplexing problem. None of the

hypotheses hitherto advanced to account for them, appear to me to be satisfactory : this is considered a

sufficient reason for my attempting to emulate previous writers in speculating on their origin.

Like most sedimentary rocks, the Protozoic especially, many of the beds of the Permian system, in ad-

dition to their natural partings, or those displayed on their lines of deposition or stratification, are very

much and continuously intersected or divided by cleavage splits, varying extremely in their distance from

each other. Now in brief terms, although the connexion is completely obscured in some places, I have

generally found, that wherever the coralloidal, or globulo-concretionary structures are most distinctly

developed, it is in the immediate vicinity of either the cleavage splits, or the deposition partings. A few years

since, at Building Hill, near Sunderland, the quarrymen exposed several beds, which were completely divided

into great irregular rhomboidal blocks, the form of which has resulted from the cleavage splits passing con-

tinuously and somewhat obliquely through the beds. In this particular instance, there were displayed the

most singular and beautiful coralloidal forms I have ever seen. When one of these rhomboidal blocks was

broken, it disclosed a number of dark brown radiately-branching coralloidal bodies striking off towards the

' This locality, which was immediately opposite the old battery, is now occupied by the new docks.

2 Dr. Eichardson is inclined to ascribe the formation of the constituents of the magnesian limestone

" to the influx of waters holding chloride of magnesium in solution, which, meeting with calcareous matter

held in solution by an excess of carbonic acid, robbed it of that excess, and the two carbonates of Ume and

magnesia fell together. (Vide Report Brit. Association, 1842, part ii, p. 37.)
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centre (repeatedly pullulating similar bodies in their progress from all its sides), where they were the most

numerously developed, regardless of the latter answering to the plane of a cleavage split, or of a deposition

parting: the interspaces between the branches of the coralloidal bodies were filled with a yellow ochreous

magnesio-calcareous powder; while the branches themselves were radiately crystallised, and essentially

composed of carbonate of lime. Since the period referred to, I have seen similar phenomena in other

places
J

as in the railway cutting between Sunderland and Ryhope, where the beds are distinctly divided

by cleavage splits, from the walls of which, and also from those of the deposition partings, innumerable

crystalline bodies, resembling the Music Pipe Coral, branch off in the most striking manner, giving the

beds the appearance as if they were formed of vast petrified coral reefs. At Fulwell and Southwick quai-ries,

where the beds have not been so decidedly acted on by cleavage forces, I have seen enormous stalactiticoid

and maramillated masses shooting off, both upwards and downwards, base to base, from the plane of

horizontal deposition partings,—the law of gravity having been altogether disregarded by the mysterious

agent of their production. It required no effort of the mind to perceive, that the coralloidal and mammillated

forms had been produced by one and the same agent, and that this agent had thus operated since the depo-

sition and consolidation of the rock, nay, even subsequently to the completion of the cleavage structure.

Other inferences, as the following, spontaneously flow from a right interpretation of the phenomena observed :

1st, the entire rock was originally magnesio-calcareous in its composition ; 2d, the ochreous portions have

not undergone any chemical or molecular change ; 3d, the rock became divested of the magnesia when

it assumed the crystalline form; -Ith, the crystalline portions have undergone a complete chemical and

molecular change.

But it may be asked—^how, or in what manner, has this change—this metamorphism been produced?

This is a question which I can only answer hypothetically. Apparently several circumstances have con-

tributed to the change; namely, the chemical composition of the rock, cleavage splits, and deposition

partings ; for it is impossible to ward off the idea, that they are in some way or other connected with the

coralloidal structures. The cleavage splits naturally direct our attention to their producing agent ; but an

important point requires to be settled before it can be made available in the present inquiry ;—thus, is

cleavage a mechanically or a physically induced structure 1 If the formei", I should not be in the least

disposed to invoke its aid ; but if the latter, a powerful agent seems to be at our command. The cleavage

agent, for the reason above stated, however, does not avail us in working out the problem under con-

sideration. As a last resort,—no answer appears so satisfactory as the one suggested by the hypothesis, that

some volatilising agent, in passing or circulating through the cleavage splits and deposition partings, has

acted here and there on the original constituents of the rock, expelling the magnesia in such places, and

crystallising the residual carbonate of lime ; while the former constituent would remain associated with the

calcareous base wherever the rock was not acted on. I am certainly more inclined to adopt this \'iew than

the one which maintains the change to have been produced by simple chemical segregation when the rock

was in a soft state, as proposed by Professor Sedgwick ; or that which contends for the partial permeation

of the beds at any indeBnite time after their formation, either by vapours of some form of magnesia evolved

from subjacent igneous sources,'^ or by a magnesian solution effused from overlying oceanic reservoirs, as

proposed by some other writers.

It may be objected, that this hypothesis does not explain the origin of the globulo-concretionary masses,

which are often seen where the coralloidal structures are not developed. If these masses were decidedly

isolated (iq some cases the connexion between them is very slight), and in the heart of a pulverulent bed,

without any connexion with the deposition partings, or cleavage splits, I admit that there would be some

reason for withholding assent to it ; but, as neither one, nor the other of these conditions prevails, this

objection readily falls to the ground, whether it be based on what is displayed in the bed of " cannon-balls"

1 The Sunderland Magnesian limestone has often been termed Dolomite ; but until it is certain, that the

magnesia of this deposit has originated in the same way as that of the true Dolomites of the Tyrol, it seems

premature to make such a use of this mineralogical terra. Respecting the origin of the magnesia contained
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at Eoker Cliff, or ia tlie rock of "marbles" at Building Hill. In those beds wliicli are almost entirely-

composed of crystalline carbonate of lime, as in tin; iiathing Cove at Byers's Quarrj'', and several otlier

localities, it may be supposed, that the volatilising agent has acted on the entire mass of the roclc.

I have been led into the foregoing observations, not so much from a desire to describe certain phenomena,

as to give them a Palseontological bearing, which, to a certain extent, they appear to possess ; because,

from the published observations of Freiesleben' and Geinitz, it is suspected, that rocks displaying precisely

the same cliaracters, having the same relative position, and containing the same fossils, are developed in

several localities in the Permian region of Thuringia. Do the rocks alluded to contain the fossils Schizodv.s

Schlothevni, Mytilus septifer, &c., to the exclusion of Palliobranchiate shells, and corals, as their equivalents

in Durham ?

The Permian members of the North of England do not complete the series ;2 as in

the South of Yorkshire, Lancashire, Derbyshire, and Nottinghamshire, other rocks,

occasionally consisting of variously coloured marls, with and without gypsum, exist,

which are supposed to be more recent than the former, and which become obscured

by seemingly being intermixed with, or apparently passing into, the Sandstones, and

Saliferous marls of the overlying Triassic system. As much obscurity hangs over the

Permian rocks of the Midland districts, it will be the safest plan to make no other than

a mere incidental mention of them ; and the same may be advantageously adopted with

regard to the Derbyshire Magnesian Limestone cowiiimm^ Productus horridus, the Bristol

Magnesian Conglomerate, and the so-called Permian rocks in South Wales, and some

other deposits, supposed to be of the same age, in the neighbourhood of Dungannon

and Belfast, Ireland. Certain members of the Permian system undoubtedly occur in

Cumberland.^

in the Tyrolian Dolomites, the reader is referred to the hypothesis of Von Buch, and to some others lately

proposed by liaidinger. Professor Pavre, and Von Morlot, translations of which are given in the ' New

Edinburgh Philosophical Journar for January and July, 1849.

1 Geognostischcr Beitrag zur Kenntniss des Kupfer-schiefergebirges, vol. iv.

2 I am inclined to think, that the remains of a higher member of the Permian system occur in the

County of Durham ; as during the excavation of the Newcastle and Sunderland railway, at a place between

Fulwell toll-gate, and Monkwearmouth, the workmen exposed several large natural galleries passing through

beds of marly limestone belonging to member a, and filled with a very fine pijDC clay of various colours, as

red, blue, yellow, and green. It occurs to me, that Professor Phillips (? Philosophical Magazine, 1828) has

described something of the kind in the limestone quarries at Brotherton. I was prevented making any

proper observations on these galleries in consequence of the workmen sodding the sides of the excavation

shortly after it was made.

3 The account herein given of the Permian members of the North of England has been derived from my

own observations made some years since, assisted by Professor Sedgwick's Memoir, and another valuable

paper, entitled ' Notes on the New Red Sandstone of the County of Durham below the Magnesian Limestone,'

by Mr. William Hutton, and inserted mj the ' Transactions of the Natural History Society of Northumberland,

Durbam, and Newcastle-on-Tyne,' vol. i, pp. 66-74. In some respects I differ from Professor Sedgwick,

particularly as regards the origin of the crystalline structures, and the relative position of some of the beds
;

for example, those between Marsden and North Point on the coast of Durham, and the Fish bed in Palliori

Quarry. My removal to Galway has prevented the latter point being further examined into, which was always

my intention previously to finishing the present work : I cannot, therefore, maintain my views so strongly

as could be desired : perhaps, were I going over the ground again, I might be led to modify them to a

certain extent.
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Our attention may, in the next place, be directed to the Permian rocks on the

Continent of Europe. In Thuringia, these rocks hold exactly the same relative

position as they do in the North of England : wherever the Carboniferous, or Triassic

rocks are associated with the Permian deposits, these are seen overlying the former,

and underlying the latter : the agreement is still further borne out in a more detailed

point of view, as shown by the following comparative table of the constituent members

of both the English and Thuringian Permians.

Members of the Thuringian Permians.

Stinkstein.

Kauchwacke.^

Dolomit.2

Zechstein.

Mergerl-scbiefer.*

Todte-liegende.*

Members of the North of England Permians.

Crystalline, and Non-crystalline Limestone.

Brecciated, and Pseudo-brecciated ditto.

Fossiliferous ditto.

Compact ditto.

Marl Slate.

Inferior Sandstone.

The upper members of the Thuringian Permian rocks appear to assume the

character of the English Midland Permians ; and, like the latter, they often become

obscurely blended with the overlying strata of the Triassic system. In other parts of

Germany, as Saxony and Silesia, some, or all, of the same members are found ; and

they are met with still further to the east, particularly on the confines of European

Russia, where they become somewhat modified- Count Keyserling having discovered

true Permian rocks in Petschora-land, bordering the icy sea, it is extremely probable,

as surmised by De Koninck, from an examination of their fossils, that M. Robert met

with the same deposits in the still higher region of Spitzbergen.

The localities noticed afford indisputable evidence, that the Permian Ocean

occupied an immense area, extending from Ireland to the Ural mountains, and

probably to Spitzbergen, with its northern boundary line defined by the Carboniferous,

Devonian, Silurian, and Igneous regions of Scotland, Scandinavia, and Northern

1 I saw none of the beds of Rauchwacke and Stinkstein myself when in Thuringia ; but from the

description which Freiesleben gives of thern, as abridged by M. d'Aubuisson de Voisins, (vide 'Traits de

Geognosie,' tome i,) I have little or no doubt of their being the exact equivalents of the English brecciated,

and pseudo-brecciated limestones, and of the crystalline (coralloidal, globulo-concretionary), earthy, compact,

and oolitic limestones abounding in the county of Durham.

2 This member has been variously named by German geologists. It is often called Upper Zechstein,

Zechstein-dolomit. The bed which I saw of it at Schlossberge von Konitz, agrees most remarkably in

colour, niineral and chemical characters, structure, and organic contents, with the one occurring at Hum-

bleton and TunstaU Hills. Near Konitz, it reposes on beds (Zechstein), agreeing with the compact grey

limestone at Thickley, Ferry-Hill, and other places.

3 The principal difference between the Mergerl-schiefer and our Marl Slate is, that the former abounds in

some places with argentiferous and other copper ores, in which case it is called Kupfer-schiefer.

* The Todte-hegende varies, like its English equivalent, in colours ; when light coloured, it is called

Weissliegende ; when red, rothe-todte-liegende.

2
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Russia, and its southern boundaries, apparently stretching far into the south of

Europe. It is unsafe to speculate further on the extent of area overspread by the

Ocean during the Permian period. Rocks said to contain Permian Fossils have been

discovered in various parts of Asia ; and others, supposed to agree in their organic

contents with the English deposits^ have been found in Nova Scotia. It would thus

appear, that the Permian Ocean has been of vast extent,—encompassing a great

portion of the Northern hemisphere.

As the Permian system immediately succeeded the Carboniferous, and was

directly followed by the Triassic, it is reasonable to conclude, that the assemblage of

organic remains characteristic of the first, in addition to its containing several new

forms, embraced many which are identical with, or allied to, such as belong either to

one or the other of the two latter systems. As regards their Flora, a comparison

cannot be well entered into, in consequence of the comparative paucity of vegetable

remains in at least one of the systems. The known plants of the Permian rocks

consist of AlgcB, Lepidodendrdns, Calamites, Sigillarias, Ferns, and some doubtfully

allied forms, termed Nceggerathia. The Algce of the Carboniferous rocks are not

sufficiently known to be compared with the numerous Caulerpa-like Fossils which are

met with in the Mergerl-schiefer, and its English equivalent: the genus Chondrus

apparently characterises both the lowest and the highest member,

—

Chondrus Binneyi

having been found in the former, and C. virgatus, Miinster, also a Kupfer-schiefer

plant, in the upper-Zechstein of Altenburg. The existence of Lepidodendron—

a

common carboniferous group—has undoubtedly been continued into the Permian

period : a well-marked species occurs in the bituminous Mergerl-schiefer of Ruppers-

dorf, in Silesia : Brongniart notices two species as occurring in Russia ; and a specimen

of the genus has also been found in the subordinate sandstone at Westoe, in Durham.

Calamites are somewhat common ; three species having been found in the Todte-

liegende, near Oschatz ; one, in the corresponding rock at Westoe ;^ and four more in

Russia. Ferns are more numerous : Professor Naumann has discovered several

species near Oschatz ; Major Gutbier, and others, have noticed many more found in

Saxony. Fischer de Waldheim, Morris, and Brongniart, have made out nineteen

species occurring in Perm : beautiful specimens of several others occur in Silesia

;

and a single one {Neuropteris Hutioniania) characterises the Marl slate of Durham

:

but, on the whole, only a generic relation can be established between them and the

numerous Ferns which vegetated during the Carboniferous epoch,

—

Neuropteris tenuifolia

found in the mines of Santagulova being the only one as yet identified with a Coal-

measure species.^ Psaronius, and some other genera of the sub-class Filicales, found

1 Professor Sedgwick notices " traces of calamites" occurring in the lower New Red Sandstone of Cum-

berland. (Vide Proceedings Geol. Soc, vol. i, p. 344.)

2 Carboniferous species of plants have been found in the (?) Triassic beds of Savoy. (Vide postea, p. xvi.)
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in the doubtfully periodised Freestones of Chemnitz, may simply be noticed in the

present place. The asserted existence of Sigillaria in the subordinate sandstone beds

of Westoe is of the same value as the supposed occurrence of this genus in the

Permian deposits of Russia (vide Brongniart, in ' Geol. Rus.,' vol. ii, p. 11). Of

Conifers, it is uncertain whether any have yet been found, the Permian age of which

is settled ; but from the abundance of coniferous wood in the Carboniferous deposits,

it may be confidently expected, that their remains will yet be discovered. The so-

called Cupressites, and some other Conifer-like plants, occurring in the Mergerl-schiefer

of Germany, may perhaps be sea-weeds.

The remains of the animal kingdom occurring in the Permian rocks being

tolerably well known, compared with the vegetable Fossils, a better means seems to offer

itself for enabling us to arrive at a more positive conclusion in the present inquiry.

Passing over the Sponges, which for many reasons cannot be satisfactorily com-

pared with those of other systems, and the doubtfully related Foraminifera, which

have been treated so fully by Mr. T. Rupert Jones, as to render any further notice of

them supererogatory, we arrive at the Class Tolyparia—an extensive group oiBadiata—
which flourished abundantly during the Protozoic period. The Permian rocks are

singularly deficient in the lamelliferous forms of this class ; as only two species have

been found, one of which occurs both in England and Germany. The more elevated

forms, the Ciliobrachiata, however, are tolerably abundant, some of which, it is

suspected, will hereafter be found to be specifically identical with Carboniferous species.

The genera Fenestella, Acanthocladia, and 'Fhyllopora, which had representatives in the

earlier ages, possessed Permian species rather widely distributed ; as the same forms

occur in both the German and English rocks : but the genus Synodadia, which is not

known to have existed in earlier ages, had its species {Synodadia viryularia), confined

to the Permian rocks of the North of England. It is to be regretted, that we are

almost entirely in ignorance respecting the Polyparian fauna of the Triassic system.

The Class EcJiinodermata is very scantily represented in the Permian rocks hitherto

examined : only two species, each of which belongs to the two orders, Crinodece and

Echinidea, are all that are known ; and both occur in Germany and England. Should

the fossil herein ' named Archaocidaris Verneuiliana really belong to the genus in

which it is placed, it will serve as an important Echinodermian link by which to

connect the Permian with the Carboniferous period : the same may be said, but with

more confidence, of CyatJiocrinus ramosus.

The great division Articulata has a few Permian representatives among the Annellata

and Crustacea. The former, from their paucity, are not of much importance in our

present consideration ; but the latter require more than a passing notice. Considering

the abundance of Trilobites in all other Protozoic deposits, it is surprising that none have

yet been found in those under consideration : their absence eminently distinguishes the
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Permian from the Carboniferous rocks, as a system ; while the occurrence of the so-

called Limulus oculatus in the cupreous grits of Perm, and of such interesting forms

as Limulus anthrax, L. rotundatus, and other probably congeneric species, in the coal

field of Coal-brook Dale,^ links the two systems in close proximity to each other.

The Entomostracous Crustaceans have evidently abounded during the Permian epoch

;

as not only the Pelagic deposit (the Shell-limestone), but the apparently littoral or

shallow-water member (the crystalline) contain them, especially the latter, in profusion.

Mr. T. Rupert Jones has ascertained that some of these minute organisms are identical

with Carboniferoas species. Probably some of them will be found in the Permian

rocks of Germany; as Professor Naumann states, that the Mergerl-schiefer near

Oschatz is loaded with Cypris .• this reminds me of their prodigious abundance in the

limestone near Byers's Quarry, where they give the surface of the slabs quite a

granulated aspect. A species of Cythere occurs in one of my specimens of fossiliferous

limestone collected at Konitz.

MoHusca.—Commencing with the lowest class of this extensive sub-kingdom, it

may be stated, that the Permian epoch was rather copiously provided with pallio-

branchiate forms. Twenty-three species belonging to ten genera are recorded

in the present work, to which may be added about fourteen more species, which have

been found in Russia. Germany and England have been represented by nearly the

same palliobranchiate fauna during the Permian epoch ; as most of the species, {Pro-

ductus Leplayi, and one or two more being the exceptions,) have been found in both

countries. Some species, as Trigonotreta alata, Camarophoria ScJdotheimi, Epithyris

elongata, U. svffiata, Cleiothyris pectinifera, have had their geographical range extended

to the North-eastern regions of European Russia, where they are associated with species

hitherto unnoticed in England and Germany ; namely, Chonetes sarcinulata, Strophalosia

Cancrini, S. horrescens, S. Wanyenheimi, and an un-named species of OrtJds collected by

Count Keyserling in Petschora-land. The genus Strophalosia, which is well represented

in the Permian rocks of Germany and England, is also very characteristic of those in

Russia ; but it would appear, that none of the species abundant in the former countries

have yet been met with in the latter one : there is^ however, a striking similarity between

their respective species ; for example, Strophalosia Morrisiana, and S. Cancrini,—

Strophalosia Wangenheimi, and S. Goldfussi. Of the family Strophomenida, the Permian

system appears to possess but one form, Chonetes sarcinulata (vide 'Geol. Russ.,'

vol. ii, p. 244), belonging to earlier rocks : this one, however, is of considerable

importance ; inasmuch as its occurring in all the divisions of the Protozoic period,

inseparably connects the Permian system with the earliest division of organic time.

The singular genus Streptorhynchus, which does not appear to reach further back than

the Carboniferous period, was represented during the Permian by a single species

1 The Coal-"brook Dale Xiphosurians in the collection of Mr. J. Prestwich will afford a rich treat to the

Palseocrustaceologist.



INTRODUCTION. xxi

found both in Germany and England, and apparently closely allied to the so-called

SjArifer sjjur'ms, Miinster, of the Triassic marls of St. Kassian. Concluding from the

apparent absence of congeneric species in more recent rocks, it might be concluded,

that the Permian epoch was the last to witness the ex'stence of the genera Cama-

roplioria, Cleioiliyris, and Stroj)halosia. The group Trigonotreta, whether we view it

as divisible into two great sections depending on histological differences, connects

the Permian system both with an earlier and a more recent period : the Triassic

Trigonotreta fragilis, Goldf., resembles in many respects T. Permiana, which, in its

turn, has a striking resemblance to a carboniferous species : Trigonotreta crisfata is

closely related to, if not identical with, the carboniferous T. octoplicata; and it is also

apparently nearly allied to a Jurassic species found at Illminster, and in Wurtemberg.

Cleiothgris joedinifera has a few proximately related species occurring in the carbo-

niferous rocks ; such as C. exponsa, C.fimhriata, C. oblonga, and C. Roissgi. The genus

CamaropJioria, as far as is known, only conducts us to an earlier age—the carbo-

niferous, which has yielded species
(
Camarophoria cnimena, C. superstes) closely allied to

one thoroughly characteristic of the Permian system, both in its vertical and its

horizontal extent,

—

Camarophoria ScJdotheimi, it will be remembered, having been

found in the Mergerl-schiefer, Zechstein, and Zech stein- dolomit of Germany, as w^U as

in certain of the Permian rocks in the North of England, and on the western flank of the

Ural mountains. Camarophoria muUijdicata, hitherto only found in the fossiliferous lime-

stone of the North of England, appears to have been a local species. Hgpothgris, so

abundant in the Protozoic, and Deuterozoic fox'mations, is suspected to have been repre-

sented during the Permian period ; but hitherto not a species has yet been discovered in

rocks of this age, unless it be the so-called Terehratula Geinitziana found by De Verneuil

in Russia. The two species of Epiithgris have undoubtedly lived in the carboniferous

epoch ; and apparently one of them {E. sufflatd) either had its existence prolonged

into, or was proximately represented during, the Triassic period. The genus Productus,

were it not for the occurrence of two or more species in the Triassic marls of St.

Kassian, might be said to have ceased to exist at the-close of the Protozoic period :

Productus horridus, so characteristic of the Permian rocks, was probably also a carbo-

niferous species ; since, besides its apparently occurring in the Mountain Limestone of

Lough Macnean, Fermanagh, there is yet to be proved the exact age of the Derbyshire

Magnesian Limestone which yields it. The single Permian Biscina speluncaria, in

being found in the Marl-slate, compact limestone, and fossiliferous limestone, has had

a tolerably extensive range in time. The same may be said of Lingula Credneri,

which occurs in the Zechstein of Germany, and the Marl-slate of Durham : it appears

to have been also found in the subordinate bed of freestone near Ferry-Hill.

Passing to the Permian Lamellibranchs, some species have had a wide geographical

range ; for example, Pleurophorus costatus, Allorisma elegans, Mgtilus septifer, Bgsso-arca

Kingiana, Monotis speluncaria, Bakevellia antiqua, and Solemga biarmica, which are found
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in England, Germany, and Russia ; while others appear to have been more local in

their habitat, as ScJdzodus truncatus, 8. obscurus, Edmondia Murchisoniana, and Cardio-

morpTia modioliformis—English species ; Cardiomorpha Pallasi, and Monotis Kazanensis

—Russian species. Some of the above are limited in their vertical range ; while a few,

such as Pleurophorus costatus, &c., adding Leda Vinti, characterise the three highest

members. And it is remarkable, that those species which are suspected to have

carboniferous representatives, are such as have the most extensive chronological and

geographical range : for example, Solemya biarmica, which occurs nearly wherever the

Permian system is developed, is found in the Kupfer-schiefer of Ilmenau, and in the

fossiliferous limestone of Durham ; and Plenrophorus costatus, equally as extensively

distributed geographically, has probably been found in the lowest Permian member,

that is, in a bed of limestone between the Weissliegende and Kupfer-schiefer, and in

the highest beds of the system—the Marls near Manchester. Some genera, which are

extremely abundant in later periods, seem to have commenced their existence during

the Permian epoch : the Russian Ostrea matercula, De Verneuil, the most anciently

known species of the genus, is exceedingly interesting on this account.

The Gasteropods of the Permian period are not quite so numerous as the last

class ; and the principal point of interest connected with them is in Chiton Loftusianus,

hitherto only found in England. This species constitutes an important member, by

which the great hiatus between the Palseozoic and existing species of the genus is becom-

ing gradually filled up. One remarkable circumstance connected with the Permian

Gasteropods is their general diminutiveness, which, coupled with their scarcity,

seems to indicate that the conditions of the Permian ocean were not altogether

favorable for them. The genera Maerocheilus and Pleurotomaria, which had some

splendid and noble representatives during the earlier periods, became impoverished,

as it were, in the Permian : and it would appear, from the size of the so-called TurHos

and Rissoas found in the Manchester Marls, that species became more and more

dwarfed as this period approached its termination. Pleurotomaria nodulosa seems to be

limited to England, and P. penea, to Russia. The genus Murchisonia, represented by

M. subangulata in the Permian rocks only of Russia and Germany, would appear to have

occurred for the last time during this period.

Nothing higher than the Tetrabranchiate section of the Cephalopods has yet been

found in Permian strata ; though, from the presence of Cuttle-fish mandibles {Bhyncho-

lithes), and some other co-ordinate remains, in deposits of the Triassic system—perhaps

the earliest in which anything of the kind has yet been found—we ought to be prepared

for the occurrence of the Dibranchiate section. Considering the abundance of

Goniatites in the Carboniferous rocks, and the presence of the remarkable genus

Ceratites in the Triassic system, it is singular that no remains of the family AmmonitidcB

have yet been found in the Permian deposits, especially, considering that the genera

named are completely graduated into each other by means of the transitional group
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represented by the Kartinsk Goniatites Orhignyanus and G. Kingianus. Both

genera occur in the (?) Triassic Marls of St. Kassian ; so that there is httle doubt

they will yet be found in strata of the Permian period. The family Nantilidce has

only two or three generic representatives in the present rocks. The two species of

Nautilus are interesting, as having a striking resemblance to the Carboniferous Nautilus

clitellarius and N. concavus. One of the Permian species, N Schlotkeimi, is found both

in England and Germany ; but N. Bowerbankianus has only yet been found in the

former country. Dr. Geinitz has figured in the ' Versteinerungen' a so-called

OrtJioceratites, said to have been found in the Kupfer-schiefer of Ilmenau,—a statement

which may be received with very little doubt, if it be correct, that a congeneric species

(
Orthoceros Freieslebeni) occurs in the Triassic Marls of St. Kassian. M. de Verneuil

has found a portion of a Cyrtoceros in the limestone (Permian) of Schidrova near

Ustvaga.i

Fishes appear to have been tolerably abundant in the Permian Ocean : they belong

exclusively to the Placoid and Goniolepidot orders—great groups, which, during the

Protozoic period were the sole representatives of their class. The order Placoidei is

scarce in our home deposits,

—

Gyracanthusformosus being the only example found in

England, and Gyropristis obliquus the only one found in Ireland ; five or six, however,

have been determined by Count Milnster to characterise the Mergerl-schiefer of

Riechelsdorf. The order Goniolepidoii is better represented. Fishes appear to have been

decidedly more local in their habitats than any of the other Permian classes noticed

;

for it is doubtful if any of the species occurring in Germany have yet been found

in England. It requires to be observed, however, that Dr. Geinitz has recorded the oc-

currence of the English species PalcBoniscus elegans, P. glaphyrus, and P. macropthalmus,

in the German Kupfer-schiefer : Paleeoniscus Freieslebeni—a German Permian species,

is stated to have been found in the Carboniferous rocks of Ardwick in Lancashire ; and

M. de Verneuil records the occurrence in Russia of the German species Palaoniscus

lepidurus, and P. Vraiislaviensis : but these instances require a further investigation.

None of the genera of fishes, with the exception of Miinster's Placoids, found in the

Permian system, can be strictly said to be essentially characteristic of it ; as Pygoptems,

Palaoniscus, Coela'canthus, and Platysomus, also characterise (and perhaps to the same

extent) the Carboniferous system. While the genus Palceoniscus takes us into the

Protozoic system, Platysomus, by its relation to Pycnodus, carries us imperceptibly into

the Deuterozoic : this fact, as will hereafter be seen, has an important bearing on the

question under consideration.

Class Beptilia. Until the important discovery within the last two or three years

of Archigosaurus Decheni, in the Coal-measures of Saarbruck, the Permian period was

considered to have been the first that witnessed the creation of air-breathing animals.

Howevermuch such a discovery may have diminished the interest attached to the reptilian

^ Vide Note sur les Equivalents du Systfeme Permien en Europe, p. 12.
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fauna of the period in question, the character of this fauna is, nevertheless, such as to

command the hveliest attention of all who study the past progress of organic develop-

ment on our Planet ; since, whatever may be our views as to the genesis of species, the

structure of the Permian reptiles is confessedly of a higher grade than ought to have been

expected. Passing over the doubtful, or imperfectly known genera Bhopalodon, Bri-

thopus, Orthopus, and Syodon, discovered in the Permian rocks of Russia, our attention may

be directed to the true Reptilians known under the names of Thecodontosaurus, Paltso-

saurus, and Protorosaurus. These three genera have been placed in the Thecodont (an

extinct) section of the order Lacertilia ; instead of being organized after the type of the

most fish-like Perreni-branchiate Batrachians or lowest reptiles, their structure would

rank them at the head of the Lacertian order ; as they had well organized extremities,

and were furnished with teeth implanted in distinct sockets, instead ofbeing soldered, as

in frogs, to a simple alveolar parapet.^ The English and German Thecodont Lacertians

are found in the lowest members of the Permian system,—the Protorosaurus and

Palceosaurus having been discovered in the Kupfer-schiefer of Thuringia, and the

Thecodontosaurus, at Redland near Bristol, in the Magnesian Conglomerate, supposed

by many to be the equivalent of the last formation, if not of the subordinate Todte-

liegende of Germany. The reptiles of the Permian rocks of Russia have been found

in the cupreous grits, which are supposed to occupy the highest position in the

system. This class of animals is the highest yet known to have lived during the

Permian period.

Let us, in the next place, endeavour to ascertain—to what extent its flora and fauna

relate the Permian period to that which immediately preceded, or to the one which

immediately followed it. But before commencing, it will be necessary to observe, that

considering the absence of the remains of many plants and animals, the existence oi

which during the Triassic period is strongly countenanced by hypothetical con-

siderations,—and, considering the unsettled position of many beds, some of which have

been referred to the Carboniferous, and others, to the Triassic system,—it must be

evident, that much remains to be done before any very decided view can be taken on

the present important question. The conclusion likely to be adopted, however, may,

r think, be considered as being approximately correct.

In addition to the few instances already noticed, the presence of Carboniferous

species of plants {Odontopteris Brardii, Annularia longifolia, Lepidodendron ornatissima,

Pecopteris Cyathea, Sfc.)^ in what appear to be Triassic, or, according to many, Jurassic

deposits, near Petit Cceur in the Tarentaise, and other parts of the Alps, where they

are associated with Ammonites and Belemnites, shows that several Protozoic forms

were continued into the Deuterozoic period. Doubtless a few large groups, and

^ Owen, ' Report on British Fossil Reptiles,' in Report of the Eleventh Meeting of the British Asso-

ciation, pp. 197-198.

2 Consult a valuable memoir ' On the Fossil Plants from the Arthracite Formation of the Alps of Savoy,'

in the Quarterly Journal of the -Geological Society, vol. v, parti, by C. J. F. Bunbury, Esq., F.G.S.
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several genera appeared for the first time during the early part of this period ; but

there is nothing to indicate any great phytological break between the two widely-

separated systems—the Carboniferous and Triassic. If it be correct, as stated, that

Cycadeous Gymnosperms occur in the Coal-measures of Bohemia, and a species of

Teeniopteris {T. Echhardti) in the Mansfeld Kupfer-schiefer, it will follow, that the

Deuterozoic period is not so much distinguished from the Protozoic by any peculiarity

of its great phytological groups. Generically these periods are related to each other :

they are also, to a certain extent, specifically connected : it may, therefore, be fairly

concluded, that the Permian Flora did not differ to any material extent from either the

Carboniferous, or the Triassic.

Of the animal sub-kingdom Badiata, little can be predicated. The Polyparians of

the Triassic rocks are confessedly too little known to be referred to. The Echino-

derms are in the same category. Cyathocrinus ramosus, Archceocidaris Verneuiliana,

and the Corals, however, give the Permian Radiata a Carboniferous aspect.

Referring to the class Crustacea, the abundance of Trilobites in the Carboniferous

rocks forms a striking contrast to their marked absence in the Permian, and all

subsequent formations : in this point of view, the Permian system possesses a negative

deuterozoic aspect ; while Kutorga's Limulus oculatus gives it a positive secondary

organic facies : the connexion, however, between the Permian, and Carboniferous

systems is still maintained by means of the Coal-brook Dale Xiphosurians.

The Molluscous sub-kingdom binds together the Carboniferous, Permian, and

Triassic systems. Several species of the Carboniferous period continued to live, or

were closely represented, in the Permian ; and a few appear to have had their

existence prolonged into the Triassic. There is a strong generic and a faint specific

relation running through the three systems ; but taking all the classes into consideration,

especially the Palliobranchiate, the relation has obviously more of a Protozoic than a

Deuterozoic character.

As already observed, it is doubtful whether any of the Permian fishes have been

found in the Carboniferous rocks : apparently, then, the Permian system is specifically

distinct from the Carboniferous in its Ichthyan relations : generically they are

connected with "each other ; and in this respect the connexion is a very close one.

This cannot be so confidently asserted of the Permian, and Triassic systems ; though

the occurrence of heterocercal Goniolepidots in the Trias rocks near Coburg,—Sir

Phillip Egerton's fortunate discovery of the Pycnodont characters of Flatysomus,—
and the presence of the homocerque Tetragonolepis Murchisoni in the Permian rocks

of Russia,—approximate the fishes of the two systems more closely than was admitted

a few years since.

We cannot as yet form any satisfactory conclusion—as to whether the Permian system

is more related to the Carboniferous than to the Triassic, in its reptilian fauna. The

occurrence of Labyrinthodons and Rhynchosaurs in the Triassic rocks, and, according to

3
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the determination of Von Meyer, of Labyrinthodont forms {Archigosaurus and Sclero-

cephalus) in the Coal-measures of Germany, shows that there is a strong reptihan con-

nexion between the Carboniferous, and Triassic systems.^ The Thecodonts of the

Kupfer-schiefer, and Magnesian Conglomerate, certainly do not link together the

Reptiles of the Carboniferous and Triassic systems ; but, on hypothetical grounds, we

are warranted in anticipating, that future researches will establish a more intimate

reptilian connexion than at present prevails between these systems, and the one

intermediate to them—the Permian.

Considering the foregoing premises, it may, I think, be safely concluded, that the

Permian system is, by its Flora and Fauna, united both to the Carboniferous, and

Triassic systems ;—strongly so in generic respects ; but more to the former than to the

latter : there is also a specific connexion between them ; but it is slighter than the

generic ; and it is strongest between the Permian, and Carboniferous systems.

These conclusions are quite in accordance with the view taken by Sir Roderick I.

Murchison of the value and position of the Permian deposits ;—that is, in considering

them as a separate group co-ordinate with, and intermediate to, the Carboniferous and

Triassic systems,—and including them in the Protozoic, rather than in the Deuterozoic

period.

The present subject may be concluded by drawing the reader's attention to the

annexed Tables, which show the geographical and geological distribution of the plants

and animals known to belong to the Permian system.

1 Foot impressions of supposed Labyrinthodonts have been observed in the Devonian rocks of the

United States by M. Conrad.
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LIST OF EOSSILS
BELONGING TO THE PERMIAN SYSTEM OF ENGLAND AND IRELAND.

+ signifies present. — signifies not present.

The divisions of the Permian system a, h, c, d, e, f, refer to the Counties of Northumherland and Durham.

No.

9

10

11

12

13

14

15

16

17

18

NAMES OF SPECIES.

PLANTS.

Chondrus (?) Binneyi, King^ . . .

Polysiphonia (?) Sternbergiana, Kinff

Caulerpa (?) selagenoides, Sternberg .

Neuropteris Huttoniana, King . . .

Lepidodendron^

Calamites^

Sigillaria*

ANIMALS.

Spongia.

Scyphia tuberculata, King . . .

Mammillopora mammillaris, King

Tragos Tunstallensis, King . .

— Binneyi, King^ . . . ^

Bothroconis plana, King . . .

Foraminifera.

Dentalina Permiana, Jones .

— Kingii, Jones .

— (?), Jones ....
Textularia triticum, Jones . .

— cuneiformis, Jones .

Spirillina, Jones

+
+
+

+
+
+

1^

+

:^

+
+
+
+

so

+

o 3

Probably belonging to the highest Permian deposits.

Species not determined.

Idem.

Species not determined.

Probably belonging to the highest Permian deposits

°'6
c

.2 g
V bo
a, c

+
+

+
+
+
+

+
+
+
+
+

+
+
+
+
+
+
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No. NAMES or SPECIES. o

1

1

to

a
o

a .

cS

a.

a
o
O

i
a

is
II
o

[=-1

pq

.S CD~ c
CTi O

>.

o

to
a
'£

i-3 S

so
§.s

to

"fcH

11
*o -^
ID

in

rr,
'3

Polyparia.

19 Calophyilum Donatianum, King — — — + — — — — +
20 Petraia profunda, Germar .... — — — + — — + —
21 Calamopora Mackrothii, Geinitz .

— — + + — — + —
22 Stenopora columnaris, Schlotheim — — + + — — + —
23 Alveolites Buchiana, King . . .

— — — + — — — — +
24 Aulopora Voigtiana, King , . .

— — — + — — — — +
25 FenesteUa retiformis, Schlotheim^ .

— — — + + — + ? +
26 Synocladia virgulacea, Phillips — — + + + — — — +
27 Phyllopora Ehrenbergi, Geinitz .

— — — + — — + —
28 Thamniscus dubius, Schlotheim . — — — + — — + —
29 Acanthocladia anceps, Schlotheim — — + + + — + —

Echinodermata.

30 Cyathocrinus raraosus, Schlotheim .... — — — + + — + —
31 Archeeocidaris Verneuilianaj King ....

Annellata.

+ +

32 Spirorbis helix, King — — — + 'V
— — — +

33 — Permianus, King — — — •

—

— + — — +
34 Filograna Permiana, King — — — — — + — — +
35 Vermilia obscura, King — — — + — — — -h

36 Serpula (?) pusilla, Geinitz

Crustacea.

+ +

37 Cythere Morrisiana, Jones — — — + — — — — +
38 — Geinitziana, Jones — — — + — — — — +
39 — elongata, Munster^ — — — ? + — — — — +
40 — Kutorgiana, Jones — — — — — + — — +
41 — (Bairdia) curta, M'Coy^ — — — + — + — — +
42 — ( — ) gracilis, M'Coy* .... — — — — — + — — +
43 — ( — ?) acuta, Jones — — — — — + — — +
44 — (Cythereis ?) biplicata, Jones.... — — — — — + — — +
45 — (Cytherella ?) iaornata, M'Coy^ . .

— — — — — + — — +
46 — ( — ?) nuciformis, Jones . . .

— — — — — + — — +
47 Ditbyrocaris Permiana, Jones — — — — — + — — +
48 — glypta, Jones .... — — — — — + — — +

Vide Polypora infundibuliformis, in next Table.

A Carboniferous species. The specimen noticed was ex-

tracted from the Dogger-bank fragment.

A Carboniferous species.

Idem.

Idem.



INTRODUCTION. XXIX

No. NAMES OF SPECIES.
a
o

1

'a

a
o g

3 ~

—

g «

Ms
.2 .S s;

3 J

bo
c

1§
s ao >«

SO

60

O 3

•3 a

3-6
a

1
C3

i 1
05 g.2

a.
CD

.^ CCS

1

Palliohranchiata.

49 Lingula Credneri, Geinitz ? + + — — — — +
50 Discina speluncaria, Schlotheim .

— + + + — + —
51 Productus horridus, J. Sowerby — — + + + — +
52 — umbonillatus. King — — + — — +
53 Strophalosia Goldfussi, Munster — — — + + — +
54 — excavata, Geinitz — — + — +
55 — Morrisiana, King — — -r + — — + —
56 — parva, King . . — — — + — — — +
b7 Streptorhynchus pelargonatus, Schlotheim — — + + — + —
58 Camarophoria Schlotheimi, Von Buch . — '

—

+ + — + +
59 — globulina, Phillips . . . — — + + — +
60 — multiplicata, King . . . — — + — +
61 Trigonotreta cristata, Schlotheim . . . — + + — +
62 — multiplicata, J. de C. Sowerby — — + — +
63 — Jonesiana, King . . . . _^ + _ +
64 — alata, Schlotheim .... + + — + .^

65 — undulata, J. de C. Sowerby + + + — ?+
66 — Permiana, King .... _ + , -h

67 Martinia Claunyana, King + . +
68 — Winchiana, King

, + +
69 Cleiothyris pectinifera, /. de C. Sowerby + + + +
70 Epithyris elongata, Schlotheim . . . _ _ + + ^_ + +
71 — sufflata, Schlotheim .... — — — + + — + +

Lamellibranchiata.

72 Pecten pusillus, Schlotheim + + + — +
73 Lima Permiana, King — — + — — +
74 Monotis speluncaria, Schlotheim . . .

— — + + — + ? +
75 — radialis, Phillips .... — + — +
76 — Garforthensis, King"^ . . . — — — — +
77 Mytilus squamosus, J. de C. Sowerby^ . — — + — +
78 — septifer, King^ — — 1+ + ? + ? +
79 Edmondia Murchisoniana, King . — + — +
80 BakeveUia ceratophaga, Schlotheim . — . . + + — +
81 — antiqua, Munster'^ . . . — — + + — + +
82 — tumida, King .... — + — — +
83 — bicarinata, King . . . — — + — — — — +

> Prot)ably belonging to the highest Permian deposits. ' Vide postea, pp. 160, 161, 162.

* In Yorkshire, this species probably occurs in the highest ^ In the Midland districts of England, this species probab
Permian deposits. occ HIS in the hi shest '. "ermiandep()sits.
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No. NAMES OF SPECIES.

""N

o

2-^

to
'^

•s J
CC pi!

84

85

86

87

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

Bakevellia Sedgwickiana, King

Byssoarca striata, Schlotheim . .

— tumida, J. de C. Sowerby

— Kingiana, Be Verneuil .

Nucula Tateiana, King ....
Leda Vinti, King

Solemya hiarmica, De Verneuil .

— Phillipsiana, King .

Cardiomorpha modioliformis. King

Pleurophorus costatus, Brown^

Schizodus obscurus, J. Sowerhy'^ .

— rotundatus, Brown .

— Schlotheimi, Geinitz .

— truncatus, King .

Astarte Vallisneriana, King

— Tunstallensis, King . .

Allorisma elegans, King . .

Psammobia (?) subpapyracea, King

Gasteropoda

Chiton Loftusianus, King .

Turbo helicinus, Schlotheim^

— Mancuniensis, Brown'^

— Permianus, King

— Thomsonianus, King

— Taylorianus, King

Rissoa obtusa, Brown^ .

— Leighi, Brown^ .

— Gibsoni, BrowrU

Loxonema fasciata, King

— Swedenborgiana,

— Geinitziana, King

Macrocheilus symmetricus,

Euomphalus Permianus, King

Natica minima, Brown^

— Leibnitziana, King .

King

King

+

+

+
+
+
+
+
+

+
+
+ +

+

+

+

+

+
+

+

+

+

+

+

+

+

? +
+

+

+
+
+
+

+

'.+

'.+

+

+

— +

' At Newton, this species probably occurs in the highest

Permian deposits.

' Probably belonging to the highest Permian deposits.

^ Besides occurring in the Fossiliferous limestone, it also

probably belongs to the highest Permian deposits.

+

+

1 +

' +

-I-

+

+
+

+

+
+
+

+

4-

+
?+
+

+
+

+
+
+

• Idem.

' Probably belonging to the highest Permian deposits.

^ Idem.

' Idem.

^ Idem.
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No. NAMES OF SPECIES.

.<5

<U
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1

«c
S
oO

s

CO '^

1

'uo

'%>

=: c
a o

O

.S t^

s s
c <u

a.
i/3

to

g

'S .2

°l

o
a,

c

II

a c
CO la

118 Pleurotomaria antrina, Schlotheim .... + + 1 +
119 — Tunstallensis, King .

—

+ — +
120 — Dodulosa, King . . . — + — +
121 — Linkiana, King . . . — + — — +
122 Dentalium Sorbii, Kirtg^ .... — — — — — — — — +

Cephalopoda.

123 Nautilus Freieslebeni, Geinitz + + + _
:
+

124 — Bowerbankianus, King

Pisces.

~ + "^ — +

125 Gyracanthus formosus, Agassiz^ + — — —
,

— +
126 Gyropristis obliquus, Agassiz^ . .

— — — — — — +
127 Palaeoniscus elegans, Sedgwick . .

— + — — — +
128 — comtus, Agassiz . . .

— + — — — +
129 — glaphyrus, Agassiz . .

— + — — — +
130 — macropthalmus, Agassiz — + — — — +
131 — longissimus, Agassiz — + — —

? + — +
132 — catopterus, Agassiz^ . . — — — +
133 Platysomus macrurus, Agassiz . . — + — +
134 — striatus, Agassiz . — + + — ^_ +
135 Acrolepis Sedgwicki, Agassiz . . . — + ^^ ^_ _ +
136 Pygopterus mandibularis, Agassiz — + ^_^ _ +
137 — sculptus, Agassiz . . . — + _

,
_ +

138 — latus, Egerton .... + _ _ +
139 Coelacanthus granulosus, Agassiz . . + _ _ _ +
140 — caudalis, Egerton . , . — + — — — — — — +

Reptilia.

141 Palaeosaurus cylindrodon, Riley and Stutchbury^ — — — — — +
142 — platyodon, Riley and Stutchhury^ — — — — +
143 Thecodontosaurus antiquus, Riley and Stiltd.bw"iP

— — — — — — +

Position iti the Permian system not known.

A Carboniferous species.

Probably belonging to the highest Permian deposits.

* Probably belonging to the highest Permian deposits.

' Exact position in the Permian system unknown.
* Idem, 7 Idem,
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LIST OP PERMIAN FOSSILS
PECULIAR TO GERMANY, OR RUSSIA.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

PLANTS.

Caulerpites brevifolius, Munster

— intermedius, Munster

— distans, Munster

— spiciformis, Sternberg

Zonarites digitatus, Sternberg

Chondrites virgatus, MUnster

Walchia, Naumann .

Weissites sphericus, Munster

— '(^), Geinitz

Tseniopteris Eckhardti, Germar

Pecopteris Scbwedesiana, Bunker

— Martinsi, Germar

— Gcepperti, Morris

— Wangenheimi, Fischer

— Grandini, Fischer

— , Naumann

Sphenopteris Gcepperti, Munster

— erosa, Morris

— dichotoma, Althaus

— incerta, Fischer .

— lobata, Morris

— (?) bipinnata, Munster

— (?) patens, Althaus .

Neuropteris dichotoma (?), Fischer

— flexuosa, Brongniart

— heterophylla, Brongniart

— Grangeri, Brongniart

— macrophylla, Brongniart

— rotundifolia, Brongniart

— Villiersii, Brongniart

— Voltzii, Brongniart

— salicifolia, Fischer .

— tenuifolia, Brongniart

+
+
+

+
+
+
+
+
+
+

+

+
+
+
+
+
+
+
+
+
+
+
+

+
+

+

+
+

Professor Naumann notices one species

of Walchia or Lycopodites occurring

in the neighbourhood of Oschatz.

Professor Naumann states, that this

species, and three or four more, are

found in the Permians of Oschatz.

Originals, having a doubtful identifi-

cation with extra-Permian species.

A Carboniferous species.
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No. NAMES OF SPECIES. So OBSERVATIONS.

34 Neuropteris conferta, Gceppart .
^ + Professor Naumanu notices a species of

35

36

37

Odontopteris Fischeri, Brongniart

— Permiensis, Brongniart

— Strogonovi, Fischer

+
+

—
Neuropteris occurring in tbe Permian
rocks of Oschatz. Perhaps it is tbe

same as the one cited, which is found
at Ruppersdorf.

38 — , Naumann .... — + Professor Naumann states, that two

39

40

Noeggerathia cunei folia, Kutorga

— expansa, Brongniart

+
+

— species of Odontopteris occur in tbe

environs of Oschatz.

41 Lepidodendron elongatum, Brongniart + A Carboniferous species.

42 — ined. sp., Brongniart . +
43 + I have seen beautiful specimens of

a Lepidodendron collected at Rup-
persdorf; but I am not acquainted

with tbe species.

44 Calamites gigas, Brongniart + " A Carboniferous species. Professor

Naumann states that this and other

two Calamites occur at Oschatz.

45 — Suckowii, Brongniart + — A Carboniferous species.

46 — arenaceus, Fischer +
Al — trigonus, Kutorga +
48 Cupressites UUmanni, Bronn — + \

49 — bituminosus, Geinitz +
50

51

— frumentarius, Schlotheim

— pectinatus, Sternberg

— +
+

/ These are probably Fucoids.

52 — , Geinitz +
53 Leaves of Conifer, Geinitz

ANIMALS.

Polyparia.

+
/

54 Coscinum dubium, Geinitz — +
55 AntbophyUum incrustans, Lonsdale . +
56 Alveolites producti, Geinitz — + Suspected to occur in the North of

England Permians.

57 Stenopora spinigera, Lonsdale . + — Idem.

58 — crassa, Lonsdale +
59 Polypora infundibuliformis, Goldfuss + _ Count Keyserling records a fossil with

60 — biarmica, Keyserling . + — this name occurring in Petschora-

land. It is tbe same as the one re-

61

Crustacea.

Limulus oeulatus, Kutorga

PalKobranchiata.

+ —

corded in the ' Geology of Russia,'

under the name oi Fenestella infundi-

buliformis; but I suspect it is identi-

cal witb the Fenestella retiformis of

Schlotheim.

62 Productus Leplayi, De Verneuil + Dr. Geinitz records this species as

63 Stropbalosia Wangenheimi, De Verneuil + occurring in Germany.

64 — borrescens, De Verneuil +
65 — Cancrini, Be Verneuil . +
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66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

Chonetes sarcinulata, Schlotheim

Orthis ined. sp., Keyserlirtg

Camarophoria superstes, De Verneuil

Hypothyris (?) Geinitziana, De Verneuil

Trigonotreta curvirostris, Be Verneuil

— Blasii, De Verneuil

— rugulatus, De Verneuil

Spirifer (T) Schrenkii, Keyserling

Cleiothyris Roissyi, L'Eveille

Epithyris Qualenii, Fischer

Lamellibranchiata.

Ostrea matercula, De Verneuil .

Pecten Kokcharofi, De Verneuil

.

Monotis Kazanensis, De Verneuil

— sericea, De Verneuil

— lorata, Keyserling

— impressa, Keyserling

Pinna (?) prisca, Laspe

Leda Kazanensis, De Verneuil .

— parunculus, Keyserling

Nucula Wyramensis, Keyserling

Cardiomorpha Pallasi, De Verneuil

— minuta, Keyserling

Schizodus Rossicus, De Verneuil

— , De Verneuil

Osteodesma Kutorgiana, De Verneuil

Anthracosia umbonatus, Fischer

— ined. sp., Kutorga .

Gasteropoda.

Turritella biarmica, De Verneuil

Turbonilla Altenburgensis, Geinitz

Pleurotomaria penea, De Verneuil

— Verneuiliana, Geinitz .

Murchisonia subangulata, De Verneuil

Cephalopoda.

Cyrtoceros (?), De Verneuil

Orthoceros, Geinitz ....

+

+
-t-

+
+
+
+
+
+
+

+

+

+

+

+

A species occurring in all the great

divisions of the Protozoic period.

Apparently a Strophomena.

1 Dr. Geinitz records these two species

> as occuring in Germany, which is

J rather doubtful.

M. de Verneuil notices the occurrence of

Athyris concentrica (Tereb. id.), Von
Buch, in the Permian rocks- of

Russia ; but this appears to be

doubtful.

A doubtful fossil,—probably a plant.

— Vide Postea, p. 193.

+

Dr. Geinitz records this species as oc-

curring in Germany.
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No. NAMES OF SPECIES.

S >-•

OBSERVATIONS.

100

101

102

103

104

105

106

107

108

109

110

HI
112

113

114

11.')

lie

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

Pisces.

Janassa bituminosa, Schlotheim .

— dictea, Munster .

Dictea striata, Munster

Wodnika striatula, Munster

Byzenos latipinnatus, Munster .

Radamus macrocephalus, Munster

Palaeoniscus Freieslebeni, Agassiz

— lepidurus, Agassiz .

— macropomus, Agassis

— epeciosus, Munster

— Vratislaviensis, Agassiz

— magnus, Agassiz

— ornatus, Munster .

— Tcheffkini, Fischer

Tetragonolepis Murchisoni, Fischer

Platysomus gibbosus, Blainville

.

— rhombus, Agassiz .

— intermedius, Munster

— Althausi, Munster .

— Fuldai, Munster

Globulodus elegans, Munster

Dorypterus Hoifmanni, Gerrnar

Acrolepis asper, Agassiz .

— exculptus, Gerrnar

— angustus, Munster

— giganteus, Munster

— intermedius, Munster

Pygopterus Huniboldti, Agassiz

Ccelacanthus Hassise, Munster

Reptilia.

Protorosaurus Speneri, Von Meyer

Palaeosaurus, Geinitz

Rhopalodon Wangenheimi, Fischer

Brithopus priscus, Kutorga

Orthopus primsevus, Kutorga

Syodon biarmicum, Kutorga

+
+
i-

+
+
+
+
H-

+
+
+
+
+

+
+
+
+
+

+
+

+
+
+
+
+
+
+

1
Probably the number of Russian

i- Permian Fossils will be considerably

J increased hereafter. M. de Ver-

neuil submitted some apparently

new species to M. Agassiz ; several

more are in the Collection of the

School of Mines of St. Petersburg

;

and others, deposited in the Royal
Museum of Berlin, have been col-

lected by Rose and Ehrenberg, in

the cupreous grits of Verschni
Moulinsk, near Perm.

A species of Platysomus.

Vide Versteinerungen, p. 3, pi. i.

" These three species require a further

examination." (De Verneuil.)
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SUMMAEY OP PERMIAN EOSSILS.

Totality of

Genera.

Totality of

Species.

Species occur-

ingin England
and Ireland.

Species pecu-

liar to Eng-
land, or Ireland

Species pecu-

liar to Russia.

Species pecu-

liar to Ger-

many.

Plants .... 17 60 7 ?6 27 26

Animals

Spongia 4 5 5 5 —
Foraminifera . 3 6 6 6

—
Polyparia 14 18 11 4 5 2

Echinodermata 2 2 2 _
Annellata 4 5 5 4
Crustacea 3 13 12 12 1

—
Palliobranchiata 14 37 23 9 14

Lamellibranchiata 19 47 30 16 16 ?1

Gasteropoda . ?10 26 21 ?18 3 2

Cephalopoda . 3 4 2 1 1 1

Pisces
? 14 ?45 16 ? 16 2 (—?) more 27

Reptilia .

7 9 3 3 4 2

114 277 143 100 73 61

There now remains the pleasing duty of acknowledging my obligations to a

number of kind friends who have in various ways assisted me in the present work ;

—

some with the loan, or gift of specimens and books,—others with many valuable and

varied communications, or other favours, which they were always ready to oblige me
with when solicited. In these respects, my thanks are especially due to Professor

D. T. Ansted, M.A., &c., King's College; Rev, G. C. Abbs, Cleadoa ; Dr. Baird,

British Museum ; Professor Dr. Bensbach, Queen's College, Galway ; Mr. E. W. Binney,

Manchester ; Mr. T. Bramwell, Enfield House, Gateshead ; M. Bouchard-Chantereaux,

Boulogne ; Mr. Thomas Davidson, Mem. Soc. Geol. de Fr. ; Mr. J. E. Gray, RR.S.,

&c., British Museum ; Dr. Richard Griffith, Dublin ; Mr. James Hardy, Berwickshire ;

Mr. John Jameson, Newcastle-on-Tyne ; Mr. J. G. Jeffreys, F.R.S., &c., Swansea

;
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Professor Dr. L. de Koninck, Liege ; Count Alexandre von Keyserling, St. Peters-

burg ; Mr. John Morris, F.G.S., &c. ; Sir Roderick Impey Murchison, G.C.S. &c. ;

Professor James Nicol, Queen's College, Cork ; Professor Richard Owen, F.R.S., &c.

;

Professor John Phillips, F.R.S., &c. ; Mr. John Pickering, London ; Mr. Joseph

Prestwich, jun., F.G.S. ; Mr. John Rogerson, Newcastle-on-Tyne ; Mr. J. de C.

Sowerby, F.L.S., &c. ; Mr. J. W. Salter, A.L.S., &c. ; Rev. Professor Sedgwick, M.A.,

&c. ; Mr. H. C. Sorby, F.G.S., Woodbourn, near Sheffield ; Professor Dr. John Scouler,

Dublin Royal Society ; Mr. G. Tate, F.G.S. , Alnwick ; M. Ed. de Verneuil, Paris

;

Mr. Robert Vint, Sunderland ; and Mr. Edward Wood, Richmond, Yorkshire.

I must also express my deep obligations to Sir Philip de Malpas Grey Egerton.

Bart., M.P., F.R.S., &c., for his highly valuable contributions on Permian Ichthyology,

Had this portion of the present Monograph depended on my own resources and

competency, it certainly would have been greatly deficient in one of its most important

features : considering this, I feel myself particularly called on, to express how much I

feel the compliment of having been assisted by one who so ably represents the great

Agassiz among British Palaeontologists. While on this subject, I feel it my duty to

express my thanks to the Council of the Yorkshire Philosophical Society, and the

Curator of the Museum, Mr. E. Charlesworth, F.G.S. ; also to Dr. Edward Charlton,

and the Committee of the Natural History Society of Northumberland, Durham, and

Newcastle-on-Tyne, for the loan of several invaluable specimens of fossil fish, most of

which are herein figured ; and to Mrs. Surtees, of Mainsforth, for the loan of all the

specimens belonging to the valuable collection of her late gifted husband, the author

of the ' History and Antiquities of the County Palatine of Durham.'

My obligations are also deservedly due to Mr. T. Rupert Jones, Assistant Secretary,

&c., of the Geological Society of Lcndon, for his excellent notes on the Permian Forami-

nifera and Bntomostraca, which, had it not been for his labours, would only have been

briefly noticed in the present work.

To the President, Sir Henry de la Beche, F.R.S., &c., and the Council of the

Palseontographical Society, and especially to the courteous and indefatigable Honorary

Secretary, Mr. J. S. Bowerbank, F.R.S., &c., I am under the deepest obligation,—not

only for the many favours they have kindly obliged me with,—but because I feel

persuaded the labour they have expended in connexion with this Monograph, has too

seriously encroached on time that might have been more profitably occupied on those

studies in which they respectively have earned the highest reputation.

WILLIAM KING.

Prospect Hill, Galway,

July, 1850.



CORRIGENDA.

Page 2, line \,for " lAchinales" read " lAclienales."

6, „ 'iZ,for " Marsilacece," read " Marsileaceiz."

31, J, Itfor "like the first," read " like that of the first."

32, „ 16,/or " PoLYC^LlA," read "PoLycffiLlA."

,
— „ 23, for " Folycmlia," read " Polyccelia."

,68, „ 7 from\)ottoai, for " Cleiothi/ris," read" Athyris."

,
— bottom Hne, for " Delthyris," read " Trigonotreta."_

, 69, line 6 from bottom, omit " {caput-serpentis) and in Gryphus."

,
— „ — „ for " mtretts," read " vitrea."

,
— „ — „ for "it is somewhat ring-ahaped," read "it is

short, and somewhat ring-shaped."

,
— „ 4 „ insert " long," after " attached "

,
— „ 2 „ for " doTsata" read " truncata."

,70, „ 2 from top, for " Fachyrhynchns roseus," read " Bovckardia

rosea"

,
— „ 20, „ omit " Delthyris and."

, — „ 23, „ for " Delthyris," read " Trigonotreta."

, 72, „ 11 from bottom, /or "Boysii," read "Soissyi."

,75, „ 15 „ insert " sma." after " ciicnmaiance."

, 77, „ 20 from top, insert "similar to those," after "^arteries (j)."

, 81, first line in Table, "Lingula" ought to be in italics.

,— line 20 „ /or "Dicselosio," reai "Diccelosia."

, — „ 31 „ oraii " DeWyris (elevata), Dalman."

,
— „ 43 „ for " Pectunculus," read " Pectunculoides."

,82, „ 4 from top,/or "Sub-kingdom," r«a<i " Sub-class."

, 93, last line in foot-note 4, for " a character of which," read " a character

the existence of which."

, 94, line 8 from top,/or " the name of which," reai "my name for which."

,
— ,, 5 from bottom, for " same," read " small."

, 95, „ 7 „ for " were either free," read " that they were

either free."

„ 2 „ /or "prove," rea<i "proves."

, 97, „ 17 from top,/or " species," read " specimens."

,
— „ 19 „ omit " to be," and " with."

,99, „ 8 from top, /or "constitute," read "constitutes."

Page 99, List of locahties, omit " and Tynemouth."

„ 102, line 2 from top, itisert " Whitley " after " Dalton-le-Dale."

„ 104, foot-note 6, for " 1" read " all."

„ 106, hne 24 from top, for " Dicielosia, read " Dicaihsia,"

„ 128, „ 15 „ for " incurving," read " incurved."

,,129, „ 19 „ do. do.

„ 142, „ 7 „ for "pectunculus " read "pectunculoides."

„ — „ 11 „ omit sentence " It appears to be, &c."

,,145, „ 18 from top,/or "crural base," r«a(i "crural processes."

„ 147, „ 2 „ for " is," read " appears to be."

„ — „ 29 „ insert " Kutorga" after "PLICA," and omit

" Kutorga."

„ 150, „ 15 from bottom,/or "with," read "from."

„ 164, last line in footnote 3, for " Janeia" read " Solemya."

„ 177, line 20 from top, rnnit " or tertiary." Mem. Solemya Mediterranea

occurs in the Tertiary deposits of Italy.

„ — „ W,, for " The recent 5otemi/ffi, and the Palseozoic Jan«a are, &c."

read " Solemya is the only gepus, Stc."

Pages 178 and 179, for "/aneia" read " Solemya."

Page 178, omit diagnosis of Janeia.

„ 212, bottom Une, for " laminae," read " Mnes."

„ 213, Une;2 from top, omit " and distinctly separated from each other."

„ — „ 17, for " and still an inhabitant," read " and is stiU an in-

habitant."

„ 219, hne 17, place the name "Phillips" close after " NAUTILUS."

Letterpress to Plate VI, second page, Une 1, for " Palaechinus," read

" ArchEeocidaris." The same correction in fine 4.

— PI. XIV, first page, Une 15, omit " adductor."

PI. XVII, line 7, insert " Pleurotomaxia antrina," after

figure "6."

— „ „ 13, for " Frieislebeni," read "Freiesle-

beni."

— „ „ 25,i«ser<"Freieslebem,"af/!erfignTe"20."

— PI. XXVin, Une 4, for " granulosus," read " granu-

latus."



FOSSILS OF THE PERMIAN SYSTEM.

PLANTS.

The Phytological Division of Organic Nature has only a few known representa-

tives in the Permian System of England, and these belong exclusively to the lowest

classes.

Sub-kingdom CRYPTOGAMiE.

Guided by the classification and nomenclature of M. Adolphe Brongniart and

Dr. Lindley, it is intended to separate this sub-kingdom into the two large groups or

classes, TJiallogencB and Acrogenm, as proposed in the latest publications of these

writers.^

Class Thallogen^, Lindley.

Cellulab.es, De Candolle.

Les Cryptogames Celluleuses, Ad. Brongniart.

Ceyptophyta, Link.

Thallophyta, Endlicher.

AmphigeNjE, Ad. Brongniart.

Thallogens, Dr. Lindley.

Diagnosis.—" Stems and leaves undistinguishable."^ (Lindley.)

The whole of the plants stationed in this class are remarkable for the extreme

simplicity of their structure. They are mere masses of cells, having no wood, properly

so called, although in the case of some sea-weeds and funguses, they must acquire

considerable age.^

' Enumeration des Genres de Plantes cultives au Museum d'Histoire Naturelle de Paris, &c., by

M. Adolphe Brongniart, 1843 ; and The Vegetable Kingdom, by Dr. Lindley, 1847.

2 The Vegetable Kingdom, p. 5, 1847.

8 Idem, p. 5, 1847.

a



2 PERMIAN POSSILS.

Of the three groups or sub-classes {Algales, Fungales, and LicJdnales,) into which

the Thallogens are divided, the first is the only one of which any remains have been

found in the Permian rocks.

Sub-class Algales, Lindley.^

Diagnosis.—^" Cellular flowerless plants, nourished through their whole surface by

the medium in which they vegetate ; living in water or very damp places ;
propagated

by zoospores, coloured spores, or tetraspores.""

The sea-weeds found in the Permian rocks of E ngland are so imperfectly preserved

that it is difficult to define them generically. It is probable that some of them belong

to extinct or undefined genera, but until they are better known, it is considered the

safest plan to place them in those established generic groups to which they offer the

strongest resemblance.

Genus Chondrus, Stackhouse.

Diagnosis.—" Frond cartilaginous, dilating upwards into a flat, nerveless, dicho-

tomously divided frond, of a purplish or livid red colour ; fructification subspherical

capsules in the substance of the frond (rarely supported on little stalks), and containing

a mass of minute free seeds."^

The type of this genus is the Fums crispus of Linnaeus, a species common on every

part of the British coasts.

Chondrus (?) Binneyi, King. Plate I, fig. 1.

"Little cikculae bodies, resembling the casts of a very small Ammonite,"

Binney. Trans. Manch. Geol. Soc, vol. i, p. 56, 1839.

The specimen figured is the only one known to the writer. It belongs to a species

which appears to have had a somewhat broad frond, with numerous closely-crowded,

sessile seed-vessels. In one or two places the seed-vessels are so closely approximated

as to have assumed a polygonal form, which shows that they have been of a yielding

substance. Mr. Binney, to whom the discovery of this interesting fossil is due, found

it in the Red Marl at Newton, near Manchester. The " little circular bodies" noticed

above are the caps-ales alluded to.

' Dr. Lindley applies the term " Alliance" to what are in the text named Sub-classes.

2 Lindley, The Vegetable Kingdom, p. 8, 1847.

3 Greville, Algse Britannicse, p. 126, 1830.
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Genus Polysiphonia, Greville.

Diagnosis.—"Filaments partially or generally articulate, longitudinally striated

with internal parallel tubes. Fruit double. 1 ovate capsule furnished with a

terminal spore ; 2 granules immersed in distorted ramuli."^

The inarticulate Fucusfmcticulosus, Wulf., common on the south coasts of England

and Ireland, is the type of this genus.

Polysiphonia (?) Sternbergiana, King. Plate I, Fig. 2.

CoNFERViTES (?), King. Catalogue, p. 5, 1848.

This is a Conferva-like plant, with numerous filiform branches, proceeding from

a slender stem.

The only specimen apparently known was found in the Marl-slate of Thickley.

Genus Caulerpa, Lamouroux.

Diagnosis.—" Frons viridis, membranacea, plana vel cylindracea, stipitata, surculo

repente cartilagineo radicante instructa. Fructus .... (?)"^

M. Adolphe Brongniart, speaking of the fossil next to be described, and other three

species found in the Kupferschiefer of Thuringia, states that "they appear to be

related to the genus Caulerpa."^ Perhaps it would not be going too far to suggest

that they may belong to the fourth section of the genus characterised as having

" ramulis undique imbricatis, linearibus vel setaceis." (?)

Caulerpa (?) selaginoides, Sternberg. Plate I, fig. 3.

Catjlerpites selaginoides, Sternberg. Versuch. p. 20, 1821.

— lycopodoides „ Idem.

Fucoides lycopodoides, Sternberg. Brongniart, Veg. Foss. p. 73, pi. 9, fig. 3, 1828.

— selaginoides „ ,, Idem, p. 73, pi. 9, fig. 2, 1828.

(?) One of the "Two species of Ferns," cited by Sedgwick. Trans. Geol. Soc. Lond.

2d series, vol. iii, p. 120, 1829.

VoLTZiA Phillipsii, LindUy and Hutton. Fossil Flora, vol. iii, pi. 195, 1836.

(?) Pinna (?) prisca, Munster. Beitriige, p. 45, pi. 4, fig. 4, 1839; and p. 66, pi. 4,

fig. 4, 1843.

(?) SoLEN, Geinitz. Grundriss, p. 450, 1846.

Fucoides (Caulerpa ?) lycopodoides, Brong. King, Catalogue, p. 5, 1848.

VoLTZiA, Howse. T. F. N. C. vol. i, p. 264, 1848.

(?) Solen (?) PiNN^FORMis, Geinitz. Versteinerungen, p. 8, 1848.

Caulerpites selaginoides, Sternb. Geinitz, Verst. p. 21, pi. 8, figs. 9, 10, 1848.

1 Smith, The English Flora, vol. v, p. 327, 1833.

2 Greville, Algae Britannicse, Synopsis, p. Ixiii.

'^ Histoire des Vegetaux Fossiles, p, 43, 1828.
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Diagnosis.—'' F. caule pinnatum ramosa^ foliis sparsis numerosis, caulem indique,

tegentibus, oblongo-linearibus membranaceis (?) enervis."^

After examining a number of specimens, none of which, however, were so

instructive as could be desired, the writer feels it necessary to unite the three so-called

species Voltzia Phillipsii, Lind. and Hutt., Fucoides selaginoides, Sternb., and F. lycopo-

doides, Sternb., the differences being so slight, that he is strongly persuaded they

represent different parts of the same species.

The form named Fucoides lycopodoides, according to M. Ad. Brongniart, strongly

resembles those Caulerpas with distichous leaves, as C.pennata, Tourn., and C. taxifolia,

Tourn. : it appears to differ from them simply in the leaves being larger, and less

regularly arranged. The specimen of C. selaginoides figured in the ' Histoire des

Vegetaux Fossiles' agrees in many respects with the C. selago.

Pinna (j) prisca, Miinster, appears to be a compressed portion of the stem of

Caulerpa (?) selaginoides. Fragments of a vegetable fossil occasionally occur in the

Marl-slate strikingly resembling the figure in Count Miinster's ' Beitrage,' and which

it is difiicult to conceive to be anything else but the remains of the stem of this plant.

They are transversely barred, somewhat as in the fossil figured by Count Miinster,

a character which appears to be due to transverse cracks, resulting from the shrinking

up of the (cellular ?) substance of which they were composed.

As Professor Sedgwick, in the Supplement to his paper (Trans. Geol. Soc. 2d series,

vol. iii, p. 239), doubts " the two vegetable impressions," noticed by him elsewhere

(Op. cit. pp. n, 120), as being "two species of Fern," it is suggested that one of

them may have been the fossil under consideration: there can be little doubt,

however, that at least one of them was a plant of this kind (vide Neur.opteris

Huttoniana)

.

Caulerpa (?) selaginoides occurs in the Marl-slate at Thrislington Gap, Midderidge

(Sedgwick), Cornforth, Whitley, Cullercoats Bay, Brussleton, and Thickley, but

nowhere is it very common. Geinitz records it as occurring in the equivalent rock

(Kupferschiefer) at Mansfeld, Ilmenau, and Reichelsdorf ; and in the lower Zechstein

of Corbusen, Germany. The so-called Pinna (?) prisca is stated to occur in the

Kupferschiefer of Merzenberge near Gera, between Milbitz and Thieschiitz.^

' Brongniart, Histoire des Veg6taux Fossiles, p. 23, 1828.

2 A privately published lithograph appeared a few years since, representing a specimen of a gigantic

Fucus, apparently of the genus Ealymenia, found in the New Red Sandstone at Woodside, on the

Mersey. As it is questionable whether this f^irmation belongs to the upper division of the Permian system,

or the inferior portion of the Trias, it has been deemed advisable to allude to this fossil only thus in-

cidentally. For the same reason, a mere notice must suffice for the fucoids discovered by Mr. J. S. Dawes in

probably the same formation, between Birmingham and Walsall, (Vide Report of the British Association,

held at Manchester, 1842, p. 47 ; Transactions of the Sections.)
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Class AcROGEN^E, Ad. Brongniart, 1843.

Pkotophyta, Endlicher.

Cryptogames vasculares, Ad. Brongniart.

AcROGENS, Lindley.

Diagnosis.— '^ Steins and leaves distinguishable."^ (Lindley.)

This group, which differs from the last in possessing a vascular system,

embraces the Mosses, Ferns, Lycopodiaceas, Equisetaceas, and some other allied

plants, all of which, with the exception of the first and last, are known to occur, or

to have related to forms in the Permian system.

Sub-class FiLicALES, Lindley.

Diagnosis.—"Vascular acrogens, with marginal or dorsal one-celled spore-cases,

usually surrounded by an elastic ring ; and spores of only one kind."^ (Lindley.)

Dr. Lindley divides Ferns into three orders : OpJiioglossacecB (Adders' Tongues),

PolypodiacecB (ordinary Ferns), and DanaacecB (Baneworts, tropical plants). The

Permian species next to be described appears to belong to the second group.

Order Polypodiace^e.

Diagnosis.—" Spore-cases ringed, dorsal or marginal, distinct, splitting irregu-

larly."' (Lindley.)

Genus Neuropteris, Ad. Brongniart.

Diagnosis.—" Leaves bipinnate, or rarely pinnate ; leaflets usually somewhat

cordate at the base, neither adhering to each other, nor to the rachis, by their whole

base, only by the middle portion of it ; midrib vanishing at the apex ; veins oblique,

curved, very fine, dichotomous. Fructification .- sori lanceolate, even (covered with an

indusium) arising from the veins of the apex of the leaflets, and often placed in the

bifurcations."* (Ad. Brongniart.)

This is an extinct genus of Ferns which abounded during the early ages of the

world, as remains of it are very common in the coal formation : several species also

occur in the Jurassic rocks ; but only one is known to belong to the Permian

deposits '43f Britain.

' The Vegetable Kingdom, p. 4, 1847-

2 Op. cit. p. 74.

3 Op. cit. p. 78.

* Histoire des Vegetaux Fossiles, p. 226 ; Fossil Flora, vol. i.
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Neuropteris Huttoniana, King. Plate I, Fig. 4.

(?) One of the " Two species of Ferns" cited by Sedgwick. Trans. Geol. Soc. Lond.

2d series, vol. iii, p. 120, 1829.

Neuropteris Huttoniana, King. Catalogue, p. 5, 1848.

It is impossible to draw up a diagnosis of this Fern from the imperfect state in

which it is generally found. The pinnules, of which only single or isolated examples

appear to have been noticed, display the venation rather imperfectly : they resemble

tlie pinnules of Neuropteris gigantea in form, at least, such as they are represented by

Sternberg in the ' Flora der Vorwelt.' pi. xxii ; but the veins are wider apart, some-

what as in N. heterophylla. The form of the pinnules is somewhat oblong : they have

an indistinct midrib : and the veins, several of which apparently rise from the base,

become forked as they approach the margin.

Professor Sedgwick notices two Ferns in his paper, but it is suspected that the one

not cited in the synonomy under the present head, and which has not yet occurred to

the writer, is the Caulerpa (?) selaginoides, a view apparently sanctioned by what has

already been stated under this species.

Neuropteris Huttoniana occurs sparingly at Thrislington Gap, Midderidge, Brussleton,

and East Thickley, in the Marl-slate.^

Sub-class Lycopodales, Lindley.

Diagnosis.—" Vascular acrogens, with axillary or radical one- or many-celled

spore-cases, and spores of two sorts."^ (Lindley.)

This group comprises the two orders LycopodiaceoB and Marsilacea, to which it is

proposed to add another, Lepidodendracea, which is represented by several palaeozoic

forms.

Order Lepidodendrace.1;, Sternberg.^

LepidodendrejE, Vnger.

SAGENARiACEyE, Corda.

Diagnosis.—Arborescent plants having a stem, with a rather large pith, consisting of

perpendicularly elongated parenchyma, and surrounded by a narrow, completely-

closed cylinder (medullary sheath ?), composed of irregularly-arranged, striated vessels.

Encircling the cylinder is a broad zone of spheroidal parenchyma, surrounded by

' A remarkable Fern (?), figured and described in the 'Fossil Flora,' vol. iii, p. 201, under the name of

Dictyophyllum crassinervum, has been found in the (Permian or Trias?) New Red Sandstone, near

Liverpool.

^ The Vegetable Kingdom, p. 69, 1847.

^ Sternberg considered this a "Family" group, which he named " Lepidodendron."
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another zone of a similar but denser tissue : the whole inclosed by a cuticle of

radiately-disposed parenchyma. Bundles of spiral or striated vessels pass off from the

outside of the (?) medullary sheath into the leaves, the collective bases of which, in the

form of lozenge-shaped prominences, cover the stem in quincuncial order.

Bothfodendron, Lepidodendron, and some other forms, characterise the group.

Genus Lepidodendron, Sternberg.

Diagnosis.—" Stems dichotomous, covered near their extremities by simple, linear,

or lanceolate leaves, inserted upon rhomboidal areolae ; lower part of the stems leafless;

areolae (longer than broad) marked near their upper part by a minute scar, which is

broader than long, and has three angles, of which the two lateral are acute, the lower

obtuse ; the latter sometimes wanting."^

The late investigations of Dr. Jos. Hooker on the fructification of Lepidodendron have

completely demonstrated its lycopodal character,^ which -had been rendered extremely

probable by the previous researches of Lindley, Brongniart, and Morris, particularly by

the latter, who, several years since, described and figured the tripartite spores of this

genus, discovered by Mr. J. Prestwich in the coal formation of Coal Brook Dale.^

Although the fructification of Lepidodendron agrees very closely with that oi Lycopodiwn,

the character of its tissues removes the genus not only from the latter, but favours

both genera, being placed in distinct ordinal groups.

Lepidodendrons, in their foliage and external appearance, evidently bore a striking

resemblance to some of our recent coniferous plants ; but these are the only points of

agreement, as their tissues and fructification place them in a much lower division of

the vegetable kingdom. They may be said to have been gigantic Lycopodales,

rivalling in stature and simulating in appearance some of the Conifers of existing

forests.

Lepidodendron (?)

Lepidodendron, King. Catalogue, p. 5, 1848.

— Howse. T. N. F. C. vol. i, p. 264, 1848.

Specimens of Lepidodendron are occasionally found in the Lower New Red Sand-

stone Quarry, between Westoe and South Shields. There is one in the Newcastle

Museum from this locality ; but it is so imperfect as to render the making out of its

specific^character an impossibility.

' Fossil Flora, vol. i.

2 "Remarks on the Structure and Affinities of some Lepidostrobi," by Dr. Jos. Hooker, F.R.S., &c.,

inserted in the •' Memoirs of the Geological Survey of Great Britain,' &c. vol. ii, part ii, 1848.

^ Transactions of the Geological Society of London, 2d series, vol. v, pi. xxxviii, figs. 8, 9, 10.
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Sub-class Calamitales, King.

It is proposed to adopt provisionally a new group in which to include the extinct

genus Calamifes, which, from its histology and general aspect, does not appear to

belong to any yet established. From what is known of the genus just named, the

sub-class Calamitales may be characterised as consisting of plants having jointed stems

and branches, with a distinct pith, surrounded by a ligneous (or ligneo-vascular) zone,

which is intersected by medullary rays, and composed of striated vessels or tubes arranged

in radiating series. Considering the histological character just given, this group may,

with some propriety, be separated from the class Acrogena, and placed among the

Dicotyledons, as originally suggested by Dr. Lindley.^

Genus Catamites, Suckow.

Diagnosis.—" Stems jointed, regularly and closely furrowed, hollow, divided in-

ternally at the articulations by" a transverse diaphragm, covered with a thick cortical

integument. ( ? Leaves verticHlate, very narrow, numerous, and simple.)"^

It is necessary to mention that the above diagnosis is incorrect so far as relates

to the stems being "hollow." From specimens in iron-stone nodules found in the

collieries of St. Berain and St. Leger, M. Ad. Brongniart has arrived at the conclusion

that the fossils termed Calamitea by Cotta, are in reality Calamites with the tissues

mineralized.^ Mr. Dawes has also been fortunate in the discovery of specimens

leading to the same conclusion.*

Calamites (?)

Calamites, King. Catalogue, p. 5, 1848.

— Howse. T. N. F. C. vol. i, p. 264, 1848.

A specimen resembling Calamites Mougeotii, now in the Newcastle Museum, was

some years since found in the Lower New Red Sandstone Uuarry, between Westoe

and South Shields.

' Fossil Flora, vol. i, p. 53.

2 Idem, vol. i.

^ "Observations sur la Structure interieure du Sigillaria elegans," &c., in Archives du Museum

d'Histoire Naturelle, tome i.

'' The Quarterly Journal of the Geological Society, vol. v, p. 31, 1848,
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Sub-class SiGiLLARALES, King.

Diagnosis.—Arborescent plants, having stems with a large pith encircled by a

narrow striato-tubular (ligneous ? ) cylinder, the tissue of which is intersected by

medullary rays, and arranged in radiating series. On the inner side of the cylinder is a

(reticulated ? ) medullary sheath, consisting of irregularly-arranged vessels. On the

outside of the cylinder is a broad zone of cellular tissue, inclosed in a distinct cuticle.

Bundles of spiral or striated vessels pass off from the medullary sheath, through the

(ligneous ? ) cylinder, into the leaves, the collective scars of which (in the typical

genus) are arranged in single rows on ribs, running longitudinally up the stem.^

The writer has not yet seen any reason for modifying the view which is advanced

in his " Contributions'' respecting the affinities of Sigillaria ; he is therefore led to

place the present group between " the highest vascular Cryptogams and the Cycadeous

Gymnosperms."^

Order Sigillariace^ {Sigillariece), Corda.

Genus Sigillaria, Ad. Brongniart.

Diagnosis.—" Stem conical, deeply furrowed, not jointed ; scars placed between

the furrows in rows, not arranged in a distinctly spiral manner, smooth, much narrower

than the intervals that separate them."^

Sigillarias have been trees, with a simple or branched stem, varying from twelve

to a hundred feet in height, having large, wide-spreading, thickly-fibrilled roots (most

probably Stigmarid), and apparently crowned with a pendant fern-like fohage ( ? certain

species of Neuropteris).*

^ Vide Ad. Brongniart's "Observations sur la Structure interieure du Sigillaria elegans," &c. in the

'Archives du Museum d'Histoire naturelle,' tome i ; and the writer's " Contributions towards establishing the

General Character of the Fossil Plants of the genus Sigillaria," in the ' Edinburgh Philosophical Journal,'

vols, xxxvi, xxxvii, and xxxviii.

2 Edin. Phil. Journal, vol. xxxviii.

3 Fossil Flora, vol. i.

"* This is the view which the writer published in the 'Edinburgh Philosophical Journal,' in 1S45.

Respecting the much-debated point connected with the root, he read at a meeting of the Natural History

Society of Northumberland, Durham, and Newcastle-on-Tyne, in May 1842, a paper, one of the principal

objects of which was to prove that " Stigmaria, which has hitherto been considered a distinct plant, is

nothing moVe than the root of Sigillaria." (Vide Literary Gazette, June 18, 1842, p. 425.) Subsequently,

and it is believed at the Cork meeting of the British Association, held in 1843, Mr. E. W. Binney first

announced his discovery of Stigmaria occupying the position of roots to Sigillaria, which induced the

present writer to bring before the public, in the ' Edinburgh PhOosophical Journal' for October 1843, an

outUne of his own views as contained in the paper already referred to, the publication of which

was commenced in the succeeding number, under the title of "Contributions towards estabUshing

the General Character of the Fossil Plants of the genus Sigillaria." It is necessary to mention these

b
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SiGILLARIA (?)

SiGiLLAKiA, King. Catalogue, p. 5, 1848.

Specimens of the genus under consideration occasionally occur in the Lower New
Red Sandstone Quarry between South Shields and Westoe, but they are so very

imperfect as to render it impossible to say whether or not they belong to any species

identical with those found in the immediately subordinate Coal-measure beds.^

facts, as they appear to have been entirely overlooked by almost every one who has written of late on the

subject. It may be added, that the writer does not think any evidence has yet come to light proving

positively that Stigmaria is the root of Sigillaria : all that can be safely said is, that there are very strong

evidences in its favour : this is the view which he advocated in the " Contributions," although a more

decided one was taken in his previously published notices.

' From the occurrence of true Coniferous Gymnosperms in the Carboniferous rocks of England, one is

induced to believe in the existence of this section of plants in the same geographical area during the

Permian epoch. Some years ago, the Rev. Dr. Buckland read a paper at a meeting of the Geological

Society, " On the Occurrence of Silicified Trunks of Large Trees in the New Red Sandstone Formation, or

Poikilitic Series, at Allesly, near Coventry" (vide Proceedings of the London Geological Society, vol. ii,

pp. 439-40), sections of which displayed the true discigerous vessels of Coniferous wood. Is the Allesly

Sandstone Permian or Triassic 1

The " small fragments of carbonized wood," and " carbonaceous matter apparently derived from

vegetable fossils," noticed by Professor Sedgwick as occurring in " the Marl and Blue Shelly Limestone-

beds of Palterton and Bolsover" (vide Trans. Geol. Soc. Lond,, 2d series, vol. iii, pp. 81, l20), require to

be alluded to in the present place. Perhaps the "many," "long," " compressed cylindrical stems, about

one inch and a half in diameter, but without any external markings to indicate their origin," seen by the

same gentleman (Op. cit., 2d series, vol. iii, pp. 107, 120), traversing the low beds in Welsea Quarry,

between Nosterfield and Well, are the remains of Fucoids,—probably Caulerpa selaginoides.
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Of the five pnmaiy divisions into which the Animal Kingdom may be divided,

namely, Sponyia, Badiata, Articulafa, Mollusca, and Vcrtcbrata, the whole had repre-

sentatives during the remote period, the Natural History of which, pertaining to a

limited area, it is proposed to describe in the present Monograph.

Sub-kingdom SPONGIA, Auct.'

Sa-oyyos, Aristotle.

Spongia (Genus), Linnceus.

Ceratopiiyta si'OXGiosA, Schweiffffer.

PoRiFERA (Class), Grant.

Spongiad-E, Fleming.

Amorpiiozoa, Blainville.

Spoxgiaires (Family), Milne Edwards.

Gelatixifera, Hoc/g.

Diagnosis.—" Organized bodies growing in a variety of forms, permanently rooted,

unmoving and unirritable, fleshy, fibro-reticular, or irregularly cellular, elastic and

bibulous, composed of a fibro-corneous axis or skeleton, often interwoven with siliceous

or calcareous spicula, and containing an organic gelatine in the interstices and interior

canals ; reproduction by gelatinous granules generated in the interior, but in no

special organ."^

Dr. Grant, to whom naturalists are much indebted for some interesting particulars

on Sponges, divides the group into the three orders

—

Ilalinida (with siliceous spicula),

Leuconida (with calcareous spicula), and Keratosa (consisting principally of horny

species) -^ but, as it is not yet ascertained to which of these groups the Sponges

hereafter noticed belong, it is deemed advisable to waive all discussion on the several

interesting points involved in the consideration, and to pass on to the genera to which

they appear to belong, taking simply their external characters as the means of

identification. It may be premised, that Mr. Bowerbank has demonstrated the

' Dr. Johnston, A History of British Sponges and Lithophytes, p. 78, 1842.

- British Annual and Epitome of the Progress of Science for 1838, p. 267. In addition to the orders

proposed by Dr. Grant, the singular genus Dgsidcea, Johnston, (" spongious, with imbedded inorganic

grains of sand,") may hereafter be considered as the type of another order.
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existence of Halinidas or Sponges with siliceous spicula in the Greensand ;^ and

lately, Mr. Lonsdale has described a genus {Conis, a granulo-calcareous Sponge)

belonging to the order Leuconida, from the same formation.^

Genus Scyphia, Oken.

Diagnosis.—" Stirps affixa, cava, simplex vel subramosa, cylindracea, ore aperto,

e fibris reticulatis."^ (Goldfuss.)

This genus, which is t)^ified by the recent Spongia flstwlaris, Esper, embraces Sponges

" with a reticulated tissue, and whose general form resembles a cylindrical or ex-

panded tube, terminated by a large opening."* Goldfuss has figured several Jurassic

species.

ScYPHiA TUBERCULATA, Kinff. Plate II, figs. 1 and 2.

ScYPHiA TUBEKCULATA, King. Catalogue, p. 5, 1848-

Diagnosis.—Form cylindrical. Surface tuberculated. With an axial excurrent

canal, from which several smaller ones strike off to the surface; the superficial tubercles

forming their apertures.

This Sponge appears to be scarce. It occurs in the Shelly Limestone at Humbleton

Hill and Dalton-le-Dale.

Genus Mammillopora, Bronn.

Lymnoeea, Lamouroux.

Diagnosis.—'^ Masses mammillated, finely porous and reticulated, agglomerated

within a common calciform, wrinkled, adherent base."^

This genus was originally proposed by Lamouroux, whose name Lymnorea being

preoccupied, Bronn was led to replace it in his ^ Pflanzenthiere' and ' Lethsea' by the

one herein adopted. The above diagnosis, from the ' Penny Cyclopaedia,' has been

used in preference to the one in German given by this author.

Mammillopora mammillaris. King. Plate II, figs. 3 and 4.

Manon mammillaris. King. Catalogue, p. 5, 1848.

Diagnosis.—Form mammillary poljonorphous. Fores minute and polygonal.

This Sponge has some resemblance to the Jurassic Mammillopora protogaa, Bronn

1 Proceedings of the Geological Society of London, vol. iii, p. 280.

2 Quarterly Journal of the Geological Society, vol. v, part i, pp. 63-6.

2 Petrefacta, Heft i, p. 4.

* Milne Edwards, in Lamarck's ' Animaux sans Vertfebres,' vol. ii, p. 578, 2d edition, 1836,

^ Penny Cyclopaedia, vol. xxii, p. 376.
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{Lymnorea mammillosa, Lamouroux), but it does not display the large oscula on the

summit of the mammillse, characteristic of the latter. The want of large excurrent

openings in this species has caused its removal from the genus Manon, in which it

was formerly placed.

Mammillopora mammillaris occurs sparingly in the Shelly Limestone at Humbleton

Hill.

Genus Tragos, Schweigger.

Diagnosis.— '' Stirps e fibris densis, subgelatinosis ; superficies ostiohs distinctis."^

(Schweigger.)

The type of this genus is the Alcyonium incrustans of Esper, which belongs to the

order Halinida. There is considerable doubt as to whether the following two Sponges

ought to be placed in it.

Tragos Tunstallensis, King. Plate II, fig. 5.

Diagnosis.—Form irregularly infundibular. Summit expanded and slightly exca-

vated. Margin of the cavity irregularly lobed. Outer surface uneven. Substance fibrous,

with numerous, small, excurrent passages.

The usual size of this Sponge is half an inch in height, and three quarters in

width. In its fibrous texture it resembles the Tragos patella^ figured by Bronn in the

' Lethaea Geognostica,' pi. xvi, fig. 3.

It is occasionally found in the Shelly Magnesian Limestone at Tunstall Hill.

Tragos Binneyi, King. Plate II, fig. 6.

Diagnosis.—Infundibuliform ; slightly excavated at the summit. Surface porous,

and irregularly tuberculated.

This is a larger species than the last, occasionally measuring an inch and a half in

width, and two inches in height. It appears to have been variable in its relative

proportions, as some specimens are much less in height than in width ; they have

somewhat the appearance, however, of having been depressed by superincumbent

pressure. None of the specimens examined show any excurrent openings on the

outside, but it is suspected that these, as in many recent cup-shaped Sponges, were

situated within the cavity : this part, however, is in general so filled up with mineral

matter and casts of shells, that it is impossible to offer any decided opinion on this

point. Where the outside is pretty clear of the investing mineral matter, there may

be seen a few small pores, which, it may be safely concluded, were the openings of the

^ Handbuch der Naturgeschichte der Skelettlosen ungegliederten Thiere, p. 422, 1820.
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incurrent canals. The figure of this Sponge is reduced to half the size of the original

specimen.

Mr. E. W. Binney, to whom I have much pleasure in dedicating this Sponge, has

obtained several examples from the Red Marls at Bedford, ten miles west of Manchester,

where it appears to be not uncommon.

Genus Bothroconis} King.

Diagnosis.—A creeping sponge. Surface pitted. Fibres irregularly reticulated.

Excurrent openings minute. Type, Bothroconis plana. King.

Being unacquainted with the chemical composition of its skeleton, I have nothing

to offer regarding the afi&nities of this genus, except the suggestion, that it may be

related to the Conii of Mr. Lonsdale.

Bothroconis plana, King. Plate II, figs. 7, la.

Diagnosis.—A flat, wide-spreading Bothroconis. Bits cup-shaped, one sixteenth of

an inch in diameter. Interstitial areas a little less than the pits in width.

The specimen from which figures 7, la, have been taken, is spread over an irregular

surface about six inches in diameter, but owing to long exposure to atmospheric and

other abrading influences, it is only in a few hollow, and consequently less exposed

parts, where the characters are preserved with any distinctness. The magnified

representation under figure la, Plate II, exhibits the regularly-margined, cup-shaped

pits {a) ; and the irregularly-reticulated intervening areas, furnished with pores (b),

which I am strongly disposed to regard as openings of the excurrent canals. This

species appears to be related to the larger Hydnopora (?) cyclostoma of Phillips, (vide

Geol. Yorksh., vol. ii, pi. ii, figs. 9, 10.)

I have only been able to find this interesting Sponge in the Shell-limestone at

Tunstall Hill.'

^ Etym. Bodpos, fovea ; and kovis, pulvis.

^ The Quarterly Journal of the Geological Society, vol. v, pp. 55-66, June, 1848.

^ Mr. Jones informs me that he has found in the Shell-Umestone of Tunstall Hill a minute Sponge (?),

globular, and irregularly pitted, of about J^ inch diameter.



ANIMALS. 15

Class FoRAMiNiFERA, D'Orbigny.^

Synonyms. Nautili et Orthoceeata, Auct. prior.

PoLYTHALAMA, CEPHALOPODA, LamarcJi. 1812. Extrait de son Cours.

— VEL MuLTiLOCULA, CEPHALOPODA, Latreille. 1825. Fam. nat. du Regne

Animal.

Cellulacea et Polythalamacea, — Blainville. 1825. Manuel de Malacol.

AsiPHONOiDEA, Cephalopoda, BeMaan. 1825. Monograph. Ammonit.

FoRAMiNiFERA, — D'Orfitjrwy. 1825. Annal. dcs Sciences nat.,tom. vii, 1826.^

— — Cuvier. 1828. Regne Animal., edit. nouv.

SYMPLECTOMERES,
"I ^ -n y. r,r r A lie

_, y Infusoires, Dujaratn. 1835. Aanal. des Sciences nat., sec. ser.
Rhizopodss,

J

Polythalamia, Bryozoa, Ehrenberg. 1838. Abliand. der Akad. Berl.

FoRAMiNij; BRES, " entreles Echinodcrms et les Polypiers," IfOrhigny. 1846. Foraminif.

foss. Vienne.

FORAMINIFERA, " immediately abovc the Porifera," WiUiamson. 1849. Trans. Microscop.

Soc, vol. ii.

A group of minute, shelled animals, belonging to the sub-kingdom Acrita ; marine,

inhabiting sea weeds and the sea bottom
;
generally free, but sometimes attached to

shells, corals, &c.

Animal gelatinous,^ occupying a calcareous shell, which is formed of a succession

of cells or chambers, arranged in a straight, spiral, or agglomerated manner. The

cells communicate one with another either by one or more apertures,* or by a narrow

neck or tube, through which the animal matter is continued from cell to cell.^ The

cells are either separate from each other, or more or less envelope one another. The

later cells are progressively larger than the earlier cells. The shell is generally

perforated with foramina^ for the passage of retractile filaments (pseudopodia).

The occurrence of Foraminifera in the Permian Formation not having hitherto been

1 By Mr. T. Rupert Jones.

2 M. d'Orbign/s researches in the natural history of this group were commenced in 1819. The paper

containing his Tableau des Cephalopodes was read in 1825, and published in the Ann. Sc. nat. for 1826.

^ Like the substance of Hydra. The presence of a stomach is doubtful.

* Hence the appellation " Foraminifera."

* Each new articulation of the animal being produced by gemmiparous generation from the aperture at

the extremity of the preceding cell, and each cell being a repetition of the former cells, the character of the

connexion between the cells is shown by the external orifice of the last cell.

^ With regard to the perforated appearance of many of the Foraminifera, especially the hyaline species,

I would observe that the apparent apertures, as shown by transmitted light, are really, when seen by

reflected light, merely punctations or thinned doubly-concave spaces in the shell. In the investing coats

of the Nummulite, which appear to be perforated with minute tubules, the separate flakes, when favorably

mounted, are seen to be imperforate, but bearing innumerable and scarcely-separated transparent spots

;

and these, when the coats are arranged one on another, are placed in so regular an order from within out-

wards, that in an oblique section, fine transparent lines , resulting therefrom give the whole shell the
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noticed, and twelve species only having been described as belonging to the earlier

strata/ the few species which we now bring forward may perhaps be regarded as of

some interest. The presence of so few species of this group in the early formations

tends to strengthen the remark made by M, d'Orbigny, that the Foraminifera

appear to have been subject to a somewhat regular progression both in character and

number, the simple forms occurring in the early formations, and that but rarely, and

the most complicated not appearing until the cretaceous, tertiary, and recent epochs,

and then with profusion. Further observations, however, by increasing our knowledge

of the microzoa of the palaeozoic rocks, may perhaps somewhat modify this interesting

hypothesis.

Of the two genera, Dentalina and Textularia, found in the Magnesian Limestone,

the first (a simple form) is the most common, and is locally abundant ; the latter (a

more advanced or complex form) is stated by M. d'Orbigny to appear for the first time

in the Neocomian series. Prof. Ehrenberg, however, in March 1843 (Monats-Bericht

Berl. Akad.), described a Textularia ofthe Russian Carboniferous rocks, and Mr. Phillips

has pointed out the existence of this genus both in the Mountain-limestone, and the

Oolite of Yorkshire, and we have now two species to add from the Permian group.

The specimens under notice were obtained from some thin calcareous slabs, occurring

on the sea coast near Byers' Quarry, between Sunderland and South Shields, composed

of a hard gray crystalline Limestone, with an uneven surface, here and there

exhibiting a covering of fine calcareous grit. The latter, almost if not quite as hard

and compact as the crystalline Limestone, had been subjected to the action of the

waves and weather, and afforded casts and shells of Mollusca, Entomostraca, and

Foraminifera standing in relief, and more or less perfectly preserved. The crystalline

Limestone also afforded, on fracture, many specimens of Entomostraca, and probably

may have been as rich in organic remains as the less altered gritty covering.

Besides the species figured, a few other less distinct forms occurred in this Lime-

stone, as well as in a more friable and yellowish stone from Humbleton and Tunstall Hill.

appearance of being tubuliferous. The structure of the outer rim, however, of the Nummulite, and some

other genera, may be truly tubular or foraminated, admitting the passage of pseudopodia. In Textularia,

Valvulina, Bulimina, and others, in which the shell is not hyaline, but opaque and friable, the thinned or

transparent spaces in the shell are fewer, and very irregular in size and distribution ; and here tubular

structure, both apparent and real, is altogether absent, as also in the Agathistegia, in which the shell is

still more homogeneous and opaque.

1 The Carboniferous Limestones of Russia. (See Geol. Russia, vol. ii, p. 382.) Evidences of Foraminifera

were observed in Mountain-limestone by Messrs. Tennant and Darker in 1839, and by Mr. Lonsdale in

1840, but the genera were not ascertained ; and Mr. Phillips, both in 1841 (Palseoz. Foss. Devon., p. 153)

and in 1846 (Remains of Micros. Anim., Yorkshire, p. 5), refers to the presence of Foraminifera in the

Mountain-limestone, and in the Devonian and Silurian rocks. See also Mr. WUliamson's paper on some

Microscopic Objects, &c. (Manchest. Mem., 1847, p. 88). An additional species, Nodosaria fusuliniformis,

has been noticed by Prof. M'Coy in the Carb. Limestone of Tyrone (Ann. Nat. Hist., 1849).
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Order Stichostegia, D'Orbigny.

Genus DentaUna, D'Orb.

Generic characters.—Shell elongate, conical, equilateral, slightly curved ; formed of

a series of chambers, more or less globose, arranged end to end, on a single axis.

Aperture small, round, on apex of the last chamber.

No. 1. Dentalina Permian a, nob. Tab. VI, fig. 1.

INCH.

Length, Jg-

Thickness, -^^-g

Shell formed of about nine smooth, oval cells. The early cells subglobose, the

later cells longer than broad. Last cell somewhat beaked. Sutures shallow.

Not rare, both in the young and adult state, at Byers' Quarry.

Several species of Dentalina approach this form, especially D. elegans, D'Orb.

(tertiary), Foram. foss. Vienne, p. 45, n. 21, tab. i, figs. 52-6, and T). gracilis, D'Orb.

(cretaceous), Mem. Soc. Geol. France, tom. iv, V^ partie, p. 14, n. 4, tab. i, fig. 5.

No. 2. Dentalina Kingii, noh. Tab. VI, figs. 2, 3.

INCH.

Length, ^L

Thickness, -j^

Shell formed of about eight globose cells, each bearing ten to twelve ribs. Sutures

excavated.

Of frequent occurrence, at Byers' Gluarry.

D. Kingii is very similar to B. multicostata, D'Orb. (cretaceous), Mem. Soc. Geol.

France, tom. iv, V^ partie, p. 15, n. 8, tab. i, figs. 14, 15 ; which latter, however, has

more than double the number of ribs. This form is closely allied to that of

Nodosaria sulcata, Nilss. (cretaceous), Nod. elegans, Milnst. (tertiary), Nautilus ohliquus,

Gualt. (recent), N.jugosus, Montag. (recent), and Nod. Rapa, D'Orb. (recent).

No. 3. Dentalina (?) Tab. VI, fig. 4.

INCH.

Length, ^\
Thickness, -^-^

Crystalline and transparent cast of shell formed of two oval, oblique cells ; last

cell beaked; each cell marked with a diagonal fold, as if it were a tube bent on

itself.

We have met with three instances of this anomalous fossil, in the same locality as

the last.

c
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Order Enallostegia, D'Orbigny.

Genus Textularia, Defrance.

Generic characters.—Bliell conical or wedge-shaped, equilateral, formed of cells

arranged (like a band of hair) alternately, on the same plane and on two distinct

parallel axes. Aperture semilunar, on the inner side of the last cell.

No. 1. Textularta Triticum, noh. Tab. VI, fig. 5.

INCH.

Length, ^i^

Thickness, -^-^

Shell conical, somewhat flattened on two of its sides ; its horizontal section oval

;

composed of nine subglobose cells. Sutures deeply sulcated.

This species is found at Byers' Quarry ; rare.

No. 2. Textularia cuneiformis, nob. Tab. VI, fig. 6.

INCH.

Length, /^

Thickness, -,-ij

Shell wedge-shaped, having four equal sides ; composed of fourteen to sixteen

flattened cells. Sutures shallow.

We have seen three or four specimens of this species from Byers' Quarry. A very

similar form occurs in the Gault of Folkstone.

Genus Spirillina, Ehrenberg.

Gen. char.—Microscopic shell, spiral, orbicular, porous, hyaline, smooth. (Ehrenb.)

After the execution of the plates, Mr. King found in the Shell-limestone at

Tunstall Hill a specimen of a spiral shell, apparently identical with Spirillina,

Ehrenb.

The specimen is a horizontal section, -l inch diameter, having six volutions, and

without any traces of septa.

The alliances of this little Serpula-like shell are at present uncertain. Professor

Ehrenberg and Mr. Williamson have noticed similar shells in the recent state, and

Mr. Strickland a species from the Lias.
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In his paper on the " Recent Polythalamia and Infusoria of North and South

America,"^ Professor Ehrenberg has placed amongst the Polygastrica a spiral,

foraminated, unchambered, six-whorlcd shell, from Vera Cruz, with the above-cited

characteristics. The specimen having several young shells within it (passim testulis

pullis foeta), received the appellation of Sj). vivipara. Mr. Williamson, in his paper on

" Some of the Microscopical Objects found in the Mud of the Levant, &c.,"2 notices and

figures a minute, spiral, transparent Foraminifer, having no trace of septa, which, except

that it contains no young shells, appears to be identical with Professor Ehrenberg's

species ; and at page 87 Mr. Williamson notices how closely the specimens he has

seen resemble the one found by the Rev. P. B. Brodie in the Lias, and figured and

described by Mr. Strickland, in the ' Geol. Journal,^ vol. ii, p. 30, as Orbis infimiis.

We have from the Lias a cast in pyrites of this little spiral shell, ^, inch diameter,

one surface concave, the other nearly flat, composed of six volutions partially covering

one another, convex on their outer, and concave on their inner or enveloping surface ;

a portion of the shell, soft, white, and apparently destitute of foramina, is still adherent,

especially between the volutions ; the pyrites in the inner whorls is somewhat

mammillated, and has some irregular transverse scorings, but no decided evidence of

septa exists.

A specimen from the Miocene Sand of Bordeaux, ^ inch diameter, has six sub-

cylindrical volutions, with a central space, and (mounted in balsam) exhibits an

appearance that at first sight seems to be the result of concamerations ; but on closer

examination, the outer wall of the volutions that have been covered by the external

whorls seems to be perforated by large pear-shaped passages ; this appearance is more

visible on one (the concave) surface than on the other (the flat) surface of the shell,

and is the result of surface-markings. The flat surface is sub-concentrically marked

with coarse, rounded punctations, and the concave surface bears a series of large pear-

shaped pits^ along the sutures of the volutions, and a cluster of punctations on the

central space. The shell of this individual is not foraminated as Professor Ehrenberg's

and Mr. Williamson's specimens are described to be.*

Although, according to these authors, the shell of the recent specimens is more or

less perforated with foramina, that is, beset with transparent points,'' a character

generally found amongst these microscopic, shelled Acrita, yet the absence of septa, or

rather of the evidence of this little microzoon having been built up of a succession

1 Abhand. Konig. Akad. Wissenschaft. Berlin, 1841, p, 442.

2 Page 45, pi. ii, fig. 34, printed from the Manchester Lit. Scient. Soc. Mem. 1847.

* Formed apparently by regular depressions on the enveloping edge of the investing whorl.

•* It is just possible, however, that transparent pittings have been regarded as foramina in these as

in other instances. (See note 6, page 15.)

^ For the same reason, viz. its punctated surface, the Bordeaux specimen has some claim lo an alliance

with the Foraminifera.
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of individual cells, a mode of structure still more characteristic of Foraminifcra

,

D'Orl). {Poli/thcdamia, Ehren.), is very inimical to the classing of Spirilhna with the

Foraminifcra.

Professor Ehrenberg has placed Sj). vimiiara among the Polygastrica, but to this

i^roup it appears even more strange than to the Foraminifcra.

The further examination, however, of recent specimens will probably decide to

what family this minute organism really belongs. In the mean time we may direct

observation to the fact of the existence of the genus, and probably the same species,

not only in the recent state (in the Gulf of Mexico and the Mediterranean) and in the

super-cretaceous deposits (Bordeaux), but also in the Lias and the Magnesian Limestone.

Although so like a Serpula in its form, the fact of its occurring in these various

deposits strongly militates against its being an Annelid, and places it amongst such

low organisms as Polygastrica or Polythalamia, which preserve generic and even

specific characters throughout very many geological epochs.

Sub-kingdom RADIATA, Cuvier.

Zoophytes, Auct.

This portion of the Animal Kingdom is divisible into five classes, viz. : Jnfmoria,

Entozoaria, Malactinia, Polyparia, and EcJiinodermata, the last two of which are only

known as members of the Permian Fauna.^

Class PoLYPARiA (^Les Polypes'^), Lamarck, 1801.

The latest writers on this group divide it into w^hat may be termed two sub-classes,

viz. Nudihraddata and CiliobracJiiata, respectively characterised by the absence or

presence of cilia on the tentacles or brachial appendages surrounding the oral aperture

1 I have adhered throughout this Monograph to the law of priority only as regards the names of species,

genera, and families. With respect to higher groups, I have used such names for them as appear to be the

most suitable, and I have often altered the value of the groups, on which such names have been imposed:

thus Blainville's name Palliohranchiata is more scientifically con-ect than Cuvier's Brachiopoda ; besides, it

is expressive of the great distinguishing character of the group to which it belongs. Blainville's name has

therefore been preferred, though the value of the group of Molluscs, to which the author of the ' Manuel

de Malacologie' applied it, has been raised to the rank it holds in the Cuvierian system.

" Les Polypes "ont €{€ ainsi nommes, parce que les tentacles qui entourent leur bouche ces font un

peu ressembler au poulpe, que les anciens appelaient polypus."—Cuvier, Regne Animal, tome iii, p. 289,

1830.
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of the polyps. The first sub-class may be conveniently divided into two orders,

Hydroida and Actinoida ; but the second does not as yet appear to be resolvable into

more than one, for which it is intended to use in a popular sense the name Bryozoa,

originally proposed for the group itself by Ehrenbcrg. In the first and lowest order,

Hydroida, digestion is performed by the secretion of a simple sac excavated in the

gelatinous and granular substance of the animal's body. In the second, Actinoida, the

digestive sac, which, like the first, throws out the rejectamenta by the same aperture

as that which receives the nutriment, is suspended b}^ a series of vertical folds of

membrane, in a distinct abdominal cavity, to the outer parietes of the body. In the

sub-class Ciliohrachiafa, the alimentary canal, which is likewise suspended loosely in

an abdominal cavity, is provided with a distinct mouth and outlet.^

It is uncertain whether the whole of the orders just noticed have representatives

amongst the Corals hereafter to be described. There are strong objections to any of

them being considered as Hydroidas ; but there is nothing to oppose the placing of

most of them in the other divisions.

Sub-class NuDiBRACHiATA, Farre.

Waiving the Hydroida, for the reason just stated, it is proposed to pass at once to

the order Adinoida established by Dana, who divides it into two sub-orders, Actinaria

and Alcyonaria.

Sub-order Actinaria, Dana, 1847.

ZoocoRALLiA POLYACTINEA, Ehrenberg.

ZoANTHA, BlainviUe.

Les Zoantaires, Audouin et Milne Edwards.

ZooPHYTA HELiANTnoTDA, Johnston.

Diagnosis.—" Tentacles six, twelve, or more in number, not papillose (with few

exceptions), and perforate at the apex ; often coralligenous ; coralla calcareous, very

rarelv corneous, cells radiate with lamellae."" (Dana.)

The members of this division arc represented on the British coasts by the naked

Actinias or Sea Anemones, everywhere distributed on our rocks ; by the single species

Zoantlius^ Couchii, which seems to be confined "to the Cornish part of the British

Channel ;" and by a few forms of lamelliferous Corals rarely to be met with in northern

' Vide Owen's Lectures on the Comparative Anatomy and Physiology of the Invertebrate Animall,

p. 82.

- Structure and Classification of Zoophytes, p. 113, 1847-
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seas.* The Madrepores, Astreas, Fungias, and other calcareous forms so abundant

in warmer climates, are familiar productions of Actinarian Zoophytes.

The animal is generally of a cylindrical form ; often crowned with a large number

of naked, tubular tentacles, encircling a single contractile orifice, which serves the

double purpose of an ingress and egress opening. The orifice leads into a short

gullet, terminating in a large digestive cavity, which is lined with numerous vertical

membranous folds, constituting, apparently, the principal seat of reproduction. These

folds are supported by the radiating plates to be seen in Astreas and Fungias, and in

the figure of Calophyllum Donatianum given in Plate III, fig. 1

.

Family Cyathophyllid^, Dana.

Diagnosis—" Coralligenous, the corallum of each polyp, internally at middle,

usually transversely or obliquely cellular."'^ (Dana.)

This family embraces a number of Palaeozoic genera, such as Cyathophyllmriy

Strombodes, and the one next to be noticed.

Genus Calophyllmn, Dana.

PoLYCiELiA, King.

Diagnosis.—" Quite simple, caliculato-ramose, or aggregate. Corallum within

transversely septate ; cells concave, regularly stellate ; no internal dissepiments

between the lamellae and the sides of the corallum, therefore not cellular." (Dana.)

At the time I published the paper " On some Families and Genera of Corals," in the

' Annals and Magazine of Natural History,' 2d series, vol. iii, April, 1849, I was not

aware that Mr. Dana had previously established a genus under the name of Calophyllum

corresponding to my Polyccelia, typified by a Permian Coral, which had been originally

named Turhinolia Donatiana.

Both genera being evidently the same, I readily adopt the name which belongs

to it by right of priority ; but lest it should hereafter be found necessary to subdivide

the genus as given by Mr. Dana, it has been deemed necessary to repeat the diagnosis

of Polycalia as published in the ' Annals.'

" A (?) simple Cyathophyllidia. i^or^ conical. Walls solid. Primary vertical plates

converging to within a short distance of the centre. Secondary verticalplates reaching

^ Dr. Johnston, in his ' History of British Zoophytes,' 2d edition, notices four genera of British lamel-

liferous Corals, viz. Pocillopora, Oculina, Turhinolia, and Caryophyllia. With regard to Oculina, on

the occurrence of which in our seas there has been considerable doubt, a brief account by the writer

is given, in the 'Annals of Natural History,' vol. xix, p. 279, of a beautiful specimen of the species

O. prolifera, measuring eleven inches in diameter, which was brought up off the coast of Shetland, where

it had undoubtedly been living.

2 Structure and Classification of Zoophytes, p. 115.
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about half way to the centre. Transverse plates horizontal, at irregular distances from

each otlier, and extending quite across the cavity. Chambers or lamellar interspaces

capacious compared with those of other Cyathophyllidias. Reproduction within the

polypiferous cup.

" Type, Turbinolia Bonatiana, King, ' Catalogue of the Organic Remains of the

Permian Rocks of Northumberland and Durham,' p. 6.

" This genus differs from most CyathopliyllidiB in its structural characters ; but it

appears to be nearest related to Cyathophyllum, taking as its type the (?) tri-areal

C. plicatum of Goldfuss, which is the first species described under the genus. (Vide

' Petrefacta; pi. xv, fig. 12.)"^

It may be added, that the difference just alluded to consists in the absence, in

Calophyllum, of a distinct vesicular axis or central area, and a vesicular wall or outer

area. The genus is strictly uni-areal in its structure, possessing, in an unusually

developed form, merely the intermediate area of transverse and vertical plates found in

most of its associated genera.

Calophyllum Donatianum, Kin^. Plate III, fig. 1.

Turbinolia Donatiana, King. Catalogue, p. C, 1848.

Diagnosis.—A Calophyllum : vermiform : gradually enlarging from the base

upwards : transversely wrinkled and longitudinally striated on the outside. Vertical

plates dense and somewhat apart from each other : primaries four ; secondaries

sixteen. Transverse plates horizontal, rather thick, and at irregular distances from

each other. Polypiferous cell shallow.

This Coral bears a striking resemblance to Count Miinster's CyathopJiyllum radice-

forme (Beitriige, Heft 4, pi. ii), found in the calcareous Marl-beds of St. Kassian, in

the Tyrol.

The specimen figured, which is the only one of the species known to me, was

procured at Humbleton Hill, in the upper bed of Shell-limestone.

Petraia, Miinster.2

TuRBiNOLOPSis (fungites), PMlUps.

Cyatiiopuyllum (peofundum), Geinifz.

Streptoplasma, Hall.

Diaynosis.— " Polyparium unattached, undivided, conical, deeply concave (hypo-

crateriform on the lamelliferous surface. Lamellse denticulated on the edges, plain

on the sides, alternately long and short. External surface more or less striated

longitudinally in correspondence with the lamellse, and marked b)' annular lines of

growth." (Phillips.)

* Annals and Magazine of Natural History, 2d serieS: vol. iii, p. 388.

2 Beitrage, Heft i, p. 64.
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The original description, which appeared in the ' Beitrage/ of Petraia being so

imperfect,—Count Miinster having drawn it up under the belief that he was describing

a genus of Gasteropodous shells,—I have been compelled to adopt the diagnosis given

by the author of the ' Palseozoic Fossils of Cornwall, &c/^ The views, too, of Professor

Phillips on the analogies of this genus may very appropriately follow as a pendant.

" In the single unattached mass and denticulated lamellge of unequal lengths, we see

the closest analogy with Fungia and Turbinolia (with the latter of which they have

been commonly united) ; while the deeply concave, lamelliferous disc and the absence

of horizontal septa seem to give generic peculiarity. The lamelloe are not granular

on their sides."

The genus is not known to occur in a recent state : all the species that have been

described belong to the Palaeozoic formations, unless we include in it the Anthophylluvi

venustum of Miinster found in the (?) Triassic beds of St. Kassian.

Petraia profunda, Germar. Plate III, fio-. 2.

(?) AsTR^A PEDICUJLATA, B. Phillips, Encyc. Met. vol. vi, p. G15, 1834.

(?) A Lamelliferous Coral, Phillips. Lardner's Cycl. Geology, vol. i, p. 190, 1837.

Cyathophyllum profundum, Germar. Versteinerungen, p. 37, 1840.

— — „ Geinitz, N. Jahrbuch, 1842, p. 579, pi. x

fig. 14a.

— — „ Geinitz, Gsea, von Sachsen, p. 98, 1843.

— — „ DeVerneuil, Bull. Soc. Geol. France, 2""' serie,

vol. i, p. 23, 1844.

Petraia n.s.. King, De Verneuil, Op. cit.

— — „ Geol. Russ. vol. i, p. 221, 1845.

Cyathophyllum profundum, Germar. Op. cit.

Petraia dentalis. King. Catalogue, p. 5, 1848.

Caryophyllia guadrifida, Howse. T. N. F. C. vol. i, p. 260, 1848.

Cyathophyllum profundum, Germar. Geinitz, Versteinerungen, p. 17, pi. vii,fig. 7, 1848.

I)ia(/nosis.—" Form conical, and slightly curved. Cavity deep, and longitudinally

furrowed. Plates of two lengths ; the longest five or more in number, plain edged ( ?)

and reaching half way to the centre ; the shortest from one to four in number.

Lamellar interspaces with two very finely-denticulated, slightly prominent ridges."^

The following description of Petraia profunda is copied from Geinitz :

" Umgekehrt lang-kegelformig mit tief herabgehender konischer Miindung. Die

starken Liingslinien der Oberfliiche, deren man auf einer Hiilfte oben gegen fiinfzehn

ziihlt, werden unregelmassig und hiiusig durch concentrische erhoete und vertiefte

Wachsthumsringe und Linien unterbrochen. Das untere Ende des Ganzen ist

gewohnlich etwas seitwarts gebogen. Die Miindung geht bis zur Mitte der Hohe,

1 Palaeozoic Fossils of Cornvrall, &c,, p. 1.

2 King, Catalogue, p. 5, 1848.
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sogar noch tiefer herab. Die Vertlieilung der Qiierlamellen, deren in der Mitte der

Lange etwa 24 vorhanden sind, ist nicht ganz regelraassig. In einem durchbrochenen

Exemplarc stehen die vier bis zur Axe laiifenden fast im Kreuz, und zwischen ilinen

fiinf oder sechs kleinere, welclie aiich ziemlich abwechselnd kleiner und grosser sind."i

The beautiful specimen figured by Geinitz, and from which the above description

is taken, is conical, with the lower or pointed end slightly curved : the aperture is

very deep, occupying the upper half of the specimen, or more : externally it

is longitudinally striated, and transversely rugose. The plates, of which there are in all

about twenty-four, vary in length : there are four long plates dividing the Coral into as

many compartments, each of which contains five or six short ones. The specimen

measures about an inch and a half in length.

The specimen represented in Plate III, fig. 2, is a broken cast ; but I am
enabled to make out some characters in addition to those given by Geinitz. The

original was of a conical form ; slightly curved ; with a deep cup, longitudinally

furrowed on its inner surface ; and several longitudinal plates of two lengths : the

longest, about five in number, reached half way to the centre ; the shortest are placed

between the others, in sets of from one to four, making in all about sixteen plates.

The cast shows, by means of a magnifier, that the lamellar interspaces were each

furnished with two very finely-denticulated, slightly prominent ridges ; but I have not

been able to satisfy myself of the existence of marginal denticles on the plates.

The Coral called by Count Miinster AntlLoplujllum venustum, from the St. Kassian beds,

offers a close resemblance to it.

Petraia jorofu7ida\s,dL rare species. I have only succeeded in procuring two or three

specimens from the Shelly Magnesian Limestone at Humbleton Quarry. Geinitz states

its having been found in the lower Zechstein at Eisleben, Ilmenau, Gerbstedt, and

between Hettstiidt and Leimbach.

Sub-order Alcyon aria, Audouin and Milne Edwards, 1836.

ZoocouALLiA OcTACTiNEA, Ehreubery.

ZooPHYTAUTA, BlauivUle.

Les Alcyoxiens, Audouin and Milne Edicards.

ZoopiiYTA AsTEROiDA, Johnston.

The members of this order have several representatives on the coasts of Britain
;

but only one or two kinds, the Alcyonias (Dead Man's Hands), and Pennatulas (Sea-pens)

are anywhere common : some others, as Gorgonias (Sea-fans) and Primnoas (Sea-

shrubs), are but rarely met with; while the remainder, as the Tubiporas (Music-coral),

Coralliums (Red Coral), and some others, are only to be found in foreign seas.

In the Alcyonarias, the body is usually of a cylindrical form ; the mouth is

1 A'ersteinerungcii, p. 17.

d
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generally encircled with eight broad, pectinated, prehensile tentacles ; and the digestive

cavity is often lined with a corresponding number of vertical membranous plaits,

subserving the same purpose as their more numerous homologues in the Actinarias.

The only Permian Corals having any claim to be placed in this group;, are those

included in the four genera next to be described.

Genus Calamopora, Goldfuss.

Diagnosis.—" Stirps calcarea, e tubis prismaticis, parallelus, contiguis, diver-

gentibus ; tubi diaphragmatibus transversis (e siphone prolifero) intersepti, et poris

lateralibus communicantes.'^^ (Goldfuss.)

This genus, of which the type is the Calamopora alveolaris, Goldf., was formed for

certain species of Corals, including the Corallium Gotldandicuin,\AVi.., erroneously placed

by Lamarck in his genus Favosites, which is typified by the Madrepora tiuncata of

Esper. The tubes of all the species have their walls foraminated, and they are furnished

interiorly with a number of transverse plates situated generally at regular distances

from each other.

Calamoporas existed very abundantly as individuals, though not as species, during

the earliest organic periods ; but they do not appear to have lived subsequently to the

Permian epoch,

Calamopora Mackrothti, Geinitz. Plate III, figs. 3, 4, 5, and 6.

(?) Calamopora spongites, Goldfuss. Petrefacta, p. 82, 1828.

(?)
— —

,, Germ. Transl. De la Beche, Geol. Man. p. 459,

1832; and 3d Eng. Ed. p. 572, 1833.

(?)
— — „ Phillips, Enc. Met. vol. vi, p. 615, 1834.

(?) TuBULicLADiA spiNiGERA, Lonsdale. De Verneuil, Bull. Soc. Geol. France, 2™ serie,

vol. i, p. 23, 1844.

(?)
— — „ Geol. Russ. vol. i, p. 221, 1845.

(?) Stenopora — „ Op. cit. vol. i. Appendix A, p. 632, pi. A, fig. 11,

1845.

Calamopora Mackrothti, Geinitz. Grundriss, p. 582, 1846.

Stenopora independens, King. Catalogue, p. 6, 1848.

— crassa, Lonsdale. Howse, T. N. F. C, vol. i, p. 260, 1848.

— Mackrothii, Geinitz. Versteinerungen, p. 17, pi. viii, fig. 10, 1848.

CosciKiUM DUBiUM, Geinitz. Op. cit. p. 18, pi. vii, figs. 24-27, 1848.

Diagnosis.—A branching Calamopora : with numerous slender, round or polygonal,

transversely-wrinkled tubes, rising perpendicularly in the centre of the branches, and

afterwards suddenly curving out to the surface. Interpolated or new tubes numerous

;

originating on the outside of the old ones. Margin of the apertures with from five to

eight spine-like tubercles.

^ Petrefacta Germanise, vol. i, p. 77.
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Considering that Mr. Lonsdale suspected this Coral to be the same as the Russian

Stcnopora spimgera^ it is to be regretted that the identity cannot as yet be satisfactorily

made out. There appear to be some points of difference between them, which it may
be as well to notice at present, such as the greater number of small interpolated tubes,

and the large tubes suddenly bending out towards the surface, in the English Coral

:

it is probable, however, when better specimens of the Russian form are examined, that

these differences will be found not to prevail, at least, to the extent alleged.

There can be little doubt that some of the specimens figured by Geinitz, in the

' Versteinerungen,' as Sfenopora Mackrothii are specifically identical with the English

Coral under consideration, particularly the one under figure 10, a, b, pi. vii; and this

is strongly suspected to be the case with those figured and described under the name

of Coscinium dubium (vide Op. cit. p. 19, pi. vii, figs. 24-7) ; but the specimens given

under figures 8 and 9 of the same plate appear to belong to a different species, the one

hereafter named Stenopora columnaris.

I formerly considered this Coral to belong to the genus Stenopora ; but its mural

foramina and transverse plates (vide PI. Ill, fig. 6, a, b), as displayed in a beautiful

specimen which I have lately procured, prove that it belongs to the genus Calamopora

of Goldfuss. These plates are concave superiorly, and separated from each other by a

space equal to the width of the tubes. The foramina generally run in perpendicular

rows, the continuity of which is broken by the transverse plates.

The Coral appears to have been small and variable in form, sometimes simple, but

generally with two, three, or more branches. The margin of the tube-apertures is

furnished with from five to eight spine-like tubercles, apparently hollow. The inter-

spaces between the apertures are generally small, through the close approximation of

the tubes, or the interpolation ofnew ones. The tubes are for the most part long, running

up the axis for a considerable extent, and afterwards suddenly curving out to the

surface : new tubes spring from the outside of old ones : they are often transversely

wrinkled or contracted, the contractions being parallel to the surface at whatever

inclination the tubes are to the plane of the axis of the branches.

A large dendritic Coral, from the Carboniferous Limestone of Northumberland,

occasionally measuring nine inches long, and apparently of this genus, has a structure

agreeing with that of the present species. Its tubes are furnished with numerous trans-

verse plates : their walls are foraminiferous ; and they are marginated with tubercles

;

but the transverse plates do not extend to the centre of the tubes ; generally little more

than half way ; the centre is consequently open, at least in the upper part of the tubes,

but lower down it becomes closed.

De Koninck's Favosites scabra seems to be a closely allied form ; and perhaps the

Russian Coral which Kutorga has identified with the Ceriopora niilleporacea of Goldfuss

is the same species.

^ Geology of Russia and the Ural Mountains, vol. i, Appendix A, p. 632.
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Calamopora MackrotJdi is rather a common Coral, being found at Tunstall Hill,

Humbleton Quarry, Dalton-le-Dale, Ryhope Field-House Farm, and Whitley, in the

Shelly Limestone. The German localities, according to Schlotheim and Geinitz, are

Milbitz and Corbusen, in the lower Zechstein ; and Glilcksbrunn and Liebenstein, in

the Zechstein-Dolomite.

Genus Stenopora, Lonsdale.

CoEALLiOLiTEs, ScMotheim.

TuBULicLADiA, Lonsdole?-

Diapiosis.—" A ramose, spherical, or amorphous tubular Polypidom ; tubes

polygonal or cylindrical, radiated from a centre or an imaginary axis, contracted at

irregular distances, but in planes parallel to the surface of the specimen ; tubular

mouths closed at final periods of growth ; ridge bounding the mouths, granulated or

tuberculated ; additional tubes interpolated."^ (Lonsdale.)

This genus, founded on an Australian fossil Coral, the Stenopora Tasmaniensis,

Lonsdale, is stated to be " essentially composed of simple tubes variously aggregated

and radiating outwards. The mouth is round or oblong, and surrounded by projecting

walls, having along the crest a row of tubercles. The mouth, originally oval, is gradually

narrowed i^vtvoq) by a band projecting from the inner wall of the tube, and finally

closed."^

In a specimen of Stenopora Tasmaniensis given me by Mr. Morris, the tubes are

partitioned by transverse plates, with precisely the same varying character as those in

the tubes of the Northumberland Carboniferous Calamopora already noticed ; but there

is no appearance of mural foramina.

Stenopora columnaris, ScJdotheim. Plate III, figs. 7, 8, and 9.

CoRALLiOLiTES coLUMNAKis, Schlotheim. Tasclienbuch, p. .")9, 181.3.

— — „ Akad. Miinch., vol. vi, p. 23, pi. iii, fig. 10, 1820.

Stenopora incrustans, King. Catalogue, p. 6, 1848.

(?) Alveolites producti, Geinitz. Versteinerungen, p. 19, pi. vii, figs. 28-31, 1848.

Diagnosis.—An incrusting Stenopora. Folypidoms tubular, cylindrical, slightly

wrinkled more or less transversely, and in close contact except towards their orifice,

w^here they are a little reduced in diameter, leaving rather wide interspaces, which are

often perforated with interpolated tubes. Apertures circular or slightly polygonal, with

a tuberculated margin.

This species might easily be confounded with Calamopora MackrotJdi, but, leaving

out of view the want of transverse plates and its incrusting character, it has wider

1 The name Tubulicladia, which is the earliest one, was rejected by Mr. Lonsdale for that of Stenopora,

- Strzelecki's Physical Description of IVew South Wales and Van Dicmen's Land, p. 2G2, 1845.

* Lonsdale, in Darwin's 'Geological Observations on the Volcanic Islands,' Appendix, p. IGI.



ANIMALS. 29

interspaces; the margin of its tube-apertures is more crowded with tubercles; and the

apertures of both the full-grown and interpolated tubes have a more regular arrange-

m.ent. I have not succeeded in discovering either surface or mural foramina ; but I

am not without a suspicion that they will yet be found.

Were I certain that this species possessed transverse plates, there would have been

nothing of any weight remaining to prevent its being placed in the last genus ; but

having failed in discovering them, and looking to the simple character of its tubes,

and its interpolated reproduction, I have been led to put it in Stenopora, though not

without some doubt as to the propriety of the collocation : on the other hand, the

pullulation of new tubes on the outside of the old ones (vide Plate III, fig. 8) opposes

its being associated generically with the next species.

Although an incrusting Coral, I have a specimen of Stenopora columnaris coating

some encrinal internodes, with a branch, apparently springing from its surface, and

growing round an imaginary axis ; but perhaps the case in point is nothing more than

a Calainopora Machrothii attached to the surface of a Stenopora columnaris.

This species is generally found covering fragments of the columns of Cijatliocrinus

ramosus, and filling up the ca^^ties of shells. Schlotheim's figure, quoted in the list of

synonyms, exhibits it under the former aspect. A specimen in my possession has

grown on the large valve of a Productus horridus, which is similar to what Geinitz

represents of a German Coral, herein doubtfully referred to the same species. I have

seen other specimens incrusting the stems of Thamniscus duhius.

Except that it has wider interstitial spaces, and more interpolated tubes, Stenopora

columnaris might be taken for De Koninck's Alveolites irrepdaris.

It occurs at Humbleton, Tunstall Hill, and Whitley ; but is nowhere a common

species. Geinitz's Alveolites producti, which may be the same Coral, is found at

Corbusen, in Saxony,

Genus Alveolites, Lamarck, 1801.

Diagnosis.—" Polyparium lapideum, vel incrustans, vel in massam liberam, e

tubulis plurimis Concentricis invicem sese involventibus compositura. Tubute ex

cellulis tubulosis, alveolatis, prismaticis, breviusculis, contiguis et parallelis formatse,

extus reticulatim concatenatse."^ (Lamarck.)

The tubes or cells of Alveolites are short, parallel, contiguous to each other, and

of a prismatic shape, forming layers enveloping each other, and constituting

elongated, sub-globular, hemispherical masses of varying sizes. Looking at the

shortness of the tubes, Lamarck was induced to conclude that their polyp tenants had

the body less elongated than those inhabiting the Tubipores or Music-corals.'

^ Animaux sans Vertebres, vol. ii, p. 28.'), 2cl ed.

" Idem, p. 286.
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Not being sufficiently acquainted with the typical species of this genus {Alveolites:

escJtaroides, from the environs of Dusseldorf,—query, Carboniferous or Devonian), I am
not prepared to say how far it agrees with or differs from the apparently allied genus

Calamopora. Reverting to Alveolites, probably the principal differences between it and

the last consist in the shortness of the cells, their want of internal transverse plates,

and their terminal mode of reproduction. These characters, keeping out of view the

want of transverse plates, also appear to constitute the difference between the present

genus and Stenopora.

Most of the Alveolites are yet only known in a fossil state. (Lamarck.)

Alveolites Buchiana, King. Plate III, figs. 10, 11, and 12.

Diagnosis.—Tubes or cells adjoining, cylindrical, leaning, concavely arcuate

ascendingly, alternately overlying each other, and slightly wrinkled more or less

transversely. Apertures regularly arranged, circular, occasionally polygonal, margined

by a circle of from twelve to fourteen small, closely-packed tubercles, which generally

fill up the interspaces.

This pretty Coral, which is dedicated to one of our most profound palaeontologists,

differs from Stenopora columnaris in the more regular arrangement of its apertures,

in the general absence of interpolated tubes, and in being composed of a single

tubular layer. The interspaces are generally wide enough to admit of the presence

of the tubercles belonging to two adjoining apertures (vide PI. Ill, fig. 11): when

wider, an interspace is here and there perceived, containing a small opening, which

may belong either to additional interpolated tubes, or to old ones which have become

decrepit. The apertures are regularly arranged, more so than those of Stenopora

columnaris, and decidedly more uniform in their arrangement than the corresponding

structures in Calamopora Mackrothii. The tubercles appear to be hollow, and con-

nected with foramina, which a high magnifying power discloses on the interspaces

when they (the tubercles) are abraded.

The only reason why this Coral has been separated generically from the last, is its

mode of growth, a character which renders it doubtful whether Alveolites is the

genus to which it really belongs. It seems advisable, however, to retain it in its

present position, deferring all discussion on the matter until more is known of the

structure of those palaeozoic Corals Avhich Lamarck placed in his fourth and fifth

sections—" Polypiers a reseau ' and " Polypiers foramines."

Alveolites BucJiiana is a scarce fossil, having only occurred to me once in the Shell-

limestone at Humbleton-hill Quarry.
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AuLOPORA, Goldfuss, 1830.

MiLLEPORA (dichotoma), Liiinceus.

TuBiPOEiTES (serpens), Scklotheim.

Catenipora (axillaris), Lamouroux.

Diagnosis.—" Stirps calcareaj e tubulis obconicis, vacuis e latere proliferis, singulis

ostiolis terminalibus exsertis."^ (Goldfuss.)

Copying Milne Edwards, Aulopora may be described thus :
" Tubes calcareous,

with a round opening more or less projecting or elevated, originating laterally from

each other, and forming by their union a creeping reticulated Coral, or a raised

tubular mass.'"

This genus, which Goldfuss established on the Catenipora axillaris of Lamouroux,

consists of ramose, creeping, unilocular tubes ; and has in its young stages, before it

has become complicated in its ramifications, much of the aspect of Aledo, and some

other repent, dendritic, tubular Bryozoic Corals. The latter, however, differ from the

present genus in ha^dng chambered or celluliferous tubes, a difference that seems to

warrant the placing of Aulopora among the Alcyonarias.

In my ' Catalogue' Bronn's genus Stomatopora is considered as synonymous with

Aulopora, on the authority of what is stated in the ' Lethsea Geognostica,' p. 54 ; but

I now suspect that it is only Aledo which stands in this position. I am not aware

that any Auloporas have been found higher in the series of formations than the

palaeozoic.

Aulopora Voigtiana, King. Plate III, fig. 13.

Aulopora, n. s.. King. De Verneuil, Bull. Soc. Geol. Fr., 2™' serie, vol.i, p. 24, 1844.

— — „ Geol. Rus., vol. i, p. 221, 1845.

Stomatopora (Aulopora) dichotoma, Lamouroux. King, Catalogue, p. 6, 1848.

Diagnosis.—Stems and branches slender, beaded, composed of a single series of

flask-shaped cellules, which are narrow at their proximal end, and swelled at their

distal extremity. .Branches originating on the sides of the cellules near their distal

extremity. Cellule-apertures ...(?)

Aulopora Voigtiana agrees in appearance so closely with Lamouroux's Alecto dichotoma,

that I was formerly led to believe in their identity ; the stems and branches in the

latter species, however, are too uniform in width to admit of the identification.

Specimens occasionally occur decidedly more branched than the one which is

figured.

I have not yet been able to ascertain whether this species is unilocular or chambered ;

^ Petrefacta, vol. i, p. 82.

2 Lamarck, Animaux sans Vertebres, vol. ii, p. 323, 2d ed.
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its generic collocation is therefore still a matter for further consideration ; and on the

same ground it is even doubtful whether it should be considered an Alcyonaria or a

Bryozoon. It is named after M. Voigt. whose ' Practische Gebirgskunde' contains some

account of the Permian beds of Germany.

The specimen figured is attached to the exterior of a Prodiidus horridus found in

the Shell-limestone at Humbleton Uuarry, where it is rare.

Sub-class CiLiOBRACHiATA, Farrc.

PoLYZOA, /. V. Thompson.

Bryozoa, JEhrenberg.

ZOOPHYTA ASCIDOIBA, JoTinstOU.

Polypes Tuniciens, Milne Edwards.

As previously stated, this group of Zoophytes does not appear to be divisible into

orders like the last sub-class, notwithstanding the attempts which have been made to

divide it by some naturalists. The divisions Infimdibidata and Hippocrepia proposed

by M. Gervais, as based chiefly on difference of habitat, whether marine or fresh-water,

appear so divested of the necessary structural individuality, and of so little value com-

pared with the orders already noticed, that in place of adopting them, it seems a much
safer plan to regard the Ciliobrachiates as resolvable into only one order, for which

Ehrenberg's name Bryozoa may be very conveniently retained. In this case the names

of M. Gervais may be advantageously used to distinguish groups of a lower value.

The sub-class CiliobracJtiata comprises both marine and fresh-water productions.

The very minute Cristatellas and Plumatellas inhabiting ponds and lakes are of the

latter kind ; while the Flustras (Sea-mats), Escharas, Elasmoporas (Lace-coral), and

several others, represent the marine section.

As some of the members of this sub-class form a highly interesting group of

Permian Zoophytes, I have been induced to give a short description of the polyps

inhabiting similar productions of the present seas. Referring to Plates II, IV, and V,

certain figures will be observed representing highly magnified parts of Fenestella and

other allied genera. These figures exhibit the stems, branches, and other parts, with

a number of circular openings (vide PI. II, figs. 9, 10, and 11 ; PI. IV, fig. 5 ; PI. V,

figs. 3, 9, 1 1, 12, &c.), which in the originals are so minute as to require a magnifier

to render them visible. Every opening is the entrance to a minute cell formerly

tenanted by a microscopic polyp, thousands of which constructed and cotenanted

such a Coral as is represented in Plate III, fig. 14. In giving a description of an

existing ciliobrachiate polyp and its cell, it is believed that it will serve to illustrate the

Corals hereafter to be described.

The polyp is generally of the form of an elongated sac, which is protected for a

considerable extent inferiorly by a covering of a horny nature in Flustra, and of
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calcareous matter in Eschara. It is this portion which constitutes aggregately the cells

or polypidoms so beautifully preserved in the fossils, and remaining in the recent

forms just named after the death of their tiny occupants. From my own observations

on Flustra, Escharina, and some other allied genera, I am led to believe, that after the

deposition of the base of the cell, the lateral perpendicular walls are first erected, and

when they have been elevated to the proper height, the front wall is gradually formed,

commencing with the lower or proximal part of the cell, and finishing with the

aperture at the opposite or distal extremity. The entire substance of the cell is

minutely porous ; and in addition, the front wall is variously ornamented with large

openings or foramina -} it is also furnished, in certain genera, with some curious com-

plicated structures (birds' head and other processes), the economy of which is not at all

understood. Reverting to the polyp ; the upper portionof the sac, which is generally

a soft, retractile, and transparent membrane, is crowned with, in many cases, a beautiful

campanuliform appendage, consisting of rather long, delicate, tubular, ciliated tentacles,

varying in number according to genera and species: in a species of Escharina

now under examination, there are about twenty-four tentacles. Within the tentacular

cup is situated the mouth or oral aperture, which, according to the researches of

Farre and other observers, leads into a long membranous gullet, at first considerably

dilated and puckered, so as to resemble the branchial chamber of the Ascidians, and

probably subserving respiration as well as deglutition (Milne Edwards). For some

distance lower down, the gullet is contracted, ending in a gizzard of a rounded form,

internally beset with minute teeth, and succeeded by a pouch-shaped stomach

terminating at a short distance from the base of the cell. From the upper part of the

stomach a narrow intestine ascends alongside of the gullet, terminating near the oral

aperture, where it forms the cloacal outlet. The superior or soft portion of the sac

can be withdrawn into the inferior solid portion or cell in the same manner as invert-

ing the finger of a glove. When in this state, the polyp is protected by a corneous

moveable lid or valvular fold of the integument fitting into the aperture, and occa-

sionally by a girdle of setse closely converging over the same opening. The gullet and

intestine are folded somewhat in the form of a siphon. The protrusion and retraction

of the soft portion- of the polyp, and the various organs connected with it, are effected

by means of muscles conveniently situated within the sac. When the polyp protrudes

itself, the " bundle of setae first rises out of the apex of the cell, and is followed by the

rest of the flexible integument ; the tentacula next pass up between the setse, and

separate them ; the folds of the oesophagus and intestine are straightened, and when

the act of protrusion is completed, the crown of tentacles expands, and their cilia

commence vibrating."^

1 The foramina are distinctly seen on the non-celluliferous surface of the Corals represented in Plate II,

fig. 16; PI. V, fig. 8.

^ Owen, Lectures on the Comparative Anatomy and Physiology of the Invertebrate Animals, pp. 96-7.

e
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Milne Edwards gives it as his opinion that few Bryozoons or CiHobrachiate Corals

existed during the early geological periods ; late researches, however, show that they

coexisted with the earliest Actinarians ; and they seem to have been considerably

more abundant than the latter during the Permian epoch.

Family Fenestellid^e, King/ 1849.

The establishing of this group is obviously called for, now that there are so many

reticulated genera of Palaeozoic Corals possessing a structure which prevents their

being placed in any of the families already formed. Elasmoporidce appear to

have the closest relationship to Fenestellida ; but Mr. Lonsdale has shown such a

marked difference between their respective generic types, that a separation to the

extent proposed seems to be strongly warranted. Considering Fenestella as the type

of the family, it is proposed to include in it all those reticulated genera agreeing with

this genus, in having the cellules planted on a basal plate composed of vertical

capillary tubes, as first discovered by the author just noticed. Besides Fenestella this

family embraces the Ftylopora and Polypora of M'Coy, also the genera Synocladia and

Phyllopora, shortly to be introduced.

Genus Fenestella, Miller.

Ceratophytes (retipokmis), Schlotheim.

GORGONIA (INFUNDIBULIFORMIS), GoldfuSS.

Ketepora (flustracea), Phillips.

Diaynosis.—" A ramose, cellular, calcareous polypidom ; cells variously distributed

on one side of the branches, with or without dividing ridges : branches connected by

transverse or oblique processes cellular or not, forming, generally, expansions or funnel-

shaped bodies : the latter with the cellular surface sometimes on the inner, sometimes

on the outer side ; cells cylindrical, obliquely arranged, overlying, mouths inclined

outwards, more or less distant ; interior of mature specimens, a layer of vertical

capillary tubuli ; reverse side of young specimens, the layer of tubuli of mature

specimens, a crust perforated by minute pores ; in aged specimens both cellular and

reverse surfaces greatly thickened, all external ribs or sculpturing obliterated, and oral

apertures more or less contracted; a row of foramina or chambers between the

parallelly^disposed cells, or a small shallow cavity over the mouth in species with cells

in quincunx."^ (Lonsdale.)

Professor Phillips states, that the late Mr. Miller of Bristol, many years ago,

1 Vide Annals and Mag. of Nat. Hist., 2d series, vol. iii, p. 388.

2 Geology of Russia, vol. i. Appendix A, p. 629.
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suggested to him the propriety of estabUshing a new genus for some of the reticulated

Corals allied to Betepora; and on mentioning this to Mr. Lonsdale, he, at once, adopted

the suggestion, and named a species Fenestella Milleri^ in his notice on Fossil Corals,

appended to Sir Roderick L Murchison's ' Silurian System.' Since then, Mr. Lonsdale

has most successfully worked out the genus in Darwin's work already referred to, and

in the " Appendix A" of the great work on * Russia and the Ural Mountains,' by Sir

Roderick L Murchison, Count Keyserling, and M. E. de Verneuil.

Believing that the genus Fenestella, as constructed by Mr. Lonsdale, requires

subdividing, it is suggested, that the diagnosis just given be modified as regard the

arrangement of the cellules, and the character of the connecting bars. I would

therefore propose the following alteration.

A ramose, cellular, calcareous polypidom : cellules longitudinally distributed on

one side of the branches, in two or more linear series, the series separated from each

other by a dividing ridge : stems or ribs connected by transverse non-celluliferous

processes ; forming generally expansions or funnel-shaped bodies, &c. &c.

By adopting this alteration we keep together a large number of Palaeozoic Corals

having a well-defined character, such as Fenestella antiqua, Lonsd., F. crassa, M'Coy,

and F. flahellata, Phill., and divested of the species constituting M'Coy's Folypora and

Ftylopora, and those forming the two succeeding genera ; at the same time Fenestella

antiqua is still retained as the type of the genus.

Fenestella retiformis, ScJdotheim. PI. II, figs. 8, 8^, 9, 10, 11, 12, 13, 14, 15,

16, 17, 18, 19.

KoRALLOPHiTEN, Kekatophyten, &c., ScM. Tasclienbuch, pp. 55, 59, 1813.

(?) Reticulated Marine Production resembling the Genus Flustra, Winch. Trans,

Geol. Soc. Lond. 1st series, vol. iv, p. 10. 1817.

Keratophytes retiformis, Schl. Akad. Miinch., vol. vi, pp. 17-20, pi. i, figs. 1, 2, 1820.

EscHARiTES — „ Petrefact. pp. 342-3, 1820.

(?) Reticulated Marine Production, Winch. Conybeare and Phillips, p. 305, 1822.

EscHARiTES RETIFORMIS, ScM. Bou6, Edin. Phil. Journ. vol. xii, p. 144, 1825.

(?) CfjRALLOID RESEMBLING GORGONIA FLABELLUM, 1?0^^. Nat. Hist. Stockton, p. 78, 1827.

GoRGONiA INFUNDIBULIFORMIS, Goldfuss. Petrefacta, p. 20, pi. x, fig. la ; and pp. 98, 99,

pi. xxxvi, fig. 2 b, c, 1828. (?)

— ANTiauA, Goldfuss. Op. cit., p. 99, pi. xxxvi, fig. 3 b, 1828. (?)

Retepora flustracea, Phillips. Trans. Geol. Soc. Lond. 2d series, vol. iii, p. 12r

pi. xii, fig. 8, 1829.

— — „ De la Beche, Geol. Man. p. 385, 1831 ; Op. cit.,

Germ. Trans, p. 459, 1832; and 3d English

Edition, p. 572, 1833.

1 Palaeozoic Fossils, p. 22.
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GoBGONiA iNFUNuiBULiroRMis, Goldf. Op. cit., Germ. Trans., p. 459, 1832 ; and 3d

English Edition, p. 5/2, 1833.

— ANTiauA, Goldf. Op. cit.. Germ. Trans., p. 459, 1832 ; and 3d English

Edition, p. 572, 1833.

Retepora flustracea, Phillips. Encyc. Metr., vol. vi, p. 615, pi. iii, fig. 8, 1834.

GoRGONiA iNEUNDiBULiroRMis, Goldf. Phillips, Op. cit.

— ANTiauA, Goldf. Phillips, Op. cit.

— iNFUNDiBULiFORMis, Goldf. Bronn, Lethsea Geogn. p. 47, pi. v, fig.

13 a, h, 1835.

— BETiFOBMis, Schl. Quenstedt, "Wiegmann's Archiv, p. 89, 1835.

Retepora flustracea, Phillips. Thomson, Min. GeoL, vol. ii, p. 294, 1836.

— —
,, Phillips, Lardner's Cycl. Geology, vol. i, p. 190, 1837.

GoRGONiA eetiformis, ScM. Morris, Catalogue, p. 38, 1843.

— — „ Geinitz, Gaea von Sachsen, p. 98, 1843.

— ANTIGUA „ Op. cit.

Fenestella antiqua, „ Bull. Soc. Geol. Fr., 2'°' serie, vol. i, p. 24, 1844.

— flustracea, Phillips. Idem.

— INFUNDIBULIFORMIS, Goldf. Idem.

— RETiFORMis, Schl. Idem.

Last four Synonyms. Geol. Russ., vol. i, p. 221, 1845.

Fenestella flustracea, Phillips. Tennant, Strat. List, p. 88, 1847.

— RETIFORMIS, ScM. King, Catalogue, p. 6, 1848.

— FLUSTRACEA, Phillips. Howse, T. N. F. C, vol. i, p. 261, 1848.

— ANTiauA, Goldf. Idem.

— RETIFORMIS, Schl. Idem.

— — „ Geinitz, Versteiner., p. 17, pi. vii, figs. 11-13, 1848.

— ANTIQUA „ Geinitz, Op. cit.

Diagnosis.—Fronds or foliations variously folded, more or less convoluted, and

generally funnel-shaped. Stems or rids slender, more or less bifurcating. Cellules

small, bi-serially arranged ; the series separated from each other by a narrow tu-

berculated ridge. Connecting processes slender, and generally short. Meshes more or

less oval. Non-celhliferous surface marked with fine straight longitudinal strise. Both

surfaces of the stems minutely foraminated.^

Fenestella retiformis is a variable Coral ; and, in consequence, some have been led

to divide it into two or more species ; but I feel satisfied, from examining a large suite

of specimens, that the observed differences are not sufficiently persistent to be

considered as specific, being due merely to difference of age or incidental causes.

The stems or ribs, in the young state, show the dividing ridge slightly prominent

;

when more advanced, it is strongly raised and tuberculated. These and another

modification, all of which are occasionally displayed on one specimen, are represented

in Plate II, figs. 9, 10, and 12. In dwarfed specimens the stems are oftener divided

1 The following is the diagnosis given by Goldfuss :
" Gorgonia undulata, infundibuliformis, subtilissime

reticulata, ramuUs teretibus, cortice crassiuscula osculis creberrimis tuberculata." (Petrefacta Germanise,

vol. i, p. 99.)
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than usual, and their lower part, on the celluliferous surface, is strongly angulated

through the prominency of the dividing ridge, and the close proximity of the tubercles ;

while higher up they possess the usual characters. Similar differences obtain with

the meshes, the form of which depends chiefly on the distance of the stems from each

other, being circular in one specimen, oval in another, oblong in this, and linear in that.

The fossil represented by Goldfuss in the ' Petrefacta Germanise,' pi. xxxvi, fig. 2 3, c,

is a rare condition for this species. I have been fortunate, however, in obtaining a

specimen resembling it, showing the tubercles with an aperture at the apex, as repre-

sented in Plate II, fig. 1 1 . Never having been able to find any internal casts of

these appendages, so frequent as regards the cellules, I am inclined to think that they

remained closed until a late period of their growth. Mr. Lonsdale, referring to

Goldfuss's figure, simply designates them " abraded vesicles."'^ Why may they not

be considered gemmuliferous vesicles, which have become ruptured through the

discharge of their contents ? M'Coy's Fenestella carinata, and some other species,

display similar open cellules.^

This Coral sometimes attains a large size : the frond of my largest specimen

measures eight inches in width. The under side or non-celluliferous face is occasionally

seen with root-like processes, apparently hollow, from i to ^ of an inch in length,

striking off from the stems (vide Plate II, figs. 18 and 19). From what is displayed

in a specimen before me, I am inclined to think that in many cases all the fronds of

one Coral possess these processes, and that they served, not only as supports to the

fronds, but as stays to keep them separated from each other. Specimens are some-

times so completely folded, that it is difficult to abandon the idea of its being the outer

surface of the frond, which is celluliferous. Is not the specimen represented by Geinitz,

in his ' Versteinerungen,' pi. vii, fig. 1 5, in this condition ?

Mr. Lonsdale, in showing that Fenestella has no relation to Gorgonia, the genus in

which Goldfuss and others have placed the Permian Corals, states, that " beneath the

thick series of obliquely-overlying cylindrical cells, limited to one side of the Coral,

there is no axis formed of concentric bands, yet distinct from the crust," as in Gorgonia,

" but a parallel layer of vertical, capillary tubes, the walls of which differ not

apparently from those of the cells. In the young state this layer constitutes the outer

surface of the non- cellular side."^ In Fenestella retiformis the vertical capillary tubes

are sometimes finely displayed, when they are seen to be straight, and crowded with

minute foramina, as shown in the magnified representation in Plate II, fig. 17.

According to Mr. Lonsdale, the intermediate layer of vertical capillary tubes is totally

wanting in Retepora {Elasmopord), proving that the species under consideration does

not belong to this genus, as was formerly supposed.

' Geology of Russia, &c., vol. i, Appendix A, p. 630.

- Sj'nopsis of the Carboniferous Fossils of Ireland, pi. xxviii, fig. 12 ; pi. xxix, figs. 1, 2.

^ Geology of Russia, vol. i. Appendix A, p. 627.
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The Russian Coral which Mr.. Lonsdale has identified with Fenestella retiformis

appears to be a distinct species, that is, if the cellules on its branches are really tri-

serially arranged, and the connecting processes " occasionally cellular ;" as I have

never yet found any British specimens displaying a tendency to become so far modified.

Several specimens which I collected at Konitz differ in no respect from a variety,

occurring at Humbleton, with frequently dividing branches, and the cellules rather

wider apart than usual. Quenstedt appears to have been the first to identify the

British Coral with Schlotheim's Keratophytes retiformis}

This species is rather abundant in the Magnesian Limestone at Humbleton Quarry,

Ryhope Field-house Farm, Dalton-le-Dale, and Hylton North-Farm ; it occurs sparingly

at Tunstall Hill and Castle Eden Dene. Mr. Hogg probably alluded to this species,

when noticing the occurrence in the last locality of a " coralloid resembling Gorgonia

flabellum." At Tynemouth I procured a small specimen imbedded in the Breccia.

Professor Sedgwick records a specimen which he found " in the beds of Blue Limestone

at Nosterfield, near Tanfield."^ It occurs at several localities in Germany. The first

published specimen, which is noticed by Schlotheim in the ' Taschenbuch,' p. 55, was

found in the Kupferschiefer of Schmerbach. The other German localities, as recorded

l)y Von Dechen, Geinitz, Goldfuss, and Schlotheim, are Altenburg, Konitz, Liebenstein,

and Gliicksbrunn, in the Zechstein-Dolomite ; Corbusen and Milbitz in the Lower

Zechstein.

Genus Spiocladia, King, 1849.

Retepoea (vikgulacea), Phillips.

Gorgonia (dubia = vikgulacea), Morris.

Fenestella (virgulacea), Lonsdale.

Diagnosis.—"A foliaceous or frondiferous infundibuliform Fenestellidia. Fronds

consisting of numerous connected stems or ribs. Stems bifurcating ; radiating from a

small root ; running parallel to, and at a short distance from each other, on one plane ;

and giving off bilaterally numerous short, simple branches, of which opposite pairs

conjoin midway between the stems arcuately or at an ascending angle. Branches

occasionally modified into stems. Cellules on the inner or upper surface of the fronds ;

on both stems and branches ; imbricated ; and distributed in longitudinal series. Series

of cellules separated from each other by a dividing ridge."^ (?) Gemmuliferous vesicles

on the dividing ridges.

Type, Betepora virgulacea, Phillips.

Synocladia differs from all other Fenestellidias in the character of the branches or

^ Wiegmann's Archiv, 1835, p. 91.

^ Trans. Geol. Soc. London, 2d series, vol. iii, p. 120.

' Vide Annals and Magazine of Natural History, 2d series, vol. iii, pp. 388, 389.
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connecting processes, which, on account of their arched or angulated form, their being

celluhferous, and their occasionally becoming modified into stems, remove it from the

genus {Fenestella), in which it has hitherto been placed. It differs from Polt/pora,

M'Coy, equally as regards the connecting processes ; also in the serial arrangement of

the cellules. I am not aware of the existence of any other species but the one

following.

Synocladia virgulacea, Phillips. Plate III, fig. 14 ; Plate IV, figs. 1, 2, 3, 4, 5, 6,

7, and 8.

(?) Reticulated Alcyonite, Winch. Trans. Geol. Soc. Lond., 1st series, vol. iv, p. 10,

1817.

(?)
— — „ Conybeare and Phillips, p. 305, 1822.

Retepoua virgulacea, Phillips. Trans. Geol, Soc. Lond., 2d series, vol. iii, p. 120,

pi. xii, fig. 6-, 1829.

— — „ De la Beche, Geol. Man., p. 385, 1831 ; Germ.

Transl.,p.459, 1832; and 3d Eng. Ed., p. 572, 1833-

— — „ Encyc. Met., vol. vi, p. 615, pi. iii, fig. 2, 1834.

— — „ Thomson, Min. Geol., vol. ii, p. 294, 1836.

GoKGONiA DUBiA, ScMotheim. Morris, Catalogue, p. 38, 1843.

Fenestella virgulacea, Phillips. Bull Soc. G^ol. France, 2°° s6rie, vol. i, p. 25, 1844.

— — „ Geol. Russ., vol. i, p. 221, 1845.

— — „ Tennant, Strat. List, p. 88, 1847.

— — „ King, Catalogue, p. 6, 1848.

— — „ Howse, T. N. F. C„ vol. i, p. 263, 1848.

Diagnosis.—A funnel-shaped, multi-foliaceous Synocladia, springing from a small

root. Foliations more or less folded and convoluted. Stems somewhat strong, often

dividing. Cellules in from three to five furrows. Dividing ridges with the (?) gemmu-

liferous vesicles alternating with the cellule-apertures. Branches or connecting processes

in general angulated midway between two adjoining stems ; furnished, for the most

part, with two rows of cellules ; and occasionally becoming modified into stems

or ribs.

This beautiful Coral is often found attaining a large size, but rarely in a complete

state, owing to its foliations readily separating from each other : what is generally

seen is only one frond belonging to a single individual. It varies somewhat in a few

of its characters ; as in the width of the stem-interstices, the greater or less divarication

of the stems producing a corresponding change in the meshes : when the stems are

close to each other, the connecting branches or processes lose their normal character,

passing across the interspaces obliquely or horizontally ; and where they are much

separated from each other, the branches become converted into stems. When the

branches, forming a consecutive set, are modified in this manner, they offer a striking
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resemblance to the genus Ffi/lojjora of M'Coy. These modifications are represented

in Plate IV, fig. 5. The bifurcation of the stems appears to be caused by the

addition of one or more longitudinal rows of cellules. A stem goes on increasing

in width for a while, through the interposition and gradual development of a new row

of cellules ; after which it divides : both divisions then increase in length, each one

afterwards dividing in the manner described. The cellules have a raised margin

surrounding their aperture ; and their cast shows them to be curved, overlying each

other, and slightly contracted at their upper part (vide diagram under figure 6, Plate IV).

The so-called gemmuliferous vesicles alternate with the adjoining cellule-apertures

:

they often leave their impression in the form of a pit intervening between the rows

of impressed cellule-apertures, when the celluliferous surface of the fossil is in the

state of an impression, as exhibited in figure 4, Plate IV ; occasionally, however, a

specimen occurs with the celluliferous surface itself exhibited, as in figure 5, Plate IV,

in which case the (?) gemmuliferous vesicles are seen to be tubercular, and open at the

summit. Sometimes specimens are found furnished with simple root-like processes

on the under side of the fronds (vide Plate IV, figs, 7 and 8), similar to those already

noticed when describing Fenestella retiformis.

Synocladia virgulacea is rather a common species in some localities, as at Humbleton

Quarry, Ryhope Field-house Farm, Dalton-le-Dale, and Hylton North-Farm. It is

less common at Tunstall Hill, and very rare at Whitley. In all these localities it is

found in the Shelly Magnesian Limestone. I found a small specimen in Breccia at

Tynemouth Clifi". It does not appear to have been noticed either in Germany or

Russia.

Genus Phyllopora, King, 1849.

GoRGONiA (Ehrenbekgi), Gdnitz.

Fenestella (Permiana = EnRENBERei), King.

Dia(^nosis.—"A Fenestellidia consisting of infundibuliform, folded, perforated

fronds or fohaceous expansions. Cellules on the whole of the outer or under surface

of the fronds ; and planted more or less approximating to a position at right angles to

the plane of the capillary-tubular basal plate. Cellule-apertures with plain margins,

and parallel to the surface of the fronds."^

Type, Gorgonia Ehrenbergi, Geinitz.

In order that the present group be properly appreciated, it has been deemed

necessary to make a few observations on the genus Retepora, and another one lately

pubhshcd in the 'Annals and Magazine of Natural History' under the name of

Elasmopora. Lamarck founded his Betepora on three or more species of very dissimilar

structure, some of which have already been made typical of other genera ; the type,

^ Annals of Natural History, 2d series, vol. iii, p. 389.
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however, of the Lamarckian genus is the first-described species, the Millepora

reticulata of Linnaeus, an irregvilarly-reticulated frondiferous Coral, having its inner or

upper surface exceedingly verrucose through the irregular prominency of its tubes.

Lamouroux and Blainville, observing the striking difference between the Retepora

reticulata, as it may now be termed, and the next species which Lamarck noticed,

namely, the Millejiora cellulosa of Linnaeus, took the opportunity of placing the latter

as the type of Retepora, making, at the same time, a new genus for the former

—

Lamouroux calling it Krusemternia, and Blainville, Frondipora. This is a proceeding

which cannot be too much discountenanced, as it involves scientific nomenclature in the

greatest possible confusion, and without any prospect of its being ended. It is chiefly

to a similar proceeding on the part of other writers, that so many difficulties beset the

study of most of the genera of Palaeozoic Corals. The plan which I purpose adhering

to throughout this Monograph is to consider the first species described under the head

of any genus to be the type of it, unless otherwise stated ; as I feel persuaded that

this will enable me to treat authors with every fairness due to them, and at the same

time it will dispose of many such difficulties as those complained of.

It may now be allowed me to transcribe a portion of what I have already published

in connexion with the genus founded on the Millepora cellulosa.

"i^(2w«7y Elasmoporid^, King, 1849.

" This group agrees with EscJuiridce in the structure of its polypidoms or cellules,

but differs therefrom in being uni-lamello-celluliferous, and reticulated. Only tlie

following genus is known to the writer.

"Genus Elasmopora, King, 1849.

'' Dia(/nosis.—The typical Elasmoporidia, consisting of infundibuliform, folded,

perforated fronds or foliaceous expansions, which are entirely celluliferous ; the

cellules opening on their inner or upper surface. Cellules arranged alternately, and

running more or less parallel to the plane of the fronds ; their front and dorsal walls

forming the tw^o faces of the fronds. Cellule-apertures approximating more or less to

a position at right angles to the plane of the fronds, and furnished with tubular and

other processes on their inferior or projecting margin. Gemmuliferous vesicles overlying

the cellule-apertures. Both surfaces of thefronds foraminated. Outer or wider surface

(f the fronds marked with distant waved lines, forming the boundaries of the cellules.

" Type, Millepora cellulosa, Linnaeus, a species occurring in the Mediterranean.

An allied species {Elasmopora Beaniana, King) inhabits the British sea^."^

' Annals and Magazine of Natural History, 2d series, vol. iii. p. 390.

/
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Masmopora is nearly related to JEschara in the position of the cellules relatively to

the plane of the frond, and in the structure of the same parts ; but it differs from the

latter in the fronds being perforated, and composed of only one plate of cellules.

Reverting to Phyllopora ; this genus differs from Fenestella, Folypora, and Synocladia,

in its fronds not being formed of radiating or parallel stems or ribs ; from the first two,

in the want of non-celluliferous connecting bars ; and from the first and the last,^ in the

nearly vertical position of its cellules in relation to the plane of the fronds ; while the

plain-margined cell-apertures of all these genera, and the bi-structural character of

their fronds, consisting on the one side of cellules or polypidoms, and on the other of

capillary tubes, seem strongly to favour their intimate alliance, and their belonging to

one and the same family.

With regard to Elasmopora, there is an unapproachable difference between it and

Thyllopora^ as will be seen by placing collaterally the principal characters of each.

Phyllopora, (vide PI. V, figs. 3, 4, 6.) Masmopora.

Outer or under surface or side of the fronds cellu- Inner or upper surface or side of the fronds cellu-

liferous. liferous.

Fronds composed of two lamince of different struc- Fronds composed of one lamina consisting simply

tures. Inner lamina of capillary tubes (fig. 4 a, of cellules or polypidoms,

and fig. 6 b) ; outer lamina of cellules or polypidoms

placed nearly at right angles to the latter (fig. 3 b,

and fig. 6 a)

.

Substance of celluHferous side consists of cellule- Substance of ceUuliferous side consists of i^xefront

interstices or dissepiments (fig. 3 c, and fig. 6 c). y^all of the cellules.

Cellules nearly at right angles to the plane of the Cellules nearly parallel to the plane of the fronds,

fronds.

Cellule-apertures parallel to the plane of the Cellule-apertures more or less at right angles to

fronds. the plane of the fronds.

Margin of the apertures plain. Margin of the apertures furnished with tubular

and other processes.

I suspect that Phyllopora will eventually embrace several species of Palaeozoic

Corals ; but until more is known of their structure, it seems preferable to wait rather

than make generic identifications which may eventually prove incorrect. Is the so-

called Betepora prisca, represented in Phillips's ' Palaeozoic Fossils,' pi. xiii, fig. 37,

furnished with cellules on the outer surface ? Perhaps I may be permitted to request

a close examination of the curious fossil M'Coy has described in Dr. Griffith's

' Synopsis,' under the name of Betepora undata (pi. xxix, fig. 1 1), with the view of

ascertaining whether or not it belongs to this genus.

1 Being unacquainted with the internal structure of Polypora, I cannot speak as to the position of its

cellules.
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Phyllopora Ehrenbergi, Geinitz. PI. V, figs. 1, 2, 3, 4, 5, 6.

GoRGONiA Ehrenbergi, Geiuitz. Grundriss, p. 585, pi. xxiii a, fig. 12, 1846.

Fenestella Permiana, King. Catalogue, p. 6, 1848.

Retepora Lonsdalii, Howse. T. N. F. C. vol. i, p. 263, 1848.

Fenestella Ehrenbergi, Geinitz. Versteiner., p. 18, pi. vii, figs. 16-18, 1848.

Diagnosis.—Foliations infimdibuliform : generally (?) not much folded. Meshes

oval : a little wider than the interstices : in general arranged in linear series

longitudinally; and alternately in the opposite direction. Cellules slightly inclined

upwards : from two to three on an interstice : with an oval or circular aperture, and

a polygonal base. Non-celhdiferous face marked with fine, waved, longitudinal striae.

Capillary tubes flexuous.

This beautiful Coral, first discovered by Geinitz, is remarkable for consisting

apparently/ of a single funnel-shaped foliation, strikingly conical when young (vide

PI. V, fig. 2), but afterwards becoming more expanded. Besides the figure just

referred to, Dr. Geinitz has given a similar one representing a specimen equally as

conical in form, and a larger one showing the same character ; and Mr. G. Tate

collected a beautiful specimen at Tunstall Hill, of a nearly cylindrical form, and in a

very unusual state of preservation, showing its inner or non-celluliferous surface. It

must not be omitted, however, that I suspect, when we are more acquainted with this

species, it will be found to consist of a number of foliations, as in the Fenestellidce

already described. Allusion has already been made to the nearly vertical position of

the cellules in relation to the plane of the foliations, a character so marked, that I have

been induced to regard it as of generic importance. Figure 6 of Plate V represents a

magnified view of the cellules ; showing how strikingly their position contrasts with the

curving and imbricated character of the cellules of Synocladia virgulacea.

Phyllopora Ehrenhergi appears to be a scarce Coral both in England and Germany.

It occurs very rarely at Silksworth, Tunstall Hill, and Humbleton Quarry, in the

Magnesian Limestone. Geinitz mentions its occurrence in the Lower Zechstein at

Corbusen and Milbitz ; and in the Zechstein-Dolomite at Gliicksbrunn.

Family Thamniscid^, King. 1849.^

This group comprises certain shrub-like genera of Palaeozoic ciliobrachiate Corals,

possessing the bi-structural and polypidomial characters of Fenestellidias, and having

very much the appearance of recent Horneras. It embraces the two following genera,

one of which {Thamniscus) is the type, and apparently Mr. M'Coy's Ichthyorachis. All

the known constituent genera are readily distinguished from Fenestellidias by having

free stems and branches.

1 Annals and Magazine of Natural History, 2d series, vol. iii, p. 389.
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Genus Thamnisciis, King, 1849.

Diagnosis.—'' The typical Tharaniscidia. Ste7ns frequently and irregularly bifur-

cating more or less on one plane : celluliferous on the side overlooking the imaginary

axis of the Coral. Celhdes imbricated and arranged in quincunx. GemmuUferous

vesicles overlying the cellule-apertures."i

Type, Ceratophytes dubius, Schlotheim.

I formerly placed the type of this genus in Lamouroux's Hornera ; but it is evident

from Mr. Lonsdale's observations that this was an erroneous collocation." At

the time my ' Catalogue' was published, I had not made up my mind how this

species, and the one following it, should be disposed of generically, though I felt

persuaded that they could not be included in any of the reticulated genera then

established. I was therefore induced to adopt provisionally the name which Schlotheim

had given to them^ under the erroneous impression, probably, that they were of a horny

and flexible nature, and consequently true Ceratopliytes as contradistinguished from the

Lithopliytes or calcareous Corals.

The principal distinctive characters of Thamnisciis, compared with other allied

genera, consist in the frequent and irregular terminal bifurcation of the stems, and in

the gemmuliferoiis vesicles overlying the cellule-apertures.

Probably the Fenestella intertexta of Captain Portlock,^ is a congeneric species.

Thamniscus dubius, ScJdotheim. Plate V, figs. 7, 8, 9, 10, 11, 12.

Encrinites ramosus, in pars, Schl. Munch. Akad., vol. vi, pp. 20-24, pi. ii, fig. 4 ;

pi. iv, figs. 16, 17, 1820.

Keratophytes dubius, Schl. Petrefacten, p. 341, 1820.

Ceratophytes — „ Boue, Edin. Phil. Journ., vol. xii, p. 144, 1825.

GoRGONiA DUBiA „ Goldfuss, Pctrcf., pp. 18, 19, pi. vii, fig. 1 «, I, c, 1826.

Unknown Coralline Body, Sedgwick. Trans. Geol. Soc. Lond., 2d series, vol. iii, pi. xii,

fig. 5, 1829.

GoRGONiA DUBIA, Schl. Germ. Transl. Geol. Man., p. 459, 1832.

— — ,, Quenstedt, Wiegmann's Archiv, p. 91, 1835.

— ANCEFS ET G. DUBIA, ScM. Morris, Catalogue, p. 38, 1843.

— DUBIA, „ Geinitz, Gsea von Sachsen, p. 98, 1843.

Fenestella (Hornera ?) ramosa. King. Bull. Soc. Geol. Fr., 2""^ serie, vol. i, p. 23,

1844.

— (?) DUBIA, Schl. Idem, p. 24.

_ (?) _ ,, Geol. Russ., vol. i, p. 221, 1845.

1 Annals and Magazine of Natural History, 2d series, vol. iii, p. 389.

"- Geology of Russia and the Ural Mountains, vol. i. Appendix A, p. 62S.

2 Report on the Geology of Londonderry, &c., p. 324, pi. xxii A, fig. 3 a, h, c.
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Fenestella (Hornera?) ramosa. King. Idem.

— — „ Tennant, Strat. List Brit. Foss., p. 88, 1847.

Ceratophytes dubius, Schl. King, Catalogue, p. 6, 1848.

Fenestella ramosa, King. Howse, T. F. N. C, vol. i, p. 261, 1848.

— ANCErs ET F. DUBIA, Schl. Geinitz, Versteiner., p. 18, pi. vii, fig. 23,

1848.

Diagnosis.—Stems or branches somewhat thick ; numerous ; frequently dividing
;

and shghtly rounded on both surfaces : each of which marked with distinct flexuous

longitudinal lines. Cellules from three to six on the width of a stem ; arranged in

quincunx or somewhat in linear series longitudinally, and oblique in the opposite

direction ;
prominent, especially on the sides of the branches, to which they, in some

instances, give a denticulated appearance. Cellule-apertures generally assuming

a circular form.^

This Coral has often been confounded with the next species, but it possesses

characters, which it is considered, not only give it a specific,.but a generic individuality.

This has evidently arisen from the extremely variable character which it frequently

displays, almost every specimen offering a modified aspect. The cellules are more

apart in some than in others ; irregularly arranged in this specimen ; disposed in

longitudinal series in that ; and curving obliquely across the branches in another, as

in Idmonea : they vary, too, in number ; from three to six on the width of a branch :

the form of their aperture is also very variable, being either circular or oval. Figures

7, 9, 10, and 11, in Plate V, exhibit, besides these modifications, a difi'erence in the

branching : one shows the stems decidedly free (PI. V, fig. 7) ; the other, conjoining

(PI. V, fig. 10),—in short, simulating the character of Synocladia ; another specimen

before me shows an approach to the regular truncated, bilateral branching of the next

genus. Goldfuss has figured a specimen of Thamniscus dubius^ with the branches

apparently, and in some cases, perhaps, really anastomosing, as in Synocladia virgidacea
;

which has probably led Mr. Morris to identify the latter with the former ; but this is

a character to be met with only occasionally, and generally near the root of the Coral.

In the specimen under figure 11, in Plate V, there is displayed above some of the

cellule-apertures {a) a small hemispherical body {b), which, when removed, leaves a

distinct annular impression (c). The hemispherical bodies vary occasionally in position,

being more or less elevated with reference to the upper lip of the apertures ; and in a

specimen of the same Coral, which I procured at K5nitz, a few appear to be situated a little

within the cellules immediately under the lip. There can be no doubt as to these

bodies being casts of shallow cup-shaped cavities, similar to those observable in

certain Lunulites, and in the Cellaria salicornia: and from their position, they may safely be

' The following is Goldfuss's diagnosis :
" Gorgonia ramis dicliotorais piunatis, pinnulis aubopposites

ramis pinnulisque scabris." (Petrefacta Germanise, vol. i, p. 18.)

- Petrefacta Germanise, pi. vii, fig. 1 a, b, c.
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concluded to be the homologues of the gemmuhferous vesicles often seen overlying the

cellule-apertures of Bryozoic Corals.

As the mode of formation of the gemmuhferous vesicles is not generally known, a

few particulars on the subject, as supplied by an examination of some recent forms,

may not be altogether inappropriate. In Masmopora {Beaniana) they are prominent

and spherical: their basal or attached portion, somewhat cup- shaped, is first formed; next

their lateral margins, which arch over to within a short distance of each other, leaving

a narrow longitudinal fissure. In Escharina the vesicle in its early stage resembles the

latter ; its lateral margins, however, do not remain separated, but become confluent,

forming an irregular dome-shaped appendage : whether the foramina with which its

outer or convex wall is furnished, answer the purpose of an opening, or there is one on

its proximal or inferior part, that is, in proximity to the upper lip of the cellule-

apertures, I am not enabled to say. In Cellaria salicornia the gemmuhferous chamber

is neither prominent nor spherical, but always remains sunk in the substance of the

Coral, forming a cup-shaped cavity, as it evidently is in Thamniscus dubius : at first

there is a difl&culty in distinguishing it from the adjacent inferior cellule-aperture

;

afterwards, however, it becomes gradually separated from the latter by the interposition

of a narrow calcareous dissepiment ; and its opening, at first circular, is gradually

converted into a transverse linear fissure.

Besides the gemmuhferous chambers in Thamniscus dubius, but where they are

absent, there is occasionally seen what may be termed an accessory vesicle on both sides

of the distal lip of the cellule-apertures, as represented in Plate V, fig. \\ a, which

reminds one of a similar structure a little below and on both sides of the proximal

lip of the cellule-apertures in certain Escharinas.

In some specimens of Thamniscus dubius, as in the one represented under figure 12,

Plate V, the proximal lip is furnished with a denticle-like process, which occasionally

varies a little between the right and left of its usual position.^ In a few instances I

have observed casts of the same appendage, showing it to have been hollow, and

homologous with the hollow mucronate process similarly situated in Cellepora Skenei,

in which the mucro is furnished with two foramina on the upper side and near the

base. Masmopora Beaniana possesses a similar process, but it is foraminated at

the point. I have not been able to discover, as yet, any foramina in the corresponding

part of the fossil.

The first synonym quoted for this species is explained by the fact, that Schlotheim

imagined its branches to be the arms of a Cyathocrinus ramosus incrusted with

a Thamniscus dubius.

Thamniscus dubius is not a common Coral, though it is pretty generally, distributed.

It occurs at Tunstall Hill, Ryhope Field-house Farm, Castle Eden Dene, Humbleton

' In the impression of the fossil represented in Plate V, fig. 1 1 e, there is a pit or depression of the

same appendage under some of the cellule-apertures.
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Quarry, and Hylton North-Farm, in the Shelly Magnesian Limestone. In consequence

of Geinitz confounding it with the next Coral, it is difl&cult to make out its German

habitats from the ' Versteinerungen,' but it appears to be widely distributed in the

Thuringerwald. Schlotheim and Goldfuss mention its occurrence at Gliicksbrunn ; I

collected it myself at Schlossberg von Konitz, where it occurs rather plentifully.

Genus Acanthocladia, King, 1849.

Ceratophytes (anceps), Schlotheim.

GoKGONiA (id.), Goldfuss.

Retepoka (pluma), Phillips.

Glauconome (bipinnata), Phillips.

Fenestella (anceps), Lonsdale.

Biagnosis.—" A Thamniscidia. Stems symmetrically and bilaterally branched

more or less on one plane ; rarely bifurcating. Branches short, simple, occasionally

elongated, and becoming bilaterally branched. Stems and branches celluliferous on the

side overlooking the imaginary axis of the Coral. Cellules imbricated, and arranged

in longitudinal series. Series of cellules separated from each other by a dividing ridge.

(?) Gemmnliferous vesicles on the dividing ridges."^

Type, Ceratophytes anceps, Schlotheim.

The Corals which it is proposed to place in this genus have often been included in

Goldfuss's Glauconome, which is typified by a tertiary-like Cellaria-salicornia fossil

{G. marginata, Miinster, ' Pet. Germ.,' p. 100, pi. xxxvi, fig. 5), undoubtedly belonging to

a genus previously established by Defrance, under the name of Vincularia. In this

case the name Glauconome becomes obsolete. This, together with the circumstance

that no genus is known to the writer as available for a number of species represented

by the Ceratophytes anceps, have induced him to institute the one under consideration.

Such species as Betepora pluma, Glauconome bipinnata, G. pulcherrima, G. grandis, and

several others, fall at once into the group, without- a doubt being raised of their

congenerism.

Acanthocladia -is readily distinguished from Thamniscus by its symmetrical and

bilateral branching, its stems being rarely dichotomous, and the simple form of most

of its branches. In Acanthocladia branching rarely happens through the stems

bifurcating : it is due to the development of some of the bilateral offsets : whereas the

reverse obtains in Thamniscus,—the branching in this genus being due to the terminal

forking of the stems. Another important difference consists in the position and

character of the gemmuliferous structures. Assuming certain prominences observable

in Ceratophytes anceps to constitute these organs (but it is not of much importance

whether they do so or not, since their absence in C. dubius still constitutes a difference),

• Annals and Magazine of Natural History, 2d series, vol. iii, p. 389, 1849.
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it may be said that in Acanthocladia the gemmuhferous vesicles are prominent, and

situated on ridges which separate the rows of cellules ; whereas in Thamnisciis they are

cup-shaped cavities overlying the cellule-apertures.

Mr. M'Coy's genus Ichthi/orachis appears to be closely related to Acanthocladia in

Its mode of branching ; but the arrangement of the cellule-apertures favours the idea

of its reproductive character being similar to that of TJiamniscus.

All the known species of Acanthocladia are confined to the Palaeozoic formations.

Acanthocladia anceps, Schlotheim. Plate V, figs. 13, 14, 15, 16, 17, 18.

Keratophytes anceps, Schl. Miinch. Akad., vol. vi, p. 20, pi. ii, fig. 7, 1820.

— — „ Petrefacten, p. 341, 1820.

Ceuatophyllites — Schl. Boue, Edin. Phil. Journ., vol. xii, p. 144, 1825.

GoBGONiA — „ Goldfuss, Petref., p. 98, pi. xxxvi, fig. 1 a, h, c, d,

1828. (?)

An unknown Coual, Sedgwick. Trans. Geol. Soc. Lond., 2d series, vol. iii, pi. xii,

fig. 7, 1829.

GoRGONiA ANCEPS, ScM. Germ. Transl. Geol. Man., p. 459, 1832; and 3d Eng. ed.,

p. 572, 1833.

— — „ Phillips, Encyc. Met., vol. vi, p. 615, 1834.

— — „ Geinitz, Neues Jahrbuch, p. 541, 1841.

— — ET G. DUBiA, Schl. Morris, Catalogue, p. 38, 1843.

— — „ Geinitz, Gsea von Sachsen, p. 98, 1843.

Fenestella — „ Bull. Soc. Geol. France, 2°"= ser., vol.i, p. 24, 1844.

— — „ Geol. Russia, vol. i, p. 221, 1845.

— — „ Tennant, Strat. List Brit. Foss., p. 88, 1847.

Ceratophytes — „ King, Catalogue, p. 6, 1848.

Fenestella — „ Howse, T. N. F. C, vol. i, p. 261, 1848.

— — ET G. DUBTA, Schl. Geinitz, Verstein., p. 18, pi. vii, figs. 19, 20.. 22,

1848.

Diagnosis.—Stems numerous, erect, frequently dividing pinnately. Pinnules

slightly tapering, generally opposite to each other, and blunted at their extremity.

Rows of cellules from three to six on the stems. Cellule-apertures more or less circular,

and somewhat apart. Capillar^/ tubes slightly flexuous.^

This Coral consists of a number of long, slender stems, rising from a small base

round an imaginary axis, and giving off bilaterally, and at regular distances from each

other, numerous branches, generally short and simple, but occasionally elongated, also

bilaterally branched, and sometimes still further developed in the same way, assuming,

hi short, a bi- and even a tri-pinnated form. The rows of cellules, separated from each

other by a slightly-developed dividing ridge, are variable in number : generally there

are only three ; but in some specimens so many as six may be counted. The vertical

' The following is Goldfuss's diagnosis : " Gorgonia ramosissima, ramis subdichotomis, ramulis distichis

brevibus, cortice osculis papulosis serialibus costata." (Petrefacta Germanise, vol. i, p. 98.)



ANIMALS. 49

capillary tubes are slightly flexuous, which gives a waved striated appearance to the

non-celluliferous surface of the Coral.

Figure 17, in Plate V, represents a magnified view of the impressions made by a

portion of a stem ; showing the pits or depressions (b) resulting from the supposed

gemmuliferous vesicles, on lines produced by the slightly-developed dividing ridges ;

also, the whole of the surface intervening the cellule-apertures (a), perforated by pores

or minute foramina.

Both Goldfuss's figure (pi. xxxvi, fig. 1 d) and description of this species represent

the rows of cellule-apertures situated on broad, rounded ridges, instead of furrows,

as they have invariably occurred to me. I notice this discrepancy without being able

to explain it, but in hopes of drawing the attention of some one to the original specimen

figured in the ' Petrefacta,' and now probably in the University Museum of Bonn.

Acanthodadia anceps occurs at Tunstall Hill, Dalton-le-Dale, Ryhope Field-House

Farm, Castle Eden Dene, Humbleton Gluarry, Hylton North-Farm, and Whitley, in

Shelly Magnesian Limestone ; and at Black Hall Rocks arid Tynemouth Abbey Cliff,

in Breccia. It is widely distributed over the Permian region of Germany ; occurring

in the Lower Zechstein of Corbusen, Milbitz, Schwaara, Dinz, and Hergisdorf ; in

Zechstein at Kamsdorf; and in Zechstein-Dolomite at Posneck, Oppung, Konitz,

Liebenstein, and Gliicksbrunn (Geinitz).

Class EcHiNODERMATA, Cuvier.

This class has lately been divided into seven orders, viz. Ci/stidea, Crinoidece,

Echinidea, Stelleridece, Ophiuridea, Holothurideoi, and Sijmnculidece, of which the second

and third are the only Permian kinds at present known.

Or</er Crinoide^,' Miller, 1821.

Diagnosis.—" Radiated animals, having the body regular ; provided with five

pinnate articulated rays, a central mouth, a visceral cavity, and a distinct anus ; and

supported on an articulated stem fixed by its base."^ (Milne Edwards.)

Crinoideas, like most of the groups herein described, though they flourished

abundantly during the early periods of the world's organic history, only constitute an

insignificant feature in existing creation. The Pentacrinus Caput-Medusce, an inhabitant

of the West Indian seas ; the beautiful Comatula rosacea, belonging to our own coasts ;

1 "I have derived the name of this family from the Greek TA ZHA KPINOEIAEA, the hly-shaped

animals, and have used the word to form, with another distinguishing term prefixed, the name of the genera."

(Miller, ' A Natural History of the Crinoidea, &c.,' 1821.)

2 Lamarck's Animaux sans Vertebres, 2d ed., vol. ii, p. 6j2.
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Cyathocrinus ramosus occurs rarely in the Shell-limestone at Tunstall Hill and

Silksworth ; abundantly in the corresponding rock at Humbleton Hill ; and rather

uncommonly in the Breccia at Tynemouth. Geinitz records its occurrence in the

Lower Zechstein of Corbusen ; and in the Zechstein-Dolomite of Asbach, Schmal-

kalden, Posneck, and Kamsdorf. According to Schlotheim, it is found at Gliicksbrunn

and Liebenstein.

Order Echinideji;, Cuvier.

This order, of which the common Sea-urchin {Echinus esculentus) of the English

coasts is a good representative, consists of a large number of genera, both living and

extinct ; but the following one is the only form known to be Permian.

Genus Arcliceocidaris, M'Coy.

Diagnosis.—" Interambulacra composed of three or more rows of plates, those on

each side, next the ambulacra, pentagonal ; those of the immediate rows hexagonal, as

in PalcBcJiinus ; each plate having in the centre one large perforated tubercle, surrounded

by an elevated ring, as in Cidaris, each of which tubercles bears a large, mobile,

generally muricated spine."^ (M'Coy.)

" It is a singular circumstance that, except Professor Agassiz, every author, who

has treated of the Echinodermata of the Mountain-limestone, should have referred the

hexagonal plates with the above characters to the genus Cidaris, when a glance at the

re cent or Oolitic Cidarites would be sufficient to show that in their entire framework

there is not one hexagonal plate, both the ambulacra and interambulacra being composed

each of two rows of pentagonal plates only, while in \he present genus, as m Palachinus,

their interambulacra must have been composed of more than two rows, as is obvious

from their hexagonal form ; the large, perforated tubercle, however, is precisely in

accordance with that of the true Cidaris, as is also the mode of attachment and

general character of the large spines with which both genera are armed I

had long ago distinguished this genus in ray MSS. under the name of Archaocidaris,

subsequently Professor Agassiz announced his intention of forming the genus EcJiinocrinus

for the Cidaris Nerii, &c."'^

Though Agassiz's name is adopted by Professor M'Coy, yet later writers, from the

circumstances above related, have been led to give the preference to the name

Archaocidaris. M. Agassiz, with his colleague M. Desor, has lately changed the name

into FalcBocidaris.

^ Carboniferous Limestone Fossils of Ireland, p. 1 73.

2 Idem.
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Arch^eocidaris Verneuiliana, King. Plate VI, figs. 22-24,

CiDARis, King. De Verneuil, Bull. Soc. Geol. Fr., 2"" serie, vol. i, p. 25, 1844.

— „ Geol. Russ., vol. i, p. 221, 1845.

— Vernexjiliana, King. Catalogue, pp. 6, 7, 1848.

— Howse, T. N. F. G., vol. i, p. 261, 1848.

— Keyserlingi, Geinitz. Versteinerungen, p. 16, pi. vii, figs. 1, 2, 1848.

Diagnosis.—" Interamhulacralplates sub-hexagonal, a little longer transversely than

longitudinally. Socket-balls large, perforated, placed on elevated bases. Glenoid

circles radiately crenulated. Muscular areas concave, somewhat broad, surrounded

with an elliptical border of small tubercles in a single series."^

The diagnosis of Archaocidaris Verneuiliana must still remain imperfect imtil

specimens more complete than any I have seen are found.

Not having discovered any specimens with ambulacra, or more than two contiguous

rows of interamhulacral plates, it is unsafe positively to consider this species as belonging

to the genus in which it has been placed. The sub-hexagonal form of the plates which

have fallen under my notice, has principally led me to regard it as an Archceocidaris ; a

view which seems to be strongly supported by the corresponding form of the inter-

ambulacrals, in two contiguous rows, figured by Geinitz.

One of the specimens represented (PI. VI, fig. 23) exhibits the longitudinal spaces

between the muscular areas with three or four rows of small tubercles, in addition to

the " single series" noticed in the diagnosis ; and in the illustrative specimen given by

Geinitz, there are two intervening rows. Two kinds of spines occur in the rock

containing this fossil ; one is muricated, as in the specimen represented under fig. 24,

and the other is finely longitudinally striated.^ The spine figured by Dr. Geinitz

appears to be rather different from the one herein represented, but it is probable the

difference is in the figure, and not in the fossil.

Archceocidaris Verneuiliana is a rare species. The only localities where it is found

are Tunstall Hill, and Humbleton Quarry, in Shell-limestone. Corbusen, in the under

Zechstein, is the single German station recorded for it by Geinitz.

1 Catalogue of the Organic Remains of the Permian Rocks of Northumberland and Durham, pp. 6, 7,

1848.

2 Through an oversight, an error was committed in my ' Catalogue' as regards the occurrence of the

"transversely-ridged" spine therein mentioned.
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A fancied similarity between this fossil and the next to be noticed has principally led

me into the present subject-matter. The Rev. Mr. Berkeley founded the genus on the

Serpula jilograna of Linnaeus.

FiLOGRANA (?) Permiana, King.

Sekpula or Dentalium (?), Sedgwick. Trans. Geol. Soc. Lond., 2d series, vol. iii,

p. 118, 1829.

Diagnosis.—Tubes cylindrical, acicular, slightly tapering.

The fossils referred to the above-noticed " Serpula or Dentalium' are exceedingly

obscure. The weathered surface of some of the beds at the south end of Black Hall

Rocks often exhibit them confusedly crowded together, in the state of flattened casts, and

seldom more than an inch in length ; they appear to be merely fragments. When the

Rock is broken, cross sections of the fossil are obtained, showing it to be quite cylindrical

in form.

The exact locality which yielded this fossil to Professor Sedgwick, and where I

have also collected it, is the south end of Black Hall Rocks, on the Durham coast,

about five miles north of Hartlepool. A similar production is stated to occur " in the

upper beds at Cold Hill, near Aberford."^ (Sedgwick.) A doubtful fossil, hesitatingly

referred to the same species, occurs in a quarry of (? Rauchwacke) Limestone, near

Cleadon.

Genus Vermilia, Lamarck.

Diagnosis.—"Tubus testaceus, cylindraceus, postice sensim attenuatus, plus

minusve contortus, repens, corporibus marinis latere aflixus. Apertura rotunda

;

margine dente unico vel dentibus duobus tribusve Scjepe armata."-

While Serpula, a closely-related genus, is attached only by a portion of its tube,

Vermilia is adherent by its entire length.

Type, V. rostrata.

Vermilia obscura, Kitig. Plate VI, fig. 15.

Serpula obscura, King. Catalogue, p. 6, 1848.

— minutissima, Howse. T. N. F. C, vol. i, p. 2.58, 184S.

Diagnosis.—Semicylindrical, tortuous, very small. Mouth inclined.

This small species is occasionally found attached to Fenestella retiformis, Cyathocrinus

ramosus (as in the cup under figure 15, in Plate VI), Productus horridus, Camerophoria

^ Trans. Geol. Soc. Lond., 2d series, vol. iii, p. 118.

- Anim. s. Verteb,, edit, nouv., torn, v, p, 632.
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SMotJieimii, and other fossils occurring at Tunstall Hill and Humbleton. A few

imperfect casts have occurred to me in the (? Rauchwacke) Limestone beds exposed at

low tide, opposite Hendon, near Sunderland : they may belong to a different species.

Serpula (?) PUSiLLA, Geinitz. Tab. VI, figs. 7-9 ; Tab. XVIII, fig. 13 a, h, c, d}

FoRAMiNiTES Serpuloides, (provisional), King. 1848. Catalogue, p. 6.

Sekpula PUSILLA, Gdnitz, 1848. Versteiner. Zechsteingebirg. und Rothliegend., p. 6,

tab. iii, figs. 3-6.

INCH.

Length, -^-^

Breadth, -yL

Thickness, -^^

An oblong coil of sub-cylindrical, wire-like folds, white and granular. A central,

irregularly-twisted mass, of about ^ inch in diameter (see fig. 13 c), is inclosed in eight

or nine outer folds ; these are flat or slightly concave on their internal surface, and

convex externally, and are arranged longitudinally, not all on the same plane, but,

with the exception of the outermost folds, crossing each other at the extremities of the

coil at nearly right angles.^ The size of the folds gradually increases from within

outwards, but is subject to irregularities.

This minute fossil appears to.be the cast of a tubular shell, there being more or

less space between each of the larger folds, which are in consequence rendered

extremely brittle. The shell, probably, was free and unattached. It sometimes occupies

an oblong, smooth cavity, which is not, however, excavated in any shell or foreign

substance, but appears to have been formed by the removal of the shell of the Annelid

after it was surrounded by the calcareous deposit.

This little fossil appears to be identical with the species figured and described

by Geinitz (loc. cit.) as Serpula pusilla, from the Lower Zechstein of Corbusen, near

Ronneburg.

It is of frequent occurrence in the Limestone at Humbleton.

1 By Mr. T. Rupert Jones.

2 The outer folds of this fossil bear some resemblance to those of the shells of some of the Agathistegia,

M. d'Orbigny's sixth Family of Foraminifera. The structure and arrangement, however, both of the inner

and the outer coils, present such important differences from the essential characters of the Foraminifera

referred to, that we can only be allowed this passing remark on the subject.
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General Division Entomostraca, Miiller, 1785.

This extensive section of the Crustacea comprises several orders of aquatic

animals, chiefly of small size, and differing very greatly in their general appearance.

The orders are arranged according to the structure of the maxillary and the prehensile

apparatus, the characters of the pseudobranchiae, and the form of the tegumentary

shell or cuirass. We may notice, as representatives, the genera Branchipus, Apus,

Limnadia, Daphnia, Cyclops, Cypris, Cythere, Argulus, and Lernsea. The Limulus has

been placed by Latreille in this section ; and according to Mr. Salter, the Trilobite

belongs to a co-ordinate group.

^

Up to the present time no researches of the palaeontologist have proved the

existence, during the Permian epoch, of other forms of Crustacea than those

belonging to this division ; two genera only, Cythere, Miiller, and Dithyrocaris,

Scouler, have been found in the Magnesian Limestone.

Legion Branchiopoda, Latreille.

Order Ostracoda, Latreille.^

Genus Cythere, Miiller.

Synonyms. Monoculus, Aiict. -prior.

Cythere, Miiller, 1785.

Cytherina, i«»iA., 1818.

A marine Entomostracous Crustacean. Body of animal inclosed in a bivalve

carapace ; animal, creeping ; provided with three pairs of feet, all protruding from the

shell.

In the ' Monograph of the Entomostraca of the Cretaceous Formation,' where we have

entered more fully into the characters of the Ostracoda, we have subdivided the genus

Cythere, Miiller, into four groups, viz. Cythere proper, Cythereis, nob., Bairdia, M'Coy,

and Cytherella, nob., characterised by the form of the carapace and the structure of

its hinge. The absence of perfect valves sufficiently free from the matrix to be easily

examined, renders it impossible to be quite decided in the arrangement of the ten

Permian species of Cythere into their respective sub-genera. But taking the general

form as a guide, we have considered Nos. 1, 3, 4, and 5 as belonging to Cythereproper,

N OS. 2, 6, and 9 to Bairdia, No. 7 as a Cythereis, and Nos. 8 and 10 as Cytherella.

These Entomostraca occur in considerable numbers in the Limestone from Byers'

Uuarry, referred to at page 16, both in relief on the weather-worn surface of the

^ Geolog. Survey, 2d Decade.

- See Jones, Monog. Entom. Cret. Form., p. 7.
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calcareous Grit, and imbedded in the crystalline Limestone. They also occur, but much

more sparingly, in the Limestone of Humbleton, and other localities. Species Nos.

1 and 3 occur exclusively in the latter rock ; No. 2 occurs in both rocks ; and the

others, except No. 4, have as yet been found in the Limestone from Byers' Quarry only.

No. 1. Cythere Morrisiana, nobis. Tab. XVIII, fig. 2 a, b, c.

INCH.

Length, -^^

Height, Jq

Thickness, ^V

Carapace irregular oblong, convex, smooth. Dorsal and ventral borders nearly

straight, slightly incurved. Extremities subacute, suddenly depressed ; the anterior

slightly narrower than the posterior.

Dorsal aspect elongate oval, compressed at the ends ; anterior sub-ovate.

Unique. Locality, Humbleton.

This well-marked species is named after Mr. J. Morris, to whose scientific

researches palaeontologists are so greatly indebted.

No. 2. Cythere (Bairdia) curta, M'Co^. Tab. XVII, figs. 21, 22 ; and Tab. XVIII,

fig. 3 a, b, c.

Baiedia curtus, M'Coy, 1844. Syn. Char., &c., p. 165, pi. xxiii, fig. 6.

INCH. INCH.

Length, -^ h
Height, ^V

1

ITS

Thickness, -Jj- rh

Carapace suh-tnaiigvlsiT, convex, smooth. Dorsal border -proiecting ; ventral sinuous.

Anterior extremity rounded on its ventral half, and forming an angle with the sloping

dorsal border
;
posterior acute.

Dorsal aspect narrow acute oval ; anterior compressed ovate.

Several specimens exhibit, more or less distinctly, the interior of the valves, which

closely resemble those of B. subdeltoidea, Miinster,^ of the Chalk and Tertiary for-

mations. The cast (figs. 21, 22), in particular, is similar to the cretaceous species, and

not very dissimilar to B. affinis, Morris,^ but the generality of the Permian specimens

are narrower, more compressed, and less triangular than the species referred to.

Found by Mr. Grifi&th in the Carboniferous rocks of Ireland.

Not uncommon at Byers' Quarry and Humbleton.

1 See Jones, Mon. Entom. Cret. Form., p. 23, tab. v. fig. 15.

2 Phys. Descript. New S. Wales, &c., p. 291, pi. xviii, fig. 10.
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C. acuta differs from C. gihherula M'Coy,^ in being less convex, and having sharpei'

extremities.

A single specimen from Byers' Quarry.

No. 10. Ctthere (Cytherella ?) nuciformis, nobis. Tab. XVIII, fig. 11 a, h^ c.

INCH.

Length, ^
Height, -xitj

Thickness, -^^^

Carapace oblong oval, smooth, convex. Dorsal and ventral borders elliptical.

Extremities rounded ; anterior depressed, rather narrower than the posterior.

Dorsal aspect compressed ovate ; anterior oval.

This little species has a somewhat similar form to that of Cytherella truncata.

Bosquet, of the Chalk.^

One specimen from Byers' Quarry.

Order Phyllopa, Latreille, Qf

Genus Dithyrocaris^ Scouler.^

Argus, Scouler, 1835.®

Gen. char.—Thorax protected by a carapace composed of two equal pieces that

are connected more or less closely at the dorsal margins. Tail (abdomen) of animal

protruding beyond the shell, having three caudal appendages.

' Syn. Char., &c., p. 168, pi. xxiii, fig. 25.

2 Jones, Mon. Entom. Cret. Form,, p. 30, tab. vii, fig. 25. Forms of carapace not very dissimilar to

C. inornata and C. nuciformis, occur amongst the Cytheres from the Carboniferous Limestone of Kilbride,

near Glasgow ; a suite of which, with other microscopic fossils, is preserved in the Museum of the College

of Surgeons of England. Seep. 58.

3 The relation that the fossil genus under notice bears to the other Entomostraca is as yet uncertain ;

it not being determined whether the carapace is truly bivalve, hinged, and closing on itself, or spread open,

and liable to split in the mesial line. The Dithyrocarides were at first regarded by the discoverer as univalve

Entomostraca, allied to Apus, but subsequently Dr. Scouler has been induced to look upon the carapace as

bivalved, like that of Cypris, especially by the fact, as Dr. Scouler remarks, of the valves being often

found separated, in which case it is probable that the mesial line is a hinge. The opinion, however, of these

fossils having been univalved, i. e. of the valves having formed one unjointed whole, and presented a shield-

like carapace, as in Apus and Limulus, is adopted by Col. Portlock (Geol. Rep. Londonderry, p. 314),—an

opinion well supported by the appearance of D. Colei, and D. orbicularis, Portlock, and D. Scouleri, M'Coy.

Indeed it is still a matter of doubt whether the fossil remains in question do not belong to more than one

genus of Entomostraca.

"* Etym. Ais, bis ; ^vpjj, valva; Kapis, squilla.

^ See Portlock's Geol. Report Londonderry, p. 313.

^ This name, having been preoccupied, was changed by Dr. Scouler to Dithyrocaris.



ANIMALS. 65

This interesting genus, first noticed by Dr. Scouler, in the ' Records of Science'

for February 1835, was found by him in a Coal-measure Limestone near Paisley.

At the meeting of the British Association at Glasgow, Dr. Scouler again described it

under the name of Argus ; but the generic characters have not yet been published in

full. From the character and contents of the Limestone in which the specimens were

imbedded, Dr. Scouler considers it probable that the Dithyrocarides found by him

were the inhabitants of shallow and it may be fresh water.^

Two species from the Carboniferous beds have been figured and described by

Colonel Portlock/ and two others by Prof. M'Coy,^ from the same formation. On the

Magnesian Limestone slabs, which furnished the Foraminifera and most of the

Cytheres above described, there occur many specimens of the carapace-valves of

Bithyrocaris Permiana, nob. ; the majority, however, are in the condition of casts, more

or less weather-worn. In the same stratum we have met with a unique specimen of

D. glypta, nob. ; but we have not recognised any of the caudal segments of either

species. The same difficulty of extracting perfect specimens exists here as in the

case of the other Microzoa of this rock ; which is the more to be regretted, as certain

characters of this genus have yet to be distinctly recognised. The relation of the

valves to each other in the Carboniferous specimens seems constantly to be that

described by Colonel Portlock/ viz. a horizontal parallelism ; but we have found that

in several instances, especially among the casts, the specimens apparently have their

valves closed against each other, as in Cythere, instead of being spread out side by

side, and in contact merely at their dorsal edges. This may be seen from the specimen,

Tab. XVIII, fig. 1 d, in which one valve has been removed by weathering, and the

edge of the other valve is apparent around the convexity of the cast. From such a

cast, but more free from the matrix, the outline, Tab. XVIII, fig. 1 c, was taken, which,

however, from its worn state, probably does not exactly give the original form.

Both of the Permian species are much smaller than those from the Carboniferous

series ; and I). Permiana especially differs from the usual type in being nearly bare of

longitudinal ridges, which circumstance, together with the double-valved character of

some of the specimens, led me at first to regard it as a Cythere of uncertain sub-

genus.

^ We are indebted to Dr. Scouler for a courteous communication on the facts connected with

Dithyrocaris.

^ Loc. cit.

•* Synopsis Char., &c., p. 163, pi. xxiii.

* Loc. cit.
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No. 1. DiTHYROCARis Permiana, noh. Tab. XVIII, fig. 1 a, b, c, d.

INCH.
1
26Length of carapace-valve.

Breadth — -^

Carapace-valve (left) oblong, convex, suddenly depressed along its anterior,

posterior, and outer margins ; bordered on its outer (left) edge by a slight ridge

;

smooth, faintly reticulated. Dextral {dorsal) edge nearly straight ; sinistral straight

in the middle, and curving off at each end to meet the dextral border. Extremities

obliquely rounded ; the anterior, in some specimens, almost squared ; posterior extremity

of the dorsal edge more acute than the anterior.

Internally the valves exhibit considerable thickness at the posterior extremity.

The valves of this species vary somewhat in the relative measurements of length

and breadth, and sometimes the valves have an increased breadth posteriorly.

We have not met with a complete carapace ; and entire valves are of rare

occurrence ; casts, however, more or less perfect, are very common at Byers' Quarry.

No. 2. DiTHYROCARis GLYPTA, noh. Tab. XVIII, fig. 12.

INCH.

Length of carapace-valve, J^

Breadth — ^l

Carapace-valve (left) oblong, convex, finely reticulated, bearing five curved

longitudinal ridges. One ridge on the outer (left) border, and a second, a little within

the first, extend from the junction of the dextral and anterior borders, following the

curvature of the edge of the valve, to the posterior angle of the dextral border ; the

third and fourth ridges follow a like course, at equal distances, within the former

ridges ; the third ridge faintly marked posteriorly, and the fourth rather sinuous ; a

fifth ridge is placed a little to the right of the fourth, but is interrupted anteriorly.

Sinistral border of the valve slightly incurved ;
posterior extremity obliquely curved,

narrower than the anterior.

In this and the preceding species the angle of the anterior extremity of the

dextral or dorsal border is more or less prominent, and not, as in other species,

removed so as to form a large central notch when both valves are in juxtaposition.

From the same locality as the last.
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Sub-kingdom MOLLUSCA, Cuvier.

Of the six great groups or classes into which this section of the Animal Kingdom

is divided, viz. Tunicata, PaUiobranchiata, Lamellibranchiata (ordinary bivalves),

Gasteropoda (univalves), Cephalopoda, and Pteropoda, only two, the first and the last,

are unknown as having existed during the Permian epoch.

Class Palliobranchiata, Blainville.^

Brachiopoda, Dumeril.

PoLYMARiA, Deshayes.

Diagnosis.—" The Brachiopoda arc defended by a bivalve shell, have two long

spiral arms developed from the sides of the mouth, and respire by means of their

vascular integument or mantle." (Owen.)^

With the exception of the Tunicata, the Palliobranchs or Brachiopods are generally

considered as constituting the lowest class of molluscous animals. They have existed

during all the organic periods of our planet ; but have evidently been more numerous

and more diversified in form in remote ages than at present. Only a few kinds are

now living in the British seas.

Before describing the various genera and species of Palliobranchiate shells, to be

noticed in this Monograph, it is proposed to enter into some particulars on the principal

structures of the- class in general.

Professor Owen having shown that, of the two valves with which a Brachiopod is

provided, the large or perforated one, as in Terehratula caput- serpentis, stands in a

direct relation to the ventral parts of the animal, that is, the principal nerves are given

off from that side of the oesophageal collar nearest to it, and the mouth is turned

towards it, while the hearts are situated nearest to the opposite one ;3 it necessarily

follows, that the perforate valve should be distinguished by the name ventral, and the

opposite or imperforate one by the name dorsal. Mr. Salter* has already used

these terms in this sense; and they will be employed as such in the following

pages, though not generally, as other terms can, in many cases, be more conveniently

adopted.

The articulation of the valves is effected by a pair of teeth or condyles attached to

1 Diet, des Sc. Nat., t. xxxii, p. 298, 1824.

^ Lectures on tlie Comparative Anatomy and Physiology of the Invertebrate Animals, p. 2G9.

2 Transactions of the Zoological Society, vol. i, part i ; and Lectures on the Comparative Anatomy and

Physiology of the Invertebrate Animals, p. 280.

* Memoirs of the Geological Survey, vol. ii, part i, p. 369.
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the hinge of the rostral or perforate valve (PI. XX, figs. 6 a, 10 A; PI. X, fig. 8 e),

and acting on a pair of sockets excavated in the hinge-plate of the opposite valve

(PI. XX, figs. 7 a,\lB; ?l. X, fig. 8/).

In many genera the teeth are attached to a pair of plates (PL X, fig. 8 a), which,

in the phraseology of Von Buch, are called " les lamelles de soutien des dents
;"

an expression which may be conveniently rendered into dental plates. The dental

plates are nearly perpendicular in Cleiothyris pectinifera .- they approximate more or less

to each other at their superior margin in Trigonotreta, and some other genera (PI. X,

fig. 28 a) ; in Pentamerus, Orthisina, Camerophoria (PI. VIII, fig. 3 a), they conjoin

superiorly, forming an arch-shaped process more or less acute ; while in Leptana

(PI. XX, fig. 6 b) this process is so far modified as to become saucer-shaped. The

dental plates, whether conjoined or separated, vary greatly in length : in Camerophoria,

Cleiothyris, and some others, they do not pass far into the cavity of the shell ; in

Pentamerus they extend to a considerable distance ; while in Trigonotreta Mosquensis

they are prolonged nearly to the frontal margin of the valve to which they are

attached. 1

In certain genera, as Pentamerus and Camerophoria, the arch-shaped process is

attached by its crest to the medio-longitudinal line of the ventral or rostral valve,

by means of a vertical plate directed forward from the point of the beak (PI. VIII,

figs. 3 and 4 b). The ventral median plate, for such this last part may be termed, is seen

independent of the dental plates in Belthyris cristata (PI. VIII, fig. 1 8 a), and without

them in Strigocephalus (PL XIX, fig. 1 a) : it is protruded within the arch in Spirifer

heteroclytus,wA within the saucer-shaped process inLeptcena analago (PL XX, fig. 6 c).

The ventral median plate evidently subserves different purposes in different genera

:

it supports the arch in Pentamerus and Camerophoria, and answers as a muscular

fulcrum in Belthyris, as proved by the scars which I have seen on it in a beautiful

specimen of D. octoplicata in the possession of Mr. T. Davidson. The central vertical

plate or muscular support in the attached valve of Criopus, is perhaps its homologue

;

and the same may be suggested of the broad, elevated ridge covered with muscular

scars to be seen in the medio-longitudinal region of the large valve of certain species of

Productus. The singular process, in the form of a shoe-lifter, described in my paper on

the " Palliobranchiata,"^ as occurring in the large valve of Cleiothyris concentrica, and

which is seen in another allied species from Bohemia, in Mr. Davidson's collection,

I am disposed to tfes«k is a modified form of the ventral median plate.

Passing to the opposite or dorsal valve, the cavities in the hinge-plate serving as

sockets for the teeth, or, in other words, the dental sockets, are each bounded inwardly

by a ridge, which occasionally becomes somewhat prolonged, passing into the cavity of

the shell (PL XX, fig. 11 C). The socket-ridges are seen in Belthyris cristata

^ Vide Geology of Russia, vol. ii, pi. v, fig. 2 b, d,

2 Annals and Magazine of Natural History, vol. xviii, p. 86.
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(PI. VIII, fig. 10 a), Streptorliynchus pelargonatus (PL X, fig. 28^), Ortliis eximia,^

and Strigoceplialus Burtini (PL XIX, fig. 1 b). They are also characteristic of Pen-

tamerus, and that curious group of shells hereafter noticed under the name of

Isorhynchus.

The socket-ridges, at their junction with the hinge, are often seen approximating

towards each other : in some cases they remain separated, as in the Crag WaldJieimia

variabilis; but in general they conjoin, and form either a horizontal plate, as in

Cleiothyris 2iectinifera (PL X, fig. 9 a), and Cameroplioria multiplicata (PL VIII, fig. b c),

or a concave one, as in Waldheimia Australis (PL XX, fig. 1 1 D), and Epithytris elonyata

(PL VI, fig. 45 b). Besides another use, hereafter to be noticed, which this plate evidently

serves, it forms the base of what are called the " crura of the loop" (Owen) ; it may

therefore be termed the crural base.

The crura of the loop are two slender processes, which start from the crural base,

and project into the cavity of the shell, becoming attached, in TerebratulidcB, to a

slender, recurved or simply-folded, testaceous apparatus-, known under the name of

"the loop' (PL VI, fig. 45 e; PL XX, fig. \1F); and, in Sjnriferida, to a pair of

spirally-folded appendages.^ The two long, slender processes springing from the

crural base in Striyocephalus Burtini (PL XIX, fig. 1 c), and curving up to the ventral

median plate, may safely be considered as the crura. These processes, however, are

not always thus attached ; since they are free in Hyjjothyrida, as exhibited in tlie

illustrative figures of Cameroplioria (PL VIII, figs. 3, 4y).

Professor Owen, from his observations on certain Palliobranchs, was led to conclude

that the crura supported the visceral parts of the animal, and that the loop and the

spirals afforded attachment to a pair of ciliated appendages originating from each side

of its mouth; but in Terebratula caput-serpentis the loop chiefly supports the viscera,

inasmuch as the oral or labial appendages are, for the most part, free, projecting in

this condition, and recurving considerably in front of the loop. In Hypothyris psittacea,

which has neither a loop nor spirals, the labial processes are also free except at their

origin.

The loop is variously modified in Terebratulidias. In the typical genus, Terebratula

{caput-serpentis) ,' QXid in Gryphus (vitreus), it is somewhat ring-shaped, and simply

attached to the crura ; in JFaldheimia (e. g. Australis, vide PL XX, fig. 1 1 F) it is

similarly attached, and with its free end bent back to nearly the crura ; in Epitliyris

(vide PL VI, fig. 45 e) it is attached in the same way, but its anterior part is only

slightly recurved ; in Terebratella {Chilensis) and Meyerlia {dorsata), it is joined both to

the crura and, at the anterior end, to a plate running along the medio-longitudinal line of

^ Geology of Russia, vol. ii, pi. xi, fig. 2 c?, e.

2 Professor M'Coy, in liis 'Synopsis of the Characters of the Carboniferous Limestone Fossils of

Ireland,' p. 127, fig. 15 ; and Mr. T. Davidson, in the 'London Geological Journal,' vol. i, have given the

best illustrations of the spiral coils of Spiriferida : they are represented, but without being attached to the

crura, in PL X, fig. 10, and PL IX, fig. 8.
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the imperforate valve ; it is also to be seen both posteriorly and anteriorly attached in

Magas pumilus -^ while in the singular Pachyrhynchus roseus it is simply united to the

anterior end of a corresponding plate ; whereas in Terebratula (?) Natalensis it seems

to be reduced to two erect processes springing from the centre of the imperforate

valve.

Perhaps the loop, in no case, exists under so enlarged a form as in Strigocepkalus

Burtini,—a shell on which I feel it necessary to make a few observations corrective

of what I have elsewhere stated respecting its internal structure.^ Having lately

succeeded in exposing the interior of a specimen, which for a long time defied all my
efforts to disclose, I am now enabled to state, that the internal structure of this

species does not consist of two parts folded, so as to form a pair of " symmetrical

subgyrate appendages," as I formerly stated ; but it is in reality a single piece, having a

tolerably close agreement with the loop of certain Terebratulida (PI. XIX, fig. 1 d).

The crura have certainly an unusual peculiarity ; their modification from the ordinary

form, however, is not difficult of explanation. Shorten the ascending stems (c), and

conjoin them with the descending portions of the loop {d),—the resulting form will be

precisely the same kind of projecting crura seen in PI. VI, fig. 45 e, and PI. XX,

fig. IIE.

The figures which M'Coy and Davidson have given of the spirals or labial supports

of BeWtyris and Triyonotreta, show very clearly that they are connected with the

crura, and these again with the crural base near the socket-ridges, as in Terebratulida

;

and it affords me much pleasure in finding my own observations on the spirals of

Belthyris cristata fully corroborating their representations.

The imperforate or small valve of many genera has a plate holding a position

similar to the one already noticed, running along the medio-longitudinal line of the

opposite valve (PI. XIX, figs. 3 b, &c.). To distinguish this plate from the latter, it is

proposed to term it the dorsal median plate. In Waldheimia Australis (PI. XX, fig. 11 G^)

and several other species, it supports the crural base ; in Camerophoria multiplicata

(PL VIII, figs. 3, 4/) it steadies a spatula-shaped process, which will hereafter be

described ; and in Mayas pumilus it affords support, at its anterior end, to a modified

form of a probably homologous structure ; but in Prodtictus (PI. XI, fig. 10 b), which has

neither a crural base nor loop, its use appears only to keep certain muscles separated

from each other. The dorsal median plate apparently subserves the latter purpose in

Leptcena (PI. XX, fig. 7 b), and some other shells ; but in another form, Strophomena

Butertrii, there seems to have been a failure in this respect, since the muscles were

implanted on lamellar fulcra, which curve over it, and coalesce, forming, as it were,

a complete arch.

' Vide Note sur le Magas pumilus, par MM. Th. Davidson at Boucliard-Chantereaux, Bulletin de la

Soc. Geol. de France, 2""' s^rie, torn, v, pp. 139-41, pi. ii.

^ Annals and Magazine of Natural History, vol. xviii, p. 88.
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Attached to the hinge of both valves of Spirifer, Strovhalosia, Leptcsna, Ortkis, and

some other genera, is a flat part, usually termed the area, approximating more or less

to a position at right angles to the plane of the hinge-plate (PL XIX, fig. Qa, c
;

PI. XII, fig. 19 «, c ; PI. IX, fig. \a ; PL XX, figs. 6j, 7 g). It is generally deepest in

the perforate or corresponding valve ; the exception being in Strophomena euglyplia, and

a few others. In certain TerebratuUdce, such as DelthyridcBa (e. ^.pectiniformis), the area

is equally visible ; and there can be little doubt that the flattened space on each side

of the foramen in the perforate valve of some of the Jurassic Hypothyrises is a modified

form of the same part.

In most of the dentigerous Palliobranchs a triangular opening intervenes between the

teeth of the large valve (PL IX, figs. \ b, 12 a) and the dental sockets of the other

(PL IX, fig. 7 b) ; this it is proposed to term the fissure,^ which is equivalent to the

" deltidium" of my former paper. I make this alteration to meet the views of several

parties who are desirous of seeing the term deltidimi restricted to the part to which

it has been applied by Von Buch and M. de Verneuil ; this term will therefore be used

in the following pages for the simple or bipartite piece often seen occupying the fissure,

and which I formerly named the " cicatrix." The fissure is closed in many shells by

the deltidium, as in Strophalosia Gerardi (PL XIX, fig. 6 b), Streptorkynchuspelargonatus

(PL X, fig. 24 a), and StropJiomena generally ; and open in others, for example,

Trigonotreta (PL IX, figs. 1 b, Via), Hypothyris psittacea, and H. excavata. It is con-

cealed in most Cleiothyrises, and exposed in Spiriferidias and Leptaenas ; while in certain

genera, it exists under both conditions ; for example, it is concealed in Pentamerus

galeatus, and exposed in P. conckidium ; moreover, in P. Knightii, it is exposed in a

young state, and closed at a later period. The fissure, with or without the deltidium,

does not always coexist with the area; since the latter is not associated with the

(open) fissure in Hypothyrises [H. psittacea), or in Cameroplioria ScJdotheimi (PL VII,

fig. 1 3 «) ; nor is there an area coexisting with the closed fissure in Waldlteimia Aiistrnlis

(PL XX, fig. 10 7).

In TerebratulidcB and Siphonotreta generally, and in certain Strophomenas, Leptaenas,

and Palaeozoic Hypothyrises, the umbonal region is furnished with an aperture usually

of a circular form, and termed \h.Q foramen. It is apical ^\\er\ situated at the point of the

beak, as in Waldheimia Australis (PL XX, fig. 10 H), Epithyris siifflata (PL VII, fig. 7 a),

and Hypothyris marginalis, Dalm. ; sub-apical when placed below the point, as displayed

in most of the secondary Hypothyrises ; and sujjra-apical y^hen situated above the point,

as in Leptcena analoga (PL XX, fig. 6 e). It is interrupted inferiorly by the fissure in

Cleiothyris pectinifera (PL X, fig. 3 a) and Terebratulacaput-serpentis, in which case it

may be termed an emarginate foramen ; when its outline is complete, as in Waldheimia

' The binomial epithets, "triangular opening" (De Verneuil) and "dehidial area" (Morris), are ob-

jectionable, both as not being succinct enough : the latter is still movt io, a.^ one of its members {area)

is already current for another cardinal structure ; a circumstance liable to induce confusion.
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Australis and Leptana analoga, it may be designated an entireforamen. It is entire and

apical in Waldheimia Australis ; in Leptana analoga it is entire and supra-apical ; in

Hypothyris ohsoleta, entire and sub-apical ; and in Cleiothyris pectinifera and Terebratula

caput-serpentis, emarginate and apical.

The distinction between a foramen and a fissure is indispensable, as the former

appears to have served in all cases as an opening for a pedicle, by which the

Palliobranchs possessing it were attached to foreign bodies ; but the latter structure,

even when open, did not always occupy this office, as proved by the presence of a

supra-apical foramen in Leptcena analoga, and the fissure being completely occupied by

a prominency situated in the centre of the hinge-plate of the opposite valve. Besides,

in OrtJdsina adscendens and Spirifer Jieterodytiis, which have the fissure closed by a

deltidium, this last structure is furnished with a foramen. It must be admitted,

however, that an open fissure, in the absence of a foramen, must have served as a

passage for the pedicle ; and it is evident, when a fissure became filled up by the

deltidium, and conditions rendered it still necessary for the shell to remain attached,

that a provision was made for the contingency by the addition of a foramen in the

most suitable place.

Increase of age evidently induced, in some instances, a modification of the struc-

tures under consideration : thus Strigocephalus Burtini, in the young state, is furnished

with an open fissiire, like that of Spiriferidce ; it is afterwards closed by a deltidium,

which, however, is furnished with a true foramen, as in OrtUsina adscendens, but it is

suspected that the foramen also became completely closed at the final period of growth.

From what M. deVerneuil states respecting the last shell,^ it appears to be subject to a

similar modification ; but in this instance the modification has the appearance of being

merely varietal, and not apparently specific, as in Strigocephalus.

The foregoing will tend to clear up certain discrepant statements which have been

published on the structure last noticed—one writer describing a shell as perforated,

and another stating it to be imperforate : thus Spirifer heteroclytus is in this predica-

ment. A specimen of Cleiothyris Boysii, at present before me, exhibits a distinctly-

defined, incomplete, apical foramen ;
yet there are several who state that it is

imperforate : it is the same with some other species of this genus. The mutability of

nearly all the hinge-characters is curiously displayed in Rhenish specimens of Atrypa

reticularis : in some there is no appearance of a foramen ; in others it is distinctly visible :

again, in one the foramen is entire and apical ; in a second, sub-apical and entire ; in

a third, apical and incomplete ; and in a fourth, sub-apical and incomplete : some

specimens are even provided with a distinct area. So liable is the foramen to become

closed, that it seems unsafe to reject a specimen from any given perforated species,

because it is imperforate. I have specimens of Leptana rhomhoidalis from the Eifel,

with a distinct supra-apical foramen, but neither my Malvern nor Swedish specimens

^ Geology of Russia, vol. ii, p. 204, pi. xii, fig. 3.
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of corresponding size of the same species exhibit any trace of this structure.^ As

already observed, the foraminated deltidium of Orthisina adscendens does not appear to

be general in the species. It will thus be understood, that I am little disposed to agree

with M. Alcide d'Orbigny^ in making the foramen in StrophomenidcB a generic character.

Most of the palliobranchiate genera are furnished with a prominency, more or less

developed, in the centre of the hinge of the small or imperforate valve (PI. VI, fig.

45^; PL VIII, figs. 3, 5f/; PI. XI, figs. 10a, 11, 12; PI. XIX, fig. 3a; PI. XX,

fig. 7 e). This boss, as in future it will be termed, exists under various forms in

difi"erent genera ; it is very small in Cleiothpis pectinifera (Pi. X, fig. 9 c) ; rounded,

and a trifle larger in Camerophoria midtiplicata ; about the same size, and cup-shaped

in Waldheimia Australis (PI. XX, fig. 11/); larger, and bisected in L€p)t(B7ia analoga

(PI. XX, fig. 7 <?) ; still larger, and bi- or trilobed in Produdus horridus, (vide PI. XI,

figs. 1], 12), and some other genera; elongated, and somewhat erect in Orthis eximia,^

and some species belonging to the Cretaceous system ; and drawn out, assuming a

nearly horizontal position on a thick cardinal plate in Bouchardia rosea. In

Trigonotreta undulata (PI. IX, fig. 7 h), Hypothyris psittacea, and many other shells,

the boss does not exist ; while, on the other hand, it is enormously developed in

Striyocephalus Burtini (PI. XIX, fig. 1 e), forming a massive, curving process, stretching

from the hinge to nearly the centre of the opposite or large valve, where it clasps, as it

were, the ventral median plate by means of its dilated bifurcated extremity. These

modifications will show that the boss has not served as a tooth or an articulating instru-

ment, as is generally considered ; the cavities (sockets) on each side of it, and their

occupying parts, were the only structures adapted for this purpose. As will after-

wards be shown, the boss served as a fulcrum for certain muscles ; but it may be

observed, in the present place, that its non-articulating character is clearly proved b}'

the markings usually displayed on its surface in Productus (PI. XI, fig. 11) dind Leptana

(PI. XX, fig. 7 e), and by the complete absence in the hinge of the opposite valve of a

correspondingly marked depression in which it could act.

The muscular system of the Palliobranchs may now be described. With perhaps

but few exceptions, the umbonal cavity of a brachiopod shell is furnished with a

dense, fibrous, cylindrical body, termed the pedicle. In Waldheimia Australis the inferior

end of the pedicle fits into the foramen (PI. XX, fig. 12 a), and its superior end,

which is somewhat flattened or dilated in the transverse direction of the shell, is

situated at the entrance or anterior part of the rostral cavity, to the surface of which

it appears to be attached by means of tendinous or membranous chords ; the truncated

extremity of the pedicle itself apparently not being adherent. There is one genus,

1 Mr. D. Sharpe has found a " foramen in some young specimens" of the same shell from the Wenlock

Slate. (Vide Quarterly Journal of the Geol. Soc., vol. iv, p. 1/2.)

'^ Comptes-rendus de I'Acad. des So., vol. xxxvi, 5 Aout, 1847.

^ Geology of Russia, vol. ii, p. 192, pi. xi, fig. 2 e.

k
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Productus, which, on account of its never displaying either a foramen or fissure, might

be supposed to be unprovided with a pedicle ; but as this part, as will shortly be seen,

affords attachment to several muscles, it seems unsafe to predicate its absence in any

palliobranchiate genus whatever, but particularly in one intimately related to forms

(e. g. Strophomena and Leptana) which undoubtedly possessed it.

The pedicle may be said to serve two purposes : first, the mooring of the

shell to foreign bodies ; and, second, as a muscular fulcrum. In the imperforate

Strophomenas and Leptsenas it can only have occupied the latter office, since the

fissure is either closed with a deltidium, or completely filled up with the boss of the

opposite valve ; but in the perforated species, as Strophomena alternata, Leptcena analoga,

&c., it is clear that the pedicle has served both purposes. The simple office, that is,

its answering as a base of attachment for certain muscles, is the one I propose

assigning to the pedicle of Productus. The same simple subserviency of the pedicle is

evidenced in the non-foraminated Orthisinas {0. plana, 0. hemipronites) and Stropho-

menas {S. rugosa = (J) planumdona) ; while it is duplicated in such congeneric species

as Strophomena alternata and Orthisina Verneuili. From the foramen becoming closed in

old shells, it must be concluded- that the pedicle, as a mooring instrument, was dispensed

with in old age : my large specimens of Leptcena analoga show the foramen distinctly

closed. In young examples of Strigocephalus Burtini the pedicle passed through an

open fissure, as in many Spiriferidias ; in individuals of a more advanced age, it passed

through a foramen in the deltidium, which had gradually filled up the fissure ; while

in those full grown, it was dispensed with, as proved by the filling up of the foramen

as well.

In the perforate valve of Waldheimia Australis three pairs of muscles pass from the

inside, a little in advance of the upper end of the pedicle, to different situations. The

outermost pair, which consists of the muscles implanted nearest the sides of the

valve, passes at a slight angle into the upper part of the pedicle (PI. XX, figs. 10,

12 b). Within these muscles, and somewhat in front of them, another pair

(PI. XX, figs. 10, 12 c) passes downwards, slightly converging at the same time,

and becomes attached to the boss on the hinge of the imperforate valve (PI. XX,
figs. 11, 12/). To distinguish these two pairs of muscles from each other, it is

proposed to name the former the superior piedicle muscles, and the latter the cardinal

muscles.

A little in front of the superior end of the pedicle, and a little behind and within

the attachment of the cardinal muscles, and therefore near the medio-longitudinal line

of the perforate valve, is implanted the remaining pair, which passes directly down to

a little behind the centre of the imperforate valve ; each muscle, at the same time,

becoming dichotomous in its inferior half (PI. XX, figs. 10, 12^): these may be

termed the valvular muscles. In addition to the cardinals and the valvulars, the

imperforate valve affords attachment to other two muscles, which pass upwards from
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the crural base (where each one is divided), and become inserted in the upper part of

the pedicle (PI. XX, figs. 10, 12e): it is proposed to name these the inferior

'pedicle muscles.

From an examination of a number of palliobranchiate shells, I feel persuaded that

a muscular system similar to that of Waldlieimia Australis characterised the genera

Productus, Leptana, Orthis, and several others. In the large or corresponding valve

of these shells, there are impressions answering to the six muscles which have been

described as passing from the perforate valve ; and in the opposite valve there are

impressions answering to the four inferior divisions of the valvulars ; and the hinge is

either furnished with a boss or an excavated part (PI. IX, fig. 7 b), having a surface

displaying evidence of muscular attachment.

I am not decided as to the existence of impressions in any of the fossils named,

resulting from the inferior pedicle muscles, that is, those passing from the crural base

to the upper part of the pedicle ; indications of something of the kind are, however,

observable on sharp casts of Froductus horridus (PI. XI, fig.' 1 e) ; and I am inclined to

think that the marks occasionally seen on the socket-ridges of Scldzoplioria Micltelini are

due to these muscles. Considering the faintness of the impressions of the inferior pedicle

muscles in Waldlieimia Australis, it need not be a matter of surprise how few and slight

the indications of their presence are in specimens found in a fossil state.

The impressions just noticed are best seen on casts of certain species of Froductus.

Guided by the muscular system of Waldlieimia Australis, I am led to conclude that the

two large striated impressions on the convex valve of Froductus giganteus (PL XIX,

fig. 2 a) are due to the superior pedicle muscles : the linear impressions often

observable converging from them towards the umbone, show that the muscles belonging

to them have been in close contact with the inner surface of the large valve : this

circumstance, their size and position relatively to the adjoining muscular impressions,

constitute a powerful argument in favour of the view^ stated.

Within the impressions of the pedicle muscles, and on a flattened elevation, are

situated four other impressions (PI. XIX, fig. 1h, c; vide explanation of PI. XIX) : they

are often undefinable and confluent (PL XI, fig. 15 3; PL XII, fig. 3 a) ; but occasionally

specimens exhibit- them separated. The peculiar dendritic character of these impres-

sions has induced many to conclude that they were produced by the viscera ; but from

the fibres of the muscles of Waldlieimia Australis possessing a dendritic arrangement,

and thereby being capable of producing similar impressions under proper circumstances,

this view has been materially divested of the principal argument adduced in its favour.

The stopper muscle oi Anemia epliippium produces a similar dendritic impression (PL XX,

fig. 8 a). The three pairs of impressions to be seen on the saucer-shaped process in

the perforate valve of Leptana analoga (PL XX, fig. 6/, g, li) may also be referred to

the pedicle, cardinal, and valvular muscles, since they hold nearly the same relative

position as those of Froductus giganteus.
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Two of the four impressions under consideration (probably the anterior pair) I

consider to be due to the valvulars, and the others to the cardinals. The former

muscles, according to this view, have necessarily produced the dendritic impressions

generally to be seen on the flat or opposite valve adjoining, and on each side of, the

median plate (PI. XI, fig. 10 c, d\ PI. XIX, fig. 3 c, d)—a conclusion demonstrated by

the impressions being divisible into two pairs, as in Waldlieimia Australis (PI. XX,
fig. 1 \f, g) ; and their agreement, in this respect, with what have never been otherwise

than looked on as muscular impressions in Trigonotreta (PI. IX, fig. 6 a, b), Leptcena

(PI. XX, fig. 7 c, d), and several well-known species of Orthis and Strophomena.

Sufficient has already been advanced in proof of the boss on the hinge of the small

valve of Frodudus being a muscular fulcrum ; but to which pair of the four central

muscular impressions on the opposite valve it was related, is far from clear ; should

it prove correct, however, that the anterior pair was produced by the valvulars, it will

follow that the posterior pair has been caused by the cardinals.

Thinking that a restoration of the myology of Frodudus would be acceptable, I

have been induced to give representations of it under figures 4 and 5, in Plate XIX,

which will also tend to render intelligible the foregoing observations. A reference to

the explanation of the figures on the page opposite the plate containing them will con-

veniently make known the various muscles as restored in accordance with the views

brought forward.'

There is one peculiarity which must not be overlooked in a consideration of the

muscular impressions of the Brachiopods ; namely, their liability to become changed

into projecting apophyses. In young specimens of Leptana analoga the muscles of the

large valve have evidently been implanted in a shallow excavation in the substance of

the shell ; but in full-grown specimens the excavation has become modified into a

saucer-shaped process, strikingly resembling the convex valve of a Strophomena, being

marked on the side facing the inner surface of the valve, to which it is attached, with

fine, radiating, somewhat distant lines. A similar modification is to be seen in various

species of Strophomena. In the rostral valve of certain Schizophorias and Orthisinas,

the muscular impressions are situated on a flattened space between the dental plates ;

in otliers this space is considerably narrowed by the approximation of the - dental

plates at their superior margin ; while in a few it has completely disappeared, through

the dental plates coalescing, and forming an arch-shaped process, as in Camerophoria

and Fentamerus} which process, in all shells provided with it, must be regarded as a

true muscular fulcrum. In the opposite valve there is a similar tendency to modification

displayed, though not so often. It is evidenced in Leptsenas ; singularly so in the

base of the arched plate already noticed in Strophomena Dutertrii ; and, as will be here-

after shown, it has induced the formation of the spatula-shaped process, already noticed

' Fossils showing these modifications are beautifully represented in plates xi and xii, vol. ii, of the

Geology of Russia.
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in CameropJioria. I am only acquainted with the internal structure of Magas pumilus

through the beautiful figures given of it by Mr. Davidson ;i I can therefore only

throw out the suggestion that the anterior part of the apophysis of this shell may also

be a muscular fulcrum.

One of the features which distinguish the Palliobranchs as a class from all other

molluscs, is their branchial system. Instead of possessing a respiratory apparatus, in

the shape of laminated gills, as in ordinary bivalves, both lobes of the mantle are

rendered subservient to respiration, by means of numerous veins and arteries variously

and minutely ramifying towards the pallial margin.^ All the recent forms hitherto

examined, have the mantle closely and strongly adhering to the inner surface of the

valves ; and, it is in consequence of this adhesion, that we occasionally meet with

palliobranchiate fossils displaying, in the most beautiful and instructive manner,

impressions of the vessels that conveyed the blood which circulated in the long-since

extinct molluscs that inhabited them.

Having succeeded in obtaining several specimens exhibiting impressions of nearly

their entire vascular system, it has been deemed necessary to give some figures to

illustrate a character of the greatest importance in the class under consideration.

The figures representing casts of both valves of CameropJioria multiplicata (PI. VIII,

figs. 6, 7) instructively display the large veins (?) or returning vessels inclosing the

arteries {j), described by Professor Owen as prevailing in the recent forms.^

The specimens of Leptcena analoga represented under figures 6 and 7 in Plate XX,

show the impressions of the vascular system in a beautiful state of preservation ; but

owing to the veins being obscured and confused near the anterior angles of the valves,

it is impossible to say whether the main trunks passing along their medio-longitudinal

region curve continuously round towards the centre of the hinge, or become confluent,

where the obscurity prevails, with those which pass along, and forward from, the

hinge-line, supposing the latter to originate in the medio-cardinal region. From what

is displayed on the figures of CameropJioria multijjUcata, the former view seems to be

the correct one. The cast of Trigonotreta undulata, under figure 6 of Plate IX (c), is

the only specimen of the genus I have seen exhibiting the vascular system.

Besides the yascular and muscular impressions, there are others, in certain genera,

to which it is necessary in the next place to direct attention. The flat valve of

Productus often exhibits two reniform impressions or lobes, each one striking off from

between the pair of muscular scars situated on each side of the median plate (PI. XI,

fig. 10/; PI. XIX, fig. 3/),—an origin, which, to a certain extent, identifies them with

the primary vascular trunks, issuing in a similar way (and occasionally subdividing into

1 Note sur le Magas pumilus ; Bull, de la Soc. Geol. de France, 2"" serie t. v, pi. ii.

2 In Lingula the branchial system is somewhat modified.

"'' Transactions of the Zoological Society, vol. i, part ii.
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smaller vessels), in Strophomena alternata} Atrypa reticularis^ Orthisina Verneuili^ and

Leptana analoga (PL XX, fig. If).

Many palaeontologists suppose the reniform lobes to be due to the labial appendages.

One very strong argument, however, against their being considered in this light, is

in the fact that labial appendages are not pallial organs : they are parts existing

independently of, and between, the lobes of the mantle. Now the organs that have

produced the reniform impressions it is difficult to conceive to have pertained to

anything else but the mantle ; in short, to have been otherwise than true pallial organs.

Originating as they undoubtedly do in the same place as the primary vascular trunks

in the fossils just named, that is, between the scars of the divided extremities of the

valvular muscles, is both a direct and conclusive evidence in favour of this view

;

and it may be said to be still further supported by the fact next to be brought

forward.

In both valves of the family Craniadce there are two large dilated impressions, either

in relievo or intaglio, passing singly out from between two muscular scars situated on

each side of the median line, and in their course following the anterior curvature of

the shell, and terminating at a little distance short of the centre of its anterior half.

These impressions vary in form in different species. In Crania costata they are simple,

as in the above description ; while in Criopus turbinatm (PI. XX, fig. 9 a), and some

others, they become digitated on the outside ; in all known species, however, the

main features of these impressions are, their originating between the lateral muscular

scars, their sweeping round to the front of the shell, and their dilated form—features

closely identifying them with the reniform lobes of Productus.

Comparing the slender, complex, ramified, vascular markings of Camerophoria and

Leptana with the dilated and simple impressions of Crania costata, there seems room

to warrant their advocated homology being demurred to until some other evidences

are adduced.^

When either valve of Criopus anomalus is examined, it is seen exhibiting a pair of

digitated impressions similar in form to those of C. turbinatus ; and on examining the

animal of the same shell, each lobe of the mantle is observed to be furnished with two

vascular structures of a perfectly corresponding form, and crowded either with the

ovaries or testes, clearly proving that the former have been caused by the pressure of

vessels loaded with the reproductive organs. Coupling this fact with the similarity

both of form and origin of the reniform lobes of Productus with the impressions of

Crania, particularly those of C. costata, and considering the conclusion already arrived

' Davidson, Mem. sur les Brach. ; Bull, de la Soc. GeoL, 2"" serie, t. v, pi. iv, fig. 1 b.

2 Op. cit., pi. iii, fig. 35.

^ Geology of Russia, vol. ii, pi. xii, fig. 1 h.

* Probably it \?a8 the differences here indicated vrhich led Goldfuss and others erroneously to conclude

the impressions of Crania to be the production of the labial appendages.
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at, when comparing the former with the vascular impressions of Leptana and OrtJds,

there seems httle remaining to prove that the paUial structures, to which the pro-

duction of the reniform lobes of Productus have already been assigned, were the genito-

vascular organs of the animal.

Seldom have any other traces than the reniform lobes been discovered of the

vascular system of Productus. Dr. de Koninck, in his 'Animaux Fossiles,' figured

the large valve of a species exhibiting, as he thought, impressions of vessels ramifying

over its surface ; later observations, however, have convinced him that these im-

pressions have been caused by an Annelid.^ A considerable number of specimens have

passed under my observation, with the view of ascertaining the existence of vascular

impressions, but, with one exception, the only appearance of the kind I have seen is

on the flat valve of a Productus setosus, kindly given me by Mr. G. Tate, who procured

it from the Carboniferous shales in the neighbourhood of Alnwick. What are taken

for vascular impressions are two main trunks, each one laterally situated, running near

the sides of the valve, and giving off outwardly, and at regular distances, numerous

simple branches, which loose themselves in the margin. The specimen of Productus

giganteus under figure 2, Plate XIX, may also be noticed as showing very distinctly

one or more vascular impressions (d) originating in the region of the medial dendritic

scars ; and in their course repeatedly subdividing, and finally passing into the large

striated lateral impressions : the producing vessels of these impressions have un-

doubtedly nourished the superior pedicle muscles.

Reverting to the labial appendages, it would scarcely be concluded, considering the

soft and extensile nature of these organs in Hypothyris psittacea, that they had ever

left any traces of their existence in shells which had neither spirals nor a loop to

support them ; the rigidness and immobility of the labial appendages in certain

existing genera, for example, Biscina, Criopus, and Terebratula (e. g. caput-serpentis), in

which there is no appropriate apophysary system,^ warrant us, however, in cautiously

weighmg all observed facts before assenting to this conclusion. The facts in question are

certain impressions occasionally met with in Productus, and which it is proposed

to refer to the pressure of the labial appendages ; it is in this view we must regard the

pair of somewhat.concentrically-furrowed hollows occasionally to be seen on the inside

of the large valve of these shells, or the correspondingly marked prominences often

displayed on casts of the same. M. Von Buch, who first brought forward this view,

has already figured a specimen in the latter state ; and I have been fortunate in

obtaining another one showing similar characters (vide PI. XIX, fig. 2 e). In their

position and form, these impressions forcibly remind one of the horizontal, spirally-

folded, labial processes of Biscina and Criopus. It may be noticed, in passing, that

if the reniform lobes on the flat valve q{ Productus had sustained the labial appendages,

' Monographic du genre Productus, 1847.

* The loop in Terebratula caput-serpentis is naainly a visceral support.
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the impressions just noticed ought to be immediately opposite to them. I can safely

assert, however, that this is not the case in Productus horridus, as I have now examined

a number of perfect casts of this species, and in all of them the latter are always

considerably behind the former.

But perhaps no shell exhibits impressions of the labial processes so distinctly as

the remarkable valve figured by M. de Verneuil in the ' Geology of Russia' (vol. ii,

pi. xvi, fig. 9), in which the impressions, occupying its two lateral halves, are in the

form of two depressed cones, having their surface strongly marked with five or six

spiral grooves, gradually rising above each other from the base to the apex.

A single other reference may be allowed before drawing the present subject

to a conclusion. The indisputable existence of horizontally-spirally-folded labial

appendages in Productus prevents my instituting a comparison between its reniform

impressions and the singularly complex furrows on the flat valve of Thecidaa

Mediterranea ; because, from the observations of M. Alcide d'Orbigny,Mt would appear

that this interesting Palliobranch does not possess any labial processes spirallyfolded ^%

in Productus. If M. d'Orbigny's view be correct,^ this shell possesses the homologues,

though certainly singularly modified, of the recurved labial appendages characteristic of

Ancylopods.

Since the publication of my ' Remarks on certain Genera of the Class Pallio-

branchiata,' there have appeared in various journals some highly valuable communi-

cations,^ which have thrown so much important light on the classification of this

division of molluscous animals, that I have been enabled to make several corrections

and alterations in the following Synoptical Table, as compared with the one contained

in the above-named paper.

As regards a Fundamental Classification of the group, I feel much pleasure in

adopting Mr. J. E. Gray's, as it is based on a modification of an important organic

structure,—a modification which is, at the same time, manifested by a corresponding

variation of the apophysary system.

1 Vide Annales des Sciences Nat., Oct. 1847.

2 I would suggest in all new examinations of Thecideea Mediterranea, that its furrows be compared with

the digitated crania-like impressions of Thecidcea digitata ; and that a comparison be made between the

organs occupying the furrows with the branchiferous vessels oi Lingula.

3 It is necessary to mention that Mr. Morris's paper ' On the Subdivision of the Genus Terehratula'

(vide Quarterly Journal of the Geological Society, vol. ii, part ii, p. 382-9), in which he took nearly the

same view of the genus Hypothyris as the one published by myself, was communicated to the Geological

Society at the time my own paper in the 'Annals and Magazine of Natural History,' vol. xviii, 1846,

was going through the press.
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CLASSIFICATION of the vakious GEOUPS constituting the Class PALLIOBRANCHIATA.

SUB-CLASSES. OBDEES. FAMILIES. GENERA.'

fSarcicobrachia

Helictopoda

'^Lingulidse

OboUdse .

Craniadse

Discinidse .

Calceolidse .

Davidsonidse

Productidae

.

Strophomenidse

\Sclerobrachia .
'

Hypothyridae .

Spiriferidae

' Strigocephalidse

Ancylopoda . Ancylohracliia .{

Terebratulidse

Rhynchoridse

Magasidse .

Thecidseidse

Argiopidse .

Lingula (unguis), Bruguiere;

Obolus (ApolLinis), Eichwald.
Crania (Egnabergensis), Retzius.

Siphonotreta (unguiculata), De Verneuil.

Criopus (turbinatus), Poli.

[ Biscina (ostreoides), Lamarck.
< Orbiculoidea, A. d'Orbigny.

L Trematis (terminalis), Sharpe.

Calceola (sandalina), Lamarck.
Davidsonia(Verneuilia),BouchardChanteraux

r Prodxictus (Martini), J. Sowerby.

\ Strophalosia (excavata). King.

Strophomena (rugosa), Rafinesque.

Leptaena (rugosa), Dalman.
Chonetes (sarcinulata), Fischer.

Orthis (pecten), Dalman.
Schizophoria (resupinata), King.

Streptorhynchus (pelargonatus), King.
Orthisina (plana), A. d'Orbigny.

Dicaelosia (biioba). King.

Platystropliia (biforata), King.

(Isorhynchus (aequirostris), King.

Hypothyris (cuboides), Phillips.

Camarophoria (Schlotheimi), King.

Uncites (Gryphus), Defrance.

Pentamerus (Knightii), J. Sowerby.

Atrypa (reticularis), Dalman.
Athyris (concentrica), M'Coy.
Cleiothyris (pectinifera), Phillips.

Retzia (Adrieni), King.

Delthyris (elevata), Dalman.
Trigonoh'eta (Stokesii), Kcenig.

Spirifer (cuspidatus), J. Sowerby.
Martinia (glabra), M'Coy.
Strigocephalus (Burtini), Defrance.

Epithyris (elongata), Phillips.

Terebratella (Chilensis), A. d'Orbigny.

Terebratula (vitrea), Lamarck.

{ Pygope (diphya). Link.
Eudesia (orbicularis), King.

Megerlia (truncata). King.

Waldheimia (Australis), King.

r Ismenia (pectunculus). King.

\ Delthyridaea, M'Coy.
LRhynchora (costata), Dalman.
rMagas (pumilus), Sowerby.
LBouchardia (rosea), Davidson.

Thecidaea (Mediterranea), Defrance.

Argiope(detruncata),Eudes-Deslongchamps.^

1 The genera in italics are Permian.

2 I demur to the order Cryptobrachia, proposed hyMr. J. E. Gray for Thecidcea and Argiope, until more

is known respecting the molluscs belonging to these genera. From Professor E. Forbes's statements (which

I had not seen when my previous remarks on Thecidaea were written), it would appear that Argiope is a

/
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The subdivisions Helictopoda and Ancyclopoda, lately proposed by Mr. J. E. Gray,

are respectively represented by Palliobranchs possessing spirally-rolled, and recurvedly-

folded labial appendages.^

Sub-kingdom HELICTOPODA/ J. E. Gray.

Diagnosis.—" The oval arms are elongate, regularly spirally twisted when in

"3
repose.

I have not transcribed the whole of the diagnosis given by Mr. J. E, Gray, as he

was not aware, at the time of drawing it up, that the group, contrary to his views,

comprised several genera, having the substance of the valves pierced with minute

perforations.*

true brachiferous Palliobranch. "Although Philippi describes Terebratula detruncata (the type of Argiope)

as having no arms, but only cirrhi attached to the apophyses, our own examination of that animal would

rather go to maintain the existence of true but fixed arms ; and in the curious Orthis anomoides of Scacchi

and Philippi (which is the Terebratula depressa of the ' Report on the MoUusca of the ^gean), the latter

eminent malacologist figures and describes two perfect spiral cirrigerous arms, &c."—British MoUusca,

vol. ii, p. 360. The expression " spiral cirrigerous arms,"—whether does it imply organs such as the spirally-

folded labial appendages of the Helictopods, or the recurvedly-folded homologues of the Ancylopods ?

1 'On the Arrangement of the Brachiopoda,' by J. B. Gray, Esq., F.R.S,, in the Annals and Magazine

of Natural History, 2d series, vol. ii, pp. 435-9, 1848.

2 I have reversed the order of Mr. Gray's arrangement, as I feel persuaded that all classifications of the

Animal and Vegetable Kingdoms should be based on the two principles— or<?er of creation, and affinity. I

have elsewhere alluded to these principles (vide Annals and Magazine of Natural History, vol. xiv, pp. 27 1-9) ;

and I regret that I am not yet prepared to draw up a classification of paUiobranchiate shells, in accordance

with them, or what may be termed the Chronogenic system. It may suffice for the present, however,

my observing, that the Helictopods appear to have been the earliest created forms of the class. It is

exceedingly difficult to say which genus was first created. Perhaps the most correct view is the one

admitting a synchronous creation of several genera ; for it is a remarkable fact, that out of thirty-four

known hehctopodous genera, about twenty-six have been found in the Silurian or earliest rocks. I

have commenced with Lingula, because it is certainly one of a few of the earliest paUiobranchiate genera

known, having been found in the lowest of the Silurians, at Tremadoc, in North Wales, and at Kelsville

(Potsdam Sandstone), in the United States. With regard to the Ancylopods, it is not so clear that any of

them existed in the earliest organic periods ; at least, I do not feel myself qualified to speak positively

regarding any, with the exception of Strigocepkalus, and this is a genus not yet known to occur in any rocks

below the Devonian. The ever-prevailing paucity of the Ancylopods is strikingly contrasted with the almost

constant profusion of the Helictopods. Neither division may be said to be abundant at the present time ; but

perhaps the Ancylopods were seldom (unless we except the Jurassic period) much more numerous than what

they are at present.

3 Op. cit., p. 437.

* The remainder of the diagnosis is as follows " The mantle-lobes are merely applied- to the inner

surface of the shell, and the substance of the valves is not pierced with minute perforations, though the

surface is sometimes spinulose, the spines being only formed on the edge of the shell while it is being

increased in size."
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Order Sarcicobrachia, J, E. Gray.

Diagnosis.—"The oral arms fleshy, without any shelly support."'

Family Lingulid^ (Les Lingules), Cuvier, 1800.

The shells of this family are more or less elongated longitudinally, pointed at the

beaks, sub-equivalve, regular, covered with an epidermis, and attached to marine

bodies by a peduncle passing out between the beaks of the valves. The branchial

system differs somewhat from that of other known Palliobranchs in consisting, though

perhaps only partially, of slightly-developed tufts or processes originating from the

great pallial vessels.

Genus Lingula, Bruguiere. ,

Biagnosis.—" Testa subsequivalvis, planulata, ovato-oblonga, apice truncata,

basi subacuta, pediculo, carnosa tendineo, basi affixo elevata. Cardo edentulus."^

(Lamarck.)

This is probably the most long-lived genus with which the palaeontologist is

acquainted. Its remains are found in the very earliest fossiliferous rock (vide note,

p. 82) ; and it is still living at the present day ; but what is most remarkable, it has

never, during any period, been represented by more than a few species.

LiNGULA Credneri, Geinitz. Plate VI, figs. 25, 26, 27.

LiNGULA MYTILOIDES, /. Sowerhy. (King) Bull. Soc. Geol. de Fr., 2"' serie, vol. i,

p. 30, 1844.

— — „ Geol. Russ., vol. i, p. 222, 1845.

— — „ Tennant, Strat. List., p. 88, 1847.

— — „ King, Catalogue, p. 7, 1848.

— —
(?) „ Howse, T. N. F. C, vol. i, p. 250, 1848.

"

—

Ckedneri, Geinitz. Versteinerungen, p. 11, pi. iii, figs, 23, 24, 1848.

Diagnosis.—Shell thin ; finely striated ; oblong oval ; rounded in front ; with a

median elevation (commencing at the posterior end, and becoming flattened anteriorly)

from which the shell gradually slopes to the sides.^

1 Gray, op. cit., p. 436.

2 Animaux sans Vertebres, t. vii, p. 386, 1836.

2 "Die diinne, mit feinen Zuwachstreifen verzierte Schale ist langlicli oval, untengerundet und lasst

sine mittlere wulstformige Erhebung erkennen, die an dem kleinen Wirbel beginntund sich nach unten bin

verflacht und von welcher die Scbale nacb beiden Seiten bin abfallt.—Bei 10 Millimeter lange, 6-7 Millemeter

breit." (Geinitz, Versteinerungen, p. 11.)
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I have now relinquished the idea of this shell being specifically identical with the

Lingula mytiloides of the ' Mineral Conchology,' having examined two original speci-

mens of the latter belonging to the cabinet of Mr. J. de C. Sowerby. One of these

specimens, which is the original of the figures in the above work, has the margins of

its posterior half broken ; the shell is consequently more rounded posteriorly than it

is represented. Lingula mytiloides is thus made to approach the form of L. Credneri

more than the original figure ; but after carefully restoring the posterior outline of

Mr. Sowerby's specimens by continuing the lines of growth, I still found that it was

more acuminated at the pedicle end than its Permian congener. Lingula squamiformis,

Phill., appears to have a close resemblance to the Geinitzian species. None of my
specimens display the posterior median ridge so developed as in those noticed by

Dr. Geinitz : probably the more prominent form of this character in the German speci-

mens is accidental—perhaps due to lateral pressure.

Lingula Credneri occurs abundantly, but generally in an imperfect condition, at

Thrislington Gap, in the Marl-slate ; and in the same deposit, though more sparingly,

at Thickley, and Ferry Hill. Professor Johnstone informs me that he has procured

specimens of a Lingula in the underlying Freestone (Rothe-todte-liegende) near Ferry

Hill. Dr. Geinitz records its occurrence in the Zechstein of Corbusen, Cosma, and

Ilmenau ; also between Konigsee and Unterschoblingen, in Thuringia.

Family Discinid^, J. E. Gray.

Diagnosis.—" The upper valve is conical and patelloid, the lower orbicular ; and is

attached to marine bodies by a short tendinous pedicle, which passes out through a

slit in the hinder part of the disc of the ventral valve."^

Genus Biscina? Lamarck, 1818.

Crania [partim), Schumacher.

Orbicula, Auct.

Diagnosis.—" Testa insequivalvis, ovato-rotundata, depressiuscula ; valvis magni-

tudine sequalibus, disco centrali orbiculato utrisque distinctis. Discus valvse superioris

1 Gray, op. cit., p. 439.

2 Conchologists are much indebted to Mr. J. E. Gray for his rectifications of some prevailing errors

respecting the genus Biscina (vide ' Observations on the Synonymy of the genera Anomia, Crania, Orbicula,

and Discina,' in the Annals of Philosophy, new series, vol. x, October 1825 ; and 'On the Arrangement

of the Brachiopoda,' in the Annals and Mag. of Nat. Hist., 2d series, vol. ii, p. 439). The genus Crania was

established by Retzius on the Nummulus minor of Stobaeus (= Crania Egnabergensis, Retz., := C. striata,

Lam.), between 1780 and 1790 ; Poll established the genus Criopus on (the animal of) his Anomia turbinata

= Crania ringens, Haeningh., in 1793; Cuvier founded the genus Orbicula on a congeneric form,—the

Patella anomala of Miiller, in 1800; and Lamarck instituted, in 1818, the genus Biscina on a shell, which
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indivisus, medio submamillatus : alteras valvse candidissimus, rima transversa

IVISUS,

All the information that could be desired respecting the animal of this genus has

been published by Professor Owen, in his admirable paper on the Brachiopoda, under

the head of Orbicula lamellosa, Broderip.

Discinas existed in the earliest organic ages, and have lived throughout all

subsequent periods up to the present time ; but never to any extent as species. They

now appear to be confined to the Pacific and Southern Oceans.

DisciNA SPELUNCARIA, Sclilotleim, apud Goldfuss. Plate VI, figs. 28, 29.

Oebicula speluncaeia, Schl. Handbuck der Geognosie, von H. T. de la Beche,

p. 459, 1832.

— — „ Geol. Man., 3d Eng. ed., p. 573, 1833.

— — „ Phillips, Encyc. Metr., vol. iv, p. 615, 1834.

— — „ Bull. Soc. Geol. de France, 2""= serie, vol. i, p. 30, 1844,

— — „ Geol. Russ., vol. i, p. 222, 1845.

— KoNiNCKi, Geinitz. Grundriss, p. 495, 1846.

— SPELUNCABIA, Schl. King, Catalogue, p. 7, 1848.

— — „ Howse, T. N. F. C, vol. i, p. 251, 1848.

— KoNiNCKi, Geinitz. Versteinerungen, p. 11, pi. iv, figs. 25, 26, 1848.

Diagnosis.—Form sub-orbicular. Upper valve moderately convex ; with the umbone

between its posterior margin and centre. Inferior valve flat ; with the fissure extending

from its centre to nearly the margin. Both valves marked with strong lines of

growth.

The specific name herein adopted, having been applied by Schlotheim, according to

Goldfuss, to a Discina found at Gliicksbrunn, evidently identical with the species under

consideration, I prefer retaining it to adopting the one which has been subsequently

proposed by Dr. Geinitz ; particularly as the former name was current for a con-

siderable time previously to the publication of the ' Grundriss.'

The specimen under figure 28, PI. VI, with two more, was found attached to the

small valve of a Productus horridus.

he named B. ostreoides (? = Orbicula lamellosa, Broderip). Now, leaving out of view Cuvier's Orbicula, it

having been anticipated by Poll's Criopus (and subsequently confounded, through an error, with Lamarck's

Discina by most authors), I am disposed to recognise the three remaining genera; since the Crania

Egnabergensis is attached only by a portion of its under valve (it appears to have been only thus attached

when young) ; Criopus turbinatus is attached by the entire surface of the same valve ; and Discina ostreoides

is simply attached by a tendon or muscle passing out through a fissure in the under valve. By adopting

the genera Crania, Criopus, and Discina, as above typified, we not only preserve one or two names which

have been threatened with extinction ; but we arrange under the first head certain shells, such as C. spinulosa,

C. nummulus, C. antiquissima, which, from their imperfect mode of attachment, are obviously distinguished

from such completely attached forms as Criopus anomalus, C. turbinatus, C. Parisiensis, &c. Perhaps some

of the Cranidias above mentioned may hereafter be made typical of other genera.

^ Animaux sans Vertebres, t. vii, p. 296, 1836.
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Discina speluncaria occurs at Thrislington Gap, in the Marl Slate ; at Garmundsway

(the locality of the above-noticed specimens), in the overlying beds of compact Lime-

stone ; and at Tunstall Hill, in the Shell-limestone. It was first noticed by Schlotheim

at Gliicksbrunn : it has also been found at Ilmenau and Corbusen, in the lower Zechstein

(Geinitz).

Family Productid^, J. E. Gray {partini), 1841.

This group of Palliobranchs is typified by the genus Prodiictiis, as constructed by

Mr. James Sowerby. Mr. J. E. Gray, in the 'Catalogue of the British Museum,' 1841,

included in it the genus Calceola ; and of late the same author has made it to comprise

" the genera Produdus, Sow., Strophalosia, King, Chonetes, Fischer, Leptcena and OrtJds,

Dalman, Stropliomena, Rafinesque, and Calceola, Lamarck."^ Notwithstanding that

the high authority just quoted differs from me, I still feel it necessary to limit the

family to Produdus and Strophalosia, as proposed in my former paper,^ considering that

these genera differ from all the others above named in their reniform impressions,

which obviously constitute a capital family diagnosis.

Taking Leptcsna analoga and Produdus horridus as examples illustrating the

characterism of the vascular system of their respective families, it may be predicated

of Strophomenida; that the primary pallial vessels are more or less confined to the

medio-longitudinal region of the valves ; and of Produdidce, that they strike off at the

moment they issue from between the muscular scars, in a lateral direction, running for

some distance nearly parallel to the cardinal line, then curving forward, and round

toward the centre, and finally returning to nearly their origin. Looking at the vein-

like line bounding the reniform lobes of Produdus horridus (PI. XI, fig. 10/) and

P. semirdiculatus (PI. XIX, fig. 3/), I cannot but think that these structures are each

due to a recurving vessel, rather than to an expanded and simply projecting vascular

organ, us appears to be the case in Criopus.

Genus Produdus, J. Sowerby, 1814.

Gbyphites, Walch.

Anomites, Martin.

Diagnosis.—" An equilateral unequal-valved bivalve, with a reflexed, more or less

cylindrical margin. Hinge transverse, linear. Beak imperforate ; one valve convex,

the other flat or concave internally."^ (J. Sowerby.)

Produdus longispinus is the first species described and figured by Mr. J. Sowerby

under the head of this genus ; but from what is stated in the ' Mineral Conchology,'

' Annals and Mag, of Nat. Hist., 2d series, vol. ii, p. 438.

2 Annals and Mag. of Nat. Hist., vol. xviii, p. 28, 1846.

3 Mineral Conchology, vol. i, p. 153, 1814.
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vol. i, p. 153, it is necessary to consider the Condi. Anomites produdtts, of Martin,

as its type.

Although this remarkable genus possesses in its external (concavo-convex) form a

striking resemblance to certain species of Strophomena and Leptana, it is nevertheless

easily distinguished from them by the want of teeth, and an area, and by the surface

of its valves (the large one in general, and the small one occasionally) being

furnished with spines. So far as is yet known, Chonetes is the only long-established

genus likely to be confounded with Prodicdiis, on account of its being spiniferous ; but

in the former the spines are confined to the cardnial margin.

Late researches have proved the Silurian existence of this genus. Prof. M'Coy first

described two species, Produdiis moniliferus and P. tenuidndatus, in the Silurian rocks

of Ireland;' Mr. Davidson next described a species, P. Twamlcyi, discovered by

Mr. Gray in the Dudley Limestone \ and at the same time M. de Verneuil published a

full description of another species, P. {Leptmia) enigma, found in the " inferior Silurian

Limestone of Osmundberg, in Dalecarlia."'" The genus Produdm may therefore be said

to have commenced its existence in the earliest known organic age ; and considering

that no remains have yet been found in rocks more recent than the calcareous Marls of

St. Kassian,* it may be said to have become extinct about the early part of the secondary

period. Productuses do not appear to have existed to any extent until a considerable

time after their first creation, since the greatest number of known species belong to

the Carboniferous system.

Productus HORRiDus, /. Sowcrhj. Plate X, figs. 29, 30, 31 ; PI. XI, figs. 1, 2, 3,

4, 5, 6, 7,8,9, 10, 11, 12, 13.

Versteinerter Grypiiit, Iloppe, Kurze Beschreibung Verst. Grypli., &c., 1745.

Gespaltene GRYniiTEM, Kr.orr et Walch. Naturg. der Verst., vol. ii, p. 79, pi. B, i d,

figs. 5, 6
;

pi. D, figs. 1-3, UHS.

— — Walch. Das Steinreich, vol. i, p. ICO, pi. xix, fig. 2, 2d edi-

tion, ] 709.

Grypiiitex von Gera, Schr'uter. Journ. fiir die Leibli. des Steinr., vol. ii, p. 326, pi. i,

fig. 5, 1775.

'Gespalten Gryphiten, ,, Lithol. Real u. Verballexik, vol. ii, p. 309, 1779.

Geraische Gryphiten, Walch. Der Naturforscher, vol. xiv, p. 24, 1780.

Gryphit MIT Staciieln, Schlotheim. Gesells. Naturf. Freunde zu Berlin, vol. iv, p. 75,

pi. ii, fig. 1, 1810.

1 A Synopsis of the Silurian Fossils of Ireland, p. 25, 1846.

2 Bulletin de la Soci^te Geologique de France, t. v; seance du 5 Mai, 1848.

* Idem.

* Herrn von Klipstein notices three species occurring in the St. Kassian beds. (Vide Karsten und

Dechen, Archiv fiir Min., Geog. &c., 1843, p. 352.) Dr. de Kouinck only notices one species (Productus

Leonhardi) in his ' Monographic du genre Productus.'
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Gkyphites aculeatus, Schlotheim. Taschenbuch, vol. vii, pp. 56, 58, pi. iv, figs. 1, 2

(fig. 3 exclusa), 1813.

Curious shell,^ Thomson. Annals of Philosophy, vol. iv, p. 18, 1814.

A SPECIES OF Caedium, J. B. Taylor. Surtees, Hist. Durham, vol. i, p. 236, 1816.

(?) Casts of Anomi^, Winch. Trans. Geol. Soc. Lond., vol. iv, p. 10, 1817.

Gryphites aculeatus,2 Schl. Petrefactenkunde, p. 293, 1820.

Productus horridus, /. Sow. Min. Conch., vol. iv, p. 17, pi. cccxix, fig. i, 1823.

— Hoppii, Kcenig. Icones Sect. Foss., pi. ix, fig. 108, 1825.

Gryphites aculeatus, 8chl. Boue, Edin. Phil. Journ., vol. xii, p. 144, 1825.

Producta calva, /. de C. Sow. Min. Conch., vol. vi, p. 115, pi. dlx, figs. 2-6, 1827.

Productus aculeatus, Schl. Bronn, Zeitschrift, vol. ii, p. 543, 1827.

— HOERIDUS, /. Sow. Fleming, Brit. Animals, p. 379, 1828.

— aculeatus (Gryphites), Schl. Alex. Brongniart, Tab. de Ter., p. 423, 1829.

Producta antiquata, J. Sow. J. de C. Sow., Trans. Geol. Soc. Lond., 2d series, vol. iii,

p. 119, 1829.

— calva, J. de C. Sow. Loc. cit.

HORRIDA, /. Sow. Loc. cit.

— ACULEATA, ScM. De la Beche, Geol. Man., p. 384, 1831; German transl.,

p. 459, 1832 ; and 3d Eng. ed., p. 573, 1833.

— .ANTiauATA, J. de C. Sow. Loc. cit.

— CALVA „ Loc. cit.

Productus aculeatus, Schl. Kurtze, Petr. Mansf., p. 33, 1833.

Producta aculeata, „ PhiUips, Encyc. Met., vol. iv, pi. iii, fig. 1, p. 617, 1834.

— ANTIQUATA, J. de C. Sow. Loc. cit.

— calva „ Loc. cit.

Strophomena aculeata, Schl. Bronn, Lethsea Geognostica, vol. i, p. 86, pi. iii, fig.

la, b, c, 1835.

Producta — „ Quenstedt, Wiegmann's Archiv, vol. ii, p. 76, pi. i, fig.

2 a, h, c, 1835.
^

Productus tubuliferus, Beshayes. Lamarck, Anim. sans Verteb., t. vii, p. 379,

2d ed., 1836.

— CALVUS, J. de C. Sow. Deshayes, op. cit., t. vii, p. 381, 1836.

Producta horrida, /. Sow. Phillips, Lardner's Cyclopaedia, Geology, vol. i, p. 190,

fig. 5, 1837.

— calva, J. de C. Sow. Lyell, Elements of Geology, p. 416, fig. 240, 1838.

Productus aculeatus, Schl. VonBuch, Akad. Berl., Theil i, p. 35 (excl. p. 27), pi. ii,

figs. 13-15, 1840.

— — „ Leonhard, Geologic, vol. iii, p. 26, pi. Ixi, fig. 3, 1840.

— —
,, Geinitz, Jahrbuch, p. 640, 1841.

— CALVus, J. de C. Sow. Morris, Catalogue, p. 126, 1843.

— ACULEATUS, Schl. Geinitz, Gseavon Sachsen, p. 97, 1843.

^ "This most curious shell has some resemblance to a shell observed by Martin in the Magnesian Lime-

stone of Bredon in Derbyshire, and probably constituting a species of the same genus." (Thomson,

loc. cit.)

- Schlotheim's specific name aculeatus is now abandoned for the shell under consideration, as Martin,

in his ' Petrefacta Derbiensa,' 1809, had previously applied the same name to another Productus found in

the Mountain limestone.
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Pboductus horridus, J. Sow. Brown, Fossil Conchology, pi. Ivi, figs. 13, 14, 1843 (?).

— — „ De Verneuil, Bull. Soc. Geol. de France, 2°° serie, t. i,

p. 29, 1844.

— —
,, Desor, Min, Conch, de Sowerby, p. 352, pi. ccxi, cccxix,

figs. 1, 2, 1845.

— CALVUS, /. de C. Sow. Desor, op. cit., p. 577, pi. ccclx, ccclxv, figs. 3-5, 1845.

— HORRIDUS, J. Sow. Geol. Russia, vol. i, p. 222, 1845.

Strophomena aculeata, Schl. Schmidt, Petrefacten-Buch, p. 25, pi. iv, fig. 6 a, b, 1846.

Productus horridus, J. Sow. Geinitz, Grundriss, p. 521, pi. 21, fig. 17 a, b
;

pi. xxii,

fig. 8, 1846.

— — „ Tennant, Strat. List Brit. Fossils, p. 88, 1847.

— — „ De Koninck, Mem. Soc. Roy. Liege, t. iv, pp. 266-72,

pi. XV, fig. 1 a, b, c, d, 1847.

— — „ King, Catalogue, p. 8, 1848.

— — „ Howse, T. N. F. C, vol. i, p. 256, 1848.

— ,, Geinitz, Versteinerungen, p. 15, pi. vi, figs. 1-14, 1848.

I)iac/nosis.—" Quadrangular, with a large furrow along' the middle, eared, thorny.

Ears prominent, sub-cylindrical. Beak incurved, large."^ (J. Sowerby.)

The researches of Dr. de Koninck (whose synonymy for the last century I have

fully availed myself of) into the bibliographical history of this species, have shown

that it is the most anciently-recorded Productus known, having been first noticed by

Hoppe so early as 1745.

Productus horridus is found under so many forms, that any one might, at first, be

tempted to divide it into a number of specific groups ; but I am fully convinced that a

more intimate acquaintance with all the various appearances and conditions under

which the species occurs, cannot but lead to the conclusion that it is not so far

divisible. In Plates X and XI will be found some of the principal varieties, which, it

requires to be remarked, are characteristic of certain localities ; thus the Whitley

specimens (PI. XI, fig. 1) are narrower and comparatively higher than those found at

Humbleton (PI. XI, fig. 4) and Derbyshire, and they possess a shallower median

furrow; while the Garmundsway (PI. X, figs. 29, 30, 31) and Thickley specimens are

intermediate in these respects ; besides, the Humbleton and Derbyshire varieties have

not the square form possessed by the latter. The former are also more decidedly

ridged in the longitudinal sense (compare fig. 23, PI. X, with fig. 3, PI. XI). Similar

varieties occur in Germany. I procured at Kamsdorf a specimen equally as wide

as any found at Humbleton ; whereas all the Glilcksbrunn specimens I have seen are

narrow, like those occurring at Garmundsway. There also appears to prevail a differ-

ence in the form of the boss or cardinal muscular fulcrum, which is trilobed, with the

lobes convex, in the Garmundsway examples (PI. XI, fig. 12) ; but bilobed, with the

1 Mineral Conchology, vol. iv, p. 1 7, 1 823. It affords me much pleasure to state that ]^Tr. J. de C. Sowerby

has kindly lent me for illustration (vide PL XI, figs. 2, 3) two beautiful specimens of this shell, one of

which served as the original or type of the species. (Vide Min. Conch., vol. iv, p. 17, pi. cccxix, fig. 1.)

m
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lobes concave, in those found at Humbleton (PL XI, fig. 11). I do not insist on this

being a positive difference, because there is some appearance cf its being due to

dissimilar modes of fossilization.

This species is remarkable for its small valve possessing two sets of spines, as

exhibited on the casts from Humbleton, represented by figs. 6, 7, PI. XI. One set con-

sists of one or more rows of perfect spines confined to each lateral half of the cardinal

region, and slightly divaricating radiately from the hinge-line as they strike off from its

centre : they are hollow, and have evidently had a permanent communication with the

inner surface of the valve. The Derbyshire specimen, represented by fig. 2, PI. XI, beauti-

fully exhibits these spines ; and I have seen them nearly as prominently displayed in a

specimen collected at Garmundsway. The other set consists of abortive spines, that

is, they have never been developed to the extent of the latter ; nor do they communi-

cate with the inner surface of the valve, at least when the shell is in an advanced

stage of growth : it is necessary to make this reservation, as I have seen young

specimens (PI. XI, fig. 9), in which these spines were very distinct, and hollow like

the others. The abortive spines have a somewhat regular radiate arrangement. The

spines of the opposite valve appear to have always communicated with its inner

surface : they occasionally display a tendency to follow the same arrangement as those

on the small valve ; and exhibit no other difference among themselves than being more

crowded in the cardinal rows. The fossils represented by figures 2, 5, PI. XI, will afford

a tolerably good idea of the size and other peculiarities of the cardinal spines of both

valves. It is very seldom that a specimen is found with these appendages preserved

;

but occasionally the investing matrix shows them attached to the surface of the large

valve ; when their direction and length may be pretty accurately determined. I

have seen a spine thus attached, apparently complete, measuring full two inches in

length.

The Humbleton Hill specimens of this shell generally occur in the state of casts,

which, although on this account are deficient as regard external characters, so finely

displayed in some of the Derbyshire specimens, are, nevertheless, highly instructive as

respect the internal structures. Having availed myself pretty freely of gutta percha

(so indispensable to a palaeontologist) in the way of taking impressions of these casts,

I have been enabled to reproduce, as it were, the entire inner surface of a number of

small valves, with all their respective structures as perfectly displayed as when the shells

to which they belong were inhabited by their living occupants. One of these gutta-

percha casts is represented by figure 10, in Plate XI : all the structures thereon

displayed are more or less seen on impressions I have taken from a number of

specimens ; but in this one their combination and sharpness are better exhibited than

in any of the others. In noticing these structures, attention must be directed, in the first

place, to the boss or cardinal muscularfulcrum {a), which has precisely the same bilobed

form already noticed, as occurring in the specimen represented by fig. 11, PI. XI:



ANIMALS. 91

from its projecting so far behind the hinge-margin ; and from the vertical position of the

face on which the muscle it supported has been implanted, it would appear that the

opposite end of this (cardinal) muscle has not been attached to any part of the

umbonal cavity, in front of a transverse line drawn exactly vertical to the structure in

question. Nothing can be more satisfactorily clear than the origin of the reniform,

impressions {/), as indicated in the figure,—an origin which, when considered in

connexion wdth what is displayed in the fossils represented elsewhere (vide PI. XIX,

fig. 3/; PI. XX, fig. 7/), may now be considered as established beyond a doubt.

What are called the anterior divisions of the vahuJar muscular impressions {d), are also

finely displayed on the gutta-percha casts ; but it is to be regretted, owing to the

small size of the figure, that certain characters which distinguish them from the

posterior divisions (e), cannot be so faithfully represented as in the original : they are

more elevated than the latter, and less complexly dendritic. The dotted impressions (i?)

are not often visible ; but having seen the same on various casts, I feel little doubt of

their being due to the attachment of some muscles,—the inferior pedicle muscles very

probably. The sp)ine-like tubercles crowding the inner surface of the valve, are often

very finely preserved : they have evidently increased with age, as I have seen large

specimens in which those situated in front were nearly thrice the size of their

analogues on the specimen figured.

The structure of the shell oi Productus horridus is represented in fig. 13, PI. XI : at

a a magnified view is given of the thin superficial lamina, with its striae of growth ;

and at b the substance of the valve (the large one), which consists of closely-

packed fibres (? capillary tubuli), running nearly parallel to the outer layer.

Hitherto no one has identified this species with any forms occurring in other

formations than the Permian ; but I am strongly disposed to think that, before long,

its chrono-geological range will be found to be more extended. I am inclined to this

view, from having seen a specimen in the London Geological Society's Collection,

labelled " Producta Leuclitenhergiana, from Lough Macnean, Fermanagh," bearing a

striking resemblance to this species. It is only an examination of a number of

specimens of the latter shell that would enable me to pronounce a positive opinion as

to its specific identity with the Permian species.

Productus horridus is a widely-distributed fossil. As British, it was first described

(1823) by Mr. J. Sowerby, who states it to be "from the seventh bed of Mr. White

Watson's first Limestone, probably Magnesian, as it is above the coal series" in Derby-

shire, "where it is not very rare." (Min. Conch., vol. iv, p. 17.) It also occurs very

abundantly in the Shell-limestone at Humbleton Quarry ; not quite as much so, in the

corresponding rock, at Tunstall Hill and Dalton-le-Dale. A few specimens occurred

to me in the Breccia at Tynemouth Cliff : it is also found in the compact Limestone at

Midderidge, Garmundsway, Millfield Quarry (Sunderland), and Whitley. Professor

Sedgwick, who notices most of the foregoing localities, also states it to occur
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abundantly in the dark bluish Limestone near Nosterfield (Geo!. Soc, 2d series, vol. iii,

pp. 108, 119). As German, it is a widely-distributed and well-known species, being

found at Katterfeld, Schmerbach, Ilmenau, and Thalliter in the Kupferschiefer ; and

at Grafenheim, Konitz, Seissla, Kamsdorf, Ropsen, Gliicksbrunn, Wohlsdorf, Gera,

Ronneburg, and some other localities in the lower beds of the Zechstein.

Productus umbonillatus. King. Plate XI, figs. 14, 15, 16, 17, 18.

Productus umbonillatus. King. Catalogue, p. 8, 1848.

— LATiROSTRA-TUS, Howse. T. N, F. C, vol. i, pp. 256, 257, 1848.

Diagnosis.—Form subtriangular marginally ; plano-convex medio-longitudinally.

Large valve slightly convex ; scantily spinous ; with a shallow median furrow ; and a

small, pointed, more or less projecting umbone, which is flattened on the side adjoining

the hinge. Small valve nearly flat; with a prominent boss or cardinal muscular

fulcrum.

I am not certain but this singular species will eventually be found to belong

to another genus, perhaps the Aulosteges of Helmerson, supposing it to be really

distinct from StropJialosia. The flattened space on that side of the umbone adjoining

the hinge has somewhat the appearance of an area (see the inferior side of the

prolongation [umbone], on the right side of fig. 18, PL XI) : but I cannot con-

vince myself that the part referred to is a true example of this structure : it also

possesses something like a closed fissure, which, however, I suspect is simply a notch

in the flattened (or area-like) space, caused by the cardinal boss pressing against it.

I can say with safety, that it is not furnished with any teeth ; it consequently cannot

be a Strophalosia.

I have long considered this species to be distinct from Productus horridus, having,

in 1843, sent specimens under its present name (which was inserted in my MS.

Catalogue forwarded at the same time) to my valued friend M. de Verneuil. Productus

umhonillatus diff"ers from the latter species in its subtriangular form ; in the want of

ears ; in being considerably less convex ; and in having a small pointed beak, without

any incurvation.

It is of rare occurrence in the Shelly Limestone at Tunstall Hill and Dalton-le-

Dale. As yet it does not appear to have been found in Germany, unless a fossil figured

by Geinitz (Versteinerungen, pi. vi, fig. 3) from Corbusen should prove to be the same

species.
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Genus Strophalosia, King, 1844.

Spondylus (Goldfussi), Munster, 1839.

Orthis (excavata), Geinitz, 1842.

Strophalosia (= Lept^nalosia), King} 1844.

Productus, de Ferneuil, 1845.

(?)AuL0STEGES, JJe/OTersoWj 1847.

Orthothrix Geinitz, 1848.

Biagnosis.—A Productidia having the large valve (occasionally the small one)

furnished with an area divided by a deltidium ; and both valves articulating by means

of teeth and sockets,—the former situated on each side of the base of the deltidium of

the large valve, and the latter on each side of the boss or cardinal muscular fulcrum

of the small valve.

Type, Orthis excavata, Gem\tz=Strophalosia spinifera, King.^

In a paper published in the ' Annals and Magazine of Natural History,' for

November 1844,1 announced my intention of instituting the present genus^"fora

Productus-like shell with an area, and possessing a condyloid (condyliferous) hinge, as

in Terebratulse, and not a simple one, as in the true Producti :" and in my paper

on the ' Palliobranchiata/ subsequently published in the same journal, I entered

into some details on this group, showing its distinctiveness, and how it dijBfered from

Productus, a closely-allied generic form. Since the last paper appeared. Colonel von

Helmerson^ has proposed the genus Aulosteges for a singular shell (named by himself

A. variabilis) occurring rather abundantly in the Permian limestones of Mount Grebeni

in the North of Orenbourg, Russia, and which is now known to be identical with

M. de Verneuils Orthis Wangenheimi. Colonel Helmerson considers this genus to be

distinct from my Strophalosia ; but I regret that its principal distinctive features are

not so clearly shown as could be desired. The presence of spines on the deltidium*

constitute, in my opinion, the only distinctive character; but I am not prepared

positively to deny the existence of deltidial spines in Strophalosia, though, with the

exception of some obscure indications (in the form of irregular risings on the deltidium)

in S. Goldfussi, they do not appear to be characteristic of the species herein described.

' The name Leptcenalosia, a mere provisional MS. name noticed in the 1st vol. of the Geology of Russia,

was shortly ahandoned for the one now adopted.

2 Vide Annals and Magazine of Natural History, vol. xviii, p. 28.

3 " Aulosteges variabilis, ein neuer Brachiopode mit articulirtem Schlosse, aus dem Zechstein Russlands,"

von G. Von Helmerson; Lu le 22 Janvier 1847: and published in the Bulletin de la Classe Physico-

Mathematique de I'Academie des Sciences de St. Petersbourg, t. vi, No. 9.

* Mr. T. Davidson assures me, that both he and M. de Verneuil, from an examination of specimens in the

latter gentleman's collection, are convinced that spines do exist on the deltidium of Aulosteges variabilis

= Orthis Wangenheimi, a character of which I have hitherto entertained some doubt.
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Perhaps the development of deltidial spines may only be a feature in those Strophalosias

with a large area, like that of Aidostoges Wangenhewii. SfropJialusia Gohlfussi has a

large area ; and its deltidium, as already noticed, possesses obscure indications of

irregular risings : perhaps the latter are rudimentary deltidial spines ? It will thus be

seen, if Aulosteges possess no other distinctive character than the one just noticed, tha

I am little disposed to regard it as distinct from Strophalosia.

With respect to Dr. Geinitz's genus Orthothrix, it is obviously the same as

StropJialosia, the name of which claims adoption on account of its having nearly two

years priority of publication.

Dr. de Koninck, in his ' Monographic du Genre Productus,' objects to the genus

Strophaloda on some very insufficient grounds } but it is singular that this gentleman,

in describing his Productus Buchianus, overlooked the area and teeth, which I readily

discovered on some specimens in the collection of Mr. T. Davidson. There is no

doubt on my mind of this shell being a true Strophalosia, a view completely proved by

the form of its reniform impressions.

I may here advert to the interesting shell figured by Mr. J. de C. Sowerby in the

' Mineral Conchology,' pi. 615, fig. 16 3 3, under the name qI Lqjtcena anomala. Mr.

Sowerby having very kindly permitted me to make an examination of the original of

these figures, I have been able to satisfy myself that it does not belong to Leptcena,

at least, limited as this genus must be, to forms represented by its type, the L. rugosa

of Dalman. Although I closely examined the specimen, I regret, from not being able

to observe any teeth, my inability to speak with certainty as to the genus in which it

ought to be placed. In its area and deltidium this shell corresponds with the genus

under consideration ; but until something is known of its internal characters, I feel

reluctant to make any more than this passing allusion to the agreement.

I was formerly somewhat of the opinion that StropJialosia diflfered from Productus

in having both valves furnished with spines ;" but their occurrence on the same valve

oi Productus horridus (vide ante, p. 90), P. punctatus^ and some others,* shows that I

was premature in this respect.

Perhaps what has just been noticed ought to induce some caution in repeating what

I formerly stated respecting there being " a slight but interesting difference between

^ If the so-called Productus punctatus, \pith an area and a fissure, figured by Dr. de Koninck (Mon.,

pi. xiii, fig. 2 b), as showing the futility of any genus founded on these characters, is really of the species

named, the argument amounts to nothing, as it is founded on merely an abnormal form.

2 Vide Annals and Magazine of Natural History, vol. xviii, p. 28.

^ M. de Verneuil notices the presence of points (petites piqures) on the flat valve of this species when

slightly deprived of a portion of its shell (vide Geol. Rus., vol. ii, p. 777)- I have a specimen exhibiting

the same valve furnished with spines as long and as crowded as they are on the large valve represented in

the work quoted, at figure 3, plate xvui.

* Productus spinulosus (vide Min. Conch., pi. Ixviii, fig. 3) is stated to have its small valve furnished

with spines.



ANIMALS. 95

Strophalosia and Productus in their ovarian impressions or crescent-shaped bodies ;"^

though nothing has yet occurred to me appearing to mihtate against this conclusion. By

referring to PI. XII, figs. 2, 5, 9, 14, and 30, it will be seen, that in StrojjJialosia the

vein-like line forming the reniform impressions {e, fig. 5, PI. XII) does not return to

nearly the muscular scars, as in Proc^wc/^^^ (vide PL XI, fig. 10/), but to the anterior part

of the median plate. Further, there is in the former a vein-like line (/, fig. 5, PL XII),

connecting the reniform impressions with the medio-cardinal region of the shell, and

which I have hitherto failed in discovering in any true Productus. I do not place much

importance on the latter character ; but I am certainly disposed to regard the former

one as constituting a part of the generic diagnosis of Strophalosia. A further

acquaintance with the internal structure of a number of species, however, is necessary

before coming to any positive conclusion on this point.

I have represented a specimen of StropJialosiaparva, which has evidently adhered, in

the living state, to the inside of a Froductus Jiorridiis, by means of its umbone {a, fig. 33,

PL XII), and numerous long creeping spines belonging -to the same part, as is the

ase with some genera of the present day, especially Spondylus. I have now seen so

many specimens in this state—that is, with the umbonal spines following the exact

concave curvature of the inside of the valve to which they adhered, and with the

umbone always impressed, that no doubt remains on my mind of this being their mode

of attachment : and from observing in all the Strophalosias with which I am acquainted,

the umbone, more or less pressed in and distorted, I am led to believe, that this

mode of attachment prevailed, at least in the young state, pretty generally throughout

the genus.^

The data suggestive of this conclusion are of importance in another point of view,

as they go far to disprove the view advanced by Dr. de Koninck, that Productus

was attached by means of fibres, or a byssus passing out from between the anterior

gape of the valves : no evidences are advanced in support of this view ; and in their

absence I am certainly more disposed to conclude from what has just been observed

that these shells rested on their large valve, as is the case with Pecten Jacobeus ; and

were either free (as perhaps was the habit of Productus giganteui), or firmly moored by

means of the cardinal spines to foreign bodies, as may be surmised of Productus

horridus.

The present genus does not appear to have been in existence during any portion of

the Silurian period ; but the occurrence of such species as Strophalosia
( Orthis) produc-

toides, Murchison, and 8. [Productus) subacideatus, Murch., prove it to have formed a

portion of the fauna characteristic of the Devonian system ; while S. {Productus)

1 Vide Annals and Magazine of Natural History, vol. xviii, p. 93.

2 M. de Verneuil arrived at the same conclusion with the Strophalosia {Productus) horrescens, which

is also furnished with a blunted umbone. (Vide Geol. Russ., vol. ii, pp. 280-1.)
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Buchiana, de Koninck, a carboniferous species, and the four forms hereafter noticed,

as well as some others described by M. de Verneuil, as occurring in Russia, show that

it was continued up to the Permian period. It is to be regretted, with regard to

Strophalosia Gerardi (which is represented in PL XIX, figs. 6, 7), that nothing

certain is known as to its geological position. Dr. Gerard, who collected the specimen

figured with others (" marine shells, resembling oysters") in crossing the boundary of

Ladakh and Bis-ahar in the Himalayas,^ was unfortunately not sufficiently acquainted

with fossils or geology to publish anything satisfactory on this point. Apparently the

species belong to a deposit pertaining to the upper division of the primary system.

Strophalosia Goldfussi, Miinster. Plate XII, figs. 1, 2, 3, 4, 5, 6, 7, 8, 9,

10,11,12.

(?) Gryphites rugosus, Schl. Schlotheim, Taschenbuch, p. 58, 1813.

(?) Chamites granxjlatus „ Boue, Edin. Phil. Journ., vol. xii, p. 144, 1825.

(?) Productus rugosus „ Brongniart, Tab. de Ter., p. 423, 1829.

(?) Pboducta RUGOSA „ De la Beche, Geol. Man., p. 384, 1831; Germ. TransL,

p. 459, 1832; 3d Eng. ed., p. 573, 1833.

(?) — — „ Phillips, Encyc. Met., Geology, vol. vi, p. 617, 1834.

Spondylus Goldfussi, Miinster. Beitrage, vol. i, p. 43, pi. iv, fig. dab, 1839; Idem,

Zweite Auflage, p. 65. pi. iv, fig. Sab, 1843.

— — „ Geinitz, Gaea von Sachsen, p. 96, 1843.

— — „ De Verneuil, Bull, de la Soc. Geol. de France, 2"" serie,

t. i, p. 34, 1844.

1 " The geological structure of tbe Spiti district commands a high degree of interest, from its numerous

fossil remains, and the irregular character and magnitude of the scenes which represent them—the moun-

tains, in many places, appearing to be formed entirely of shells and their exuviae. Specimens of these fossils

have been sent by me to Calcutta, where, no doubt, they wiU have been duly appreciated and elucidated by

those who are more conversant than myself with the subject of fossil conchology. Some of the fragments

were broken from masses of rock, lying at the foot of a cliff, from which they appeared to be detached, at a

height of 15,000 feet. The chff rose like a waU abruptly from the river, but its eastern side sloped off from

a crest, 16,000 feet high, where some Ammonites were found. [One of the specimens now in my collection

Te&emh\e& Ammonites elegans.—W. K.] Illness, and the languor produced by such an attenuated atmosphere,

prevented my taking every advantage of my visit to this interesting region, and my journey was terminated

by the limits of the British territory. Just before crossing the boundary of Lad§,kh and Bis-ahar, I was gra-

tified by the discovery of a bed of marine shells, resembling oysters, and chnging to a rock in a similar

manner ; but the suspicions of the Chinese prevented my bringing away many specimens. The loftiest

position at which I actually picked up some of the shells was on the crest of a pass, elevated 17,000 feet,

where also were seen numerous blocks of calcareous silicious matrix. I was not able to pass more than a

single day at this interesting spot ; but I brought away numerous fragments of the rock." (Dr. Gerard,

' Asiatic Kesearches of the Bengal Society,' vol. xviii.)
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Spondylus Goldfussi, Miinster. Geol. Russ., vol. i, p. 224, 1845.

(?) Proddctus horridds, jun., J. Sow. Geinitz, Grundriss, p. 521, pi. xxii, figs. 9, 10, 1846.

Strophalosia.i King, An. and Mag. Nat. Hist., vol. xviii, p. 93, 1848.

Productus Golufussi, Miinster. De Koninck, Monog. Productus, p. 257, pi. xi, fig. 4,

a, b, c, d, e; and pi. xv, fig. 4, a, b, 184/.

Strophalosia —
,, King, Catalogue, p. 9, 1848.

Productus Morrisianus, King. Howse, Trans. T. N. F. C, vol. i, p. 257, 1848.

Orthothrix Goldfussi, Miinster. Geinitz, Versteinerungen, p. 14, pi. v, figs. 27, 28,

32, 33 a, b, c (excluding figs. 29, 30, 31,

34), 1848.

Diagnosis.—Form sub-triangular marginally. Large valve flatly convex ; with

(occasionally) a shallow median furrow, and numerous long, slender, curving spines

:

area somewhat narrow, and more or less elevated ; with a narrow deltidium : umhone

pointed, projecting behind the hinge, often blunted, and more or less irregularly

twisted. Small valve slightly concave ; with numerous declined rather long spines, and

a small area.^

Strophalosia Goldfussi is an extremely variable species, rarely two species being

found alike. The examples occurring at Ryhope Field-House Farm, differ from those

to be found at Humbleton Hill in having the large valve more rounded, and with a

very slight indication (in some specimens none) of a median furrow ; their area, also,

is not so high : in these respects they offer a close agreement with some of the German

specimens figured in the ' Versteinerungen.' The singular projecting umbone (PI. XI,

fig. 1), and elevated area (PI. XII, fig. 12 «) are features which give this species a

very different aspect to what any of its known congeners possess, with the exception

perhaps of the so-called OrtJds Wangenheimi, de Vern. {=. Aulosteges variabilis, Helm.),

supposing it to be a species of Strophalosia.

The error committed by Count Miinster in naming this fossil a Spondylus is a very

pardonable one, considering the striking similarity it possesses, though on a small

scale, with some species of this genus : its twisted projecting umbone, the inequality,

spiny character, and form of its valves are interesting instances of the similarity ; and,

doubtless, the mode of attachment of both shells, that is, by their large valve or its

umbonal region, forms another striking point of resemblance.

The fossil noticed by Schlotheim in the ' Taschenbuch' for 1813, p. 58, as occurring

at Konitz, and which he identified with the Gryphites rugosus, is, I strongly suspect,

the species under consideration, as it occurred to me very abundantly in this locality.

^ One of the noticed " three Magnesian limestone species found in the neighbourhood of Sunderland."

(Loc. cit.)

2 The following is the original description of this species, published by Count Miinster :
" Die untere

tiefe Schale ist mit feinen, langen, gebogenen, iiber und durch einander liegenden Stacheln dicht besetzt

;

auf der obem, flachen, etwas eingedriickten Schale siad die] Stachela kurz, in der Mitte wie erhabene Punkte

am Rande etwas langer. Der Anheftungspunkt der Muschel war an der Schloss-seite. Wenn sie frei

gewesen ware, wurde ich sie fiir einen Productus gehalten haben." (Beitr'age, p. 65.)

n
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Strophahsia Goldfussi is very common in the shell-limestone at Ryhope Field-House

Farm, where a bed is filled with its casts. It is also found, but considerably less

abundantly, in the corresponding rock at Humbleton Hill, Castle-Eden Dene, and

Dalton-le-Dale : I succeeded in finding a few specimens in the Breccia of Tynemouth

Clifi". It is a common fossil at Konitz, in Germany : Geinitz notices its occurrence

also at Milbitz, Ropsen, and Corbusen, in the Lower Zechstein.

Strophalosia excavata, Geinitz. Plate XII, figs. 13, 14, 15, 16, 17.

(?) Gkyphites aculeatus, Jun., Schl. Leonhard's Taschenbuch, vol. vii, pi. iv, fig. 3, 1813.

Oethis excavata, Geinits. Neues Jahrbuch, p. 578, pi. x, figs. 12, 13, 1842.

— — „ Gsea von Sachsen, p. 97, 1843.

— — „ De Verneuil, Bull. Geol. Soc. de France, 2""° serie, vol. i,

p. 29, 1844.

Steophalosia &PXNIFERA, King. Op. cit., p. 30.

Orthis excavata, Geinitz. Geol. Russ., vol. i, p. 223, 1845.

Steophalosia spimifeea. King. Loe. cit.

— — „ King, Annals and Mag. Nat. Hist., vol. xviii,

p. 28, 1847.

Peoductus Lewisianus, Koninck. Mon. du Genre Productus, p. 262, pi. xv, fig. 5

a, b, c, d, e, 1847.

— Geinitzianus, Koninck. Op. cit., p. 264, pi. xv, fig. Za, h, c, d, 1847.

Steophalosia sptnipeea. King. Catalogue, p. 9, 1848.

Peoductus Moreisianus, King. Howse, Trans. T. N. F. C, vol. i, p. 257,, 1848.

Orthotheix excavatus, Geinitz. Versteinerungen, pp. 14, 15, pi. v, figs. 35, 37 .• pi. vi,

fig. 20 a, 6, c, 1848.

— Goldfussi, Miinster. Op. cit., pi. v, fig. 30, &c.

Diagnosis.—" Large valve hemispherical oval (quer-oval), finally concentrically striated,

and covered with long slender spines ; with a small, low, rounded, pointed umbone

:

area high, and divided by a small occasionally slightly-indented deltidium (sinus).

Small valve (in old examples) deeply concave, pouch-shaped, generally a little wider

than long (its greatest width being about the middle of its length), and covered with

small spines, as in the other valve. The Jdntje is about equal to two thirds of the widest

part of the shell. The area is low."^

The typical Strophalosia.

I am induced to add the description of the shell given in my ' Catalogue,' as it notices

one or two points overlooked by Dr. Geinitz. " Form roundish. Area narrow and

slightly elevated. Dorsal valve roundly convex, with very long curved spines often

' " i2weA«wscAa/ehalbkugelig quer-oval, mit einem kleinen niedergebogenen spitzen Wirbel, einer hohen

Area und einem schmalen, bisweilen nur schw^ach angedeuteten Sinus, fein concentrisch gestreift und mit

diinnen, aber langen Stachelrohren besetzt. Bauchschale an altern Individuen stark vertieft,' taschenformig,

indem ihre grosste Breite unterhalb der Mitte der Lange liegt, racist etwas breiter als lang und mit ahnlichen

Rohrenstacheln oder Warzen bedeckt, wie die andere Schale. Der Schlossrand nimmt ungefahr zwei

Dritttbeile der grossten Schalenbreite ein. Die Area der Ventralschale ist niedrig." (Geinitz, Verstein-

erungen, p. 15.)
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somewhat arranged in lines, radiating and curving outwardly from the nucleus.

Ventral valve concave, with very many declined longish spines having the same arrange-

ment as those on the dorsal valve ; umbone small, rounded, somewhat incurved, and

slightly impressed."'

Stroplialosia excavata differs from S. Goldfussi in the roundness of its marginal outline,

the regular and strong convexity of its large valve, the rounded form of its umbone,

the curvedly radiating arrangement of its spines, and the smaller size of its area.

The arrangement of the spines constitute a capital distinctive character for this species,

compared with its associates ; and I regret that none of my figures represent it so

clearly as could be wished : some of the figures in the ' Versteinerungen' (vide pi. v,

fig. 30 ;
pi. vi, fig. 20 a) have an advantage over mine in this respect. My description

characterises the large valve as having the " area small and slightly elevated." This

must be taken in comparison with the area of Stroplialosia Goldfussi.

In my ' Catalogue ' this species is named Stroplialosia spinifera ; but it is there

suggested to be the Ortliis excavata of Geinitz,—a suggestion confirmed by the

publication of the ' Versteinerungen.' It requires to be mentioned, however, that I

entertain a suspicion of some of the shells figured in this work, under the latter specific

name, belonging to Stroplialosia Goldfussi, and particularly the one originally given by

Dr. Geinitz in the 'Neues Jahrbuch' (1842, pi. x, figs. 12, 13) ; but as certain of the

specimens represented in the ' Versteinerungen' (pi. v, figs. 30, 37 ; pi. vi, fig. 20) are

undoubtedly the same as my S. spinifera, and as my learned co-operator has identified

his Ortliis excavata with Dr. de Koninck's Productus Leivisianus and P. Geinitzianus, in

which I entirely agree with him, I readily cancel my name and replace it by the one

herein adopted.

Stroplialosia excavata is found at Humbleton, Dalton-le-Dale, Tunstall Hill, Hylton

North-Farm, and Tynemouth. Dr. Geinitz records its occurrence at Possneck, Konitz,

Liebenstein, and Hirschberg in the Zechstein. Should the so-called Grypliites

aculeatus, jun., figured by Schlotheimin the ' Taschenbuch, (vol. vii, pi. iv, fig. 3, 1813)

be the same, it may also be said to occur in the Kupferschiefer of Schmerbach.

Strophalosia Morrisiana,^ King. PI. XII, figs. 18, 19, 20, 21, 22, 23, 24, 25,

26, 27, 28, 29, 30, 31, 32.

(?) Gryphytes aculeatus, Jun., Schl. Akad. Miinch., vol. vi, p. 29, pi. viii, fig. 15 a, b,

fig. \6a,b, 1820.

(?) Producta—" perhaps a new species," Phillips. Philosophical Mag., N. S., vol. iv,

p. 401, 1828.

1 King, 'Catalogue,' p. 9.

2 In naming this shell after the author of the ' Catalogue of British Fossils,' I evince my respect for one

who has frequently assisted me in my labours, and to whom, in a great measure, is due the publication of

this Monograph by the Palseontographical Society.
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(?) Producta spinosa, J. Sow. J. de C. Sowerby, Sedgwick, Trans. Geol. Soc, 2d series,

vol. iii, p. 119, 1829.

(?) Producta longispina, Sow. De la Beche, Geol. Man., p. 384, 1831 ; Germ. Transl.,

p. 459, 1832; 3d Eng. Ed., p. 5/3, 1833.

Stuophalosia Morrisiana, King. De Verneuil, Bull, de la Soc. G^ol. de France,

2""serie, vol. i, p. 30, 1844.

— — „ Geol. Russ., vol. i, p. 222, 1845.

— — „ King, Annals and Mag. Nat. Hist., vol. xviii,

p. 28, 1847.

— — „ King. Catalogue, p. 9, 1848.

Productus spiniferus. King. Howse, Trans. T. N. F. C, vol. i, p. 257, 1848.

(?) Oethothrix lamellosus, Geinitz. Versteinerungen, p. 14, pi. v, fig. 16, &c., 1848.

Productus cancrini, De Vei-neuil. Op. cit., p. 16, pi. vi, figs. 17-18 a, b, 1848.

Diagnosis.—" Form rounded. Both valves marked with numerous fine broken

lines radiating from the nucleus. Area wide, and slightly elevated. Dorsal valve

slightly convex/ irregularly wrinkled longitudinally on the side, with several spines,

rather long, adpressed and directed forward on the back, erect and directed backward

on the umbone and sides. Ventral valve somewhat concave. Umbone small and much

impressed."^ (King.)

Strophalosia Morrisiana is undoubtedly closely related to the Russian species,

Strophalosia {Productus) Cancrini of De Verneuil ; but the following tabular comparison

will show that both species possess certain well marked distinctive characters.

8. Morrisiana. 8. Cancrini.^

Slightly convex. Very convex.

As -wide as long ; often wider. Longer than wide.

Lateral slopes gradually inclining, and plicated Lateral slopes rapidly inclining, and plicated

longitudinally. transversely.

Area decidedly obvious. Area scarcely perceptible.*

There appears to be some other differences, as in the striae and spines, and in the

form of the small valve ; but these I cannot insist on, in consequence of having no

specimens by me of the Russian, to compare with the English species.

Two varieties of 8trophalosia Morrisiana occur in the Permian rocks of Durham.

One has the large valve slightly convex, with a very small umbone ; and appears to

be confined to Tunstall Hill (this variety is represented in Plate XII, figs. 18, 19) : in

the other, which is rather common at Humbleton Q,uarry, the corresponding valve

is more rounded, and the umbone more prominent (it is represented in the same

^ Incorrectly printed in my ' Catalogue' " roundly convex."

2 Catalogue, p. 9, 1848.

^ Vide Geol. Russ., vol. ii, pp. 273-5, pi. xvi, fig. 8 a, 6, c ; pi. xviii, fig. 7.

* The area, which I presume exists, appears to be so small that it has escaped the observation of

M. de Verneuil.
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plate by figures 20, 21, 22, 23, 24, 25, 29, 30): possibly they are specifically

distinct :^ and it is this idea which causes me to be particular in stating, that the

Tunstall Hill form must be considered as the type of the species. The variety

Humbletonensis appears to graduate the latter into the Strophalosia Cancrini, which,

however, in addition to the other distinguishing characters already noticed, has its

large valve too much vaulted to be confounded with the form in question.

Strophalosia Morrisiana, considered in all its modifications, may be readily

distinguished from the two species last described. It is decidedly more regular in

form than 8. Goldfussi ; and the area, although wider, is not so high (vide PI. XII,

fig. 19) : the spines too, are not so numerous. It agrees with S. excavata in form and

in the size of the area ;^ but in this species the spines are far more numerous and more

regular in their arrangement ; though in the latter respect there is a simulation on the

part of 8. Morrisiana. The present one differs from both species in having the valves

striated, and the spines adpressed.

There is a singular peculiarity in this species requiring to be mentioned. I have

seen several specimens of the rounded variety, found at Humbleton Gluany, appearing

as if trivalved ; but whether it is due to accidental circumstances I am not prepared to

say : its occurrence in several specimens seems to negative this conclusion. I have

had represented in Plate XII, figs. 20, 21, 22, 23, 24, two of my specimens displaying

this character ; leaving it to be cleared up by future researches. Full grown

specimens of the same variety occasionally show the anterior margins arching and

gaping so as to approximate to the form of the circular or elliptical orifice of Produdus

joroboscideus before its tube becomes developed. I still think that this singular

modification has been caused by the flowing in and out of the currents which supplied

the mollusc with the necessary quantity of nutriment and fresh air.^

In making the Orthothrix lamellosus of Geinitz synonymous wdth this species,

notwithstanding the former is stated to be without spines on the small valve, I have

been influenced by certain of my specimens displaying lamellae on this valve somewhat

similar to those represented in the ' Versteinerungen,' at figures 1 5 «, 16, 1 7 «, 2 1

,

in Plate V. The fossHs identified by Dr. Geinitz (vide PI. VI, figs. 16, 17, 18) with the

Strophalosia Cancrini, I readily recognise as belonging to 8. Morrisiana.

' I designate the Humbleton form Strophalosia Morrisiana, var. Humbletonensis : in case it should be

found to be a distinct species, the varietal may be conveniently used for the specific name.

^ The area is represented too high by nearly one half in the restored medio-longitudinal section repre-

sented in Plate XI, fig. 2 1 ; further, the spines are too much elevated, and the large valve is rather too

convex for the typical form.

3 " Koninck, from an examination of Productus proboscideus, supposes that it (the genus generally)

was attached by means of fibres passing out of the anterior opening, which would compel us to conclude

that the genus did not belong to the Palliobranchiata. Instead of the anterior tubular opening of

P. proboscideus subserving such an office, I cannot but think that it simply served as a passage for the

ingress and egress currents." (Vide Annals and Mag. of Nat. Hist., vol. xxiii, p. 93.)
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Strophalosia Morrisiana occurs rarely at Tunstall Hill, Tynemoutli Cliff (in Breccia),

Claxheugh, Dalton-le-Dale, Ryhope Field-House Farm ; and rather commonly at

Humbleton Q,uarry. A specimen, in the York Museum, of apparently the same

species, was found at NosterjS.eld. I suspect it also occurs at Ferry Bridge (vide

Phillips in 'Philosophical Magazine,' N. S., vol. iv, p. 401, 1828). In Germany it

occurs at Milbitz and Corbusen (Geinitz, ' Versteinerungen,' p. 16). Unless some of

the fossils assigned to its related form {Stropkalosia Cancrini) be the same, it would

appear to be absent in the Permian deposits of Russia.

Strophalosia parva, Kin^. Plate XII, fig. 33,

Diagnosis.—Form irregularly circular marginally. Large valve somewhat convex

:

umbone very small, and much impressed : spines numerous, long, and closely packed :

area very small. Rarely exceeding a quarter of an inch in diameter.

I have felt considerable difficulty in deciding whether this is the young of any

of the former species, or a distinct one ; but after a careful examination of a number

of specimens, I have been led to adopt the latter conclusion. Strophalosia Morrisiana

and 8. Goldfussi are the only species to which it is likely to be referred ; but its

umbone is much more impressed, and its spines are decidedly more numerous and

more elevated, than in the first : with Strophalosia Goldfussi the present species agrees

somewhat in the profusion and direction of its spines ; but in the former the umbone,

although very much impressed, is more prominent.

Its habit of adhering to the inside of other shells (generally Productus horridus)

has already been noticed. The umbone (vide Plate XII, fig. 33 a) is the part by

which the shell was attached : the spines in this region were also thus subservient, as

proved by their mode of spreading over the inside of the shell to which they adhered,

and following its curvature : the remaining spines, those on the frontal slope of the

valve, were free and straight ; they also struck off from the surface of the valve at a

considerable angle, and extended considerably beyond its margin,—all of which

characters are fully displayed on a specimen which I have lately procured, but at too

late a period for its being figured in the present work.

Strophalosia parva has only occurred to me in the shelly limestone of Humbleton

Quarry.

1 I cannot conclude the Productidce without noticing an observation of Dr. Thomson's, leading to the

belief that Mr. James Sowerby had recognised nearly all the species of this family herein described :
" Mr.

Sowerby considers that he is able to distinguish no fewer than casts of five species of Productus in the

specimen which I brought from Humbleton Hill." (Annals of Philosophy, vol. iv, p. 18, 1814.)
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Family Strophomenid^, King, 1846.

Tliis family of Sarcicobrachial Palliobranchs, as will be seen by a reference to the

Synoptical Table, embraces a number of genera, most of which appear to be furnished

with slightly distinctive testaceous characters,—as the presence of spines on the hinge

—

a closed, or an open fissure—some peculiarity in the dental plates—a twisted, or an

incurving beak. All the known genera are dentigerous, areagerous, and, with one

exception (Chonetes), unprovided with spines -} they are generally characterised with

large pallial vessels, which become minutely divided at the margin of the valves.

Most of the genera were in existence during the earliest organic period,—the Silurian;

they gradually decreased in number, however, during those immediately succeeding,

particularly the carboniferous ; after which, and to the Jurassic period, they were

represented by only a few straggling forms,—concluding from the single known

Permian StreptorhyncJms {TerebratuUtes) pelargonatus, the only known (?) Triassic

SfreptorJiync/ms {Spirifer) spiirius, Miinster, and the solitary Jurassic Strophomena

{Leptcena) Liasina, Davidson.

Having in some respects modified my views on this family, compared with those

given in my paper on the ' Palliobranchiata,' I purpose, before describing the next

species, to make a few remarks on the strophomenideal genera of other writers, and

those proposed by myself.

Rafinesque was the first to found a genus for shells belonging to this family.

Whether his Strophomena were ever published by himself, or it first appeared under

the editorship of some other author, I have not been able to ascertain ; but this is

certain, that the genus was described by M. de Blainville, in his ' Manuel de Mala-

cologie,' 1825, and afterwards in the ' Dictionnaire des Sciences Naturelles,' t. li, 1827,

in both of which it is typified by the American Strophomena rugosa, Raf., which, from its

general form, and its large valve being concave, and the opposite one convex, I have

little doubt is identical with the recently proposed Strophomena {Leptcena) planumbofia

of Hall.^ Bearing in mind the characters of its specific type, it will be necessary to

consider the genus Strophomena to comprise such shells as S. alternata, Conrad.,

S. Butertrii, Murch., S. euglyjjha, Dalman, S. plano-convexa, Hall, and several others,

1 Schizophoria resupinata appears to have had a tendency to become spiniferous.

2 Vide Palaeontology of New York, vol. i, p. 112, pi. xxxi B, fig. 4 ; and Bull, de la Soc. Geol. de France,

2"' serie, t. v, pi. iv, figs. 3 a, b, c, d. In ray paper on the ' Palliobranchiata,' it is stated that Strophomena

rugosa "is evidently closely allied to, and congeneric with, Leptcena alternata ;" Mr. Sharpe gives a more

exact account of it as regards form, in stating that the former, " having the dorsal valve concave, limit us to

the group of which Orthis umhraculum may serve as the type." (Vide Geol. Jouru.; vol. iv, p. 178.) From

a recent examination of the figure in the 'Diet, des Sciences Naturelles,' I have become convinced that

Strophomena rugosa has the large valve concave, which is also rendered clear by the following diagnosis :

"Coquille bombee en dessous, et dont la valve superieure est un peu concave et chargee de petites stries

rayonnantes." (Loc. cit.)
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most of which are plano-convex, or concavo-convex medio-longitudinally (indifferently

as regards which valve) ; and more or less semicircular marginally ; and have strong

regular valves ; thick curving dental plates ; the point of the umbone occasionally

foraminated ; and the fissure more or less covered with a deltidium.*

Several of the foregoing characters distinguish StropJiomenairora. Leptana (;=.Lepta-

gonia, M'Coy), a genus subsequently (1827) founded by Dalman on XhQ Produdaruffosa

of Hisinger, and improperly made the receptacle for shells belonging to the former,

both by Dalman himself, and many palaeontologists of the present day. Considering

Leptcena to be typified by the shell last named, this genus, although agreeing in some

respects with Strophomena, obviously differs from it in having an open fissure -^ the

valves geniculated in front, and transversely wrinkled ;3 and the umbone often furnished

with a foramen. Leptana clearly embraces such shells as L, analoga, Phill., L. semi-

ovalis, M'Coy, L. plicotis,^ M.'Coy, L. nodulosa, Phill., and L. multirugata, M'Coy.

There are many fossil shells belonging to the present family, such as Produdus

comoides, J. Sow., Pledambonites ohlonga, Pander, Orthis ornata, Eichwald, and a few

others, which some may be disposed to regard as militating against the distinctiveness

of the last two genera'; but I am more inclined to consider certain of them to be

either simulating or merging forms, and the remainder as typical of undescribed genera.

At the same time Dalman instituted Leptcena, he proposed the genus Orthis,

describing it, as is too often the case, from a number of very different shells, though

agreeing in some of their characters. The diagnosis of the genus is as follows :
" Testa

insequivalvis, aequilatera ; valva minori subplana, majori subconvexa. Margo cardi-

nalis rectilineus, latus, foramine deltoidea sub nate valvse majoris. Valva major dentibus

duobus subcardinalibus internis, longitudinalibus, compressis."^ Dalman,Un placing

nine species in the genus, evidently entertained the idea that they had all an open

fissure, and were congeneric forms ; but what is the fact ?—they belong to four

distinct genera ; viz., OrtJds, Chonetes, Orthisina, and Sddzoploria ; and it is very

doubtful whether more than two or three species have an open fissure.^ It may be

^ A species pointed out to me by Mr. T. Davidson, and named Strophomena latissima, Boucliard Chanteraux,

does not appear to have had either a deltidium or fissure ;—probably it possessed the former in the young state.

- Mr. Sharpe, who objects to the separation I formerly proposed between Strophomena and Leptcena,

overlooks my urging, as one of the distinctive characters of the last genus, the open fissure seen in all its

species. (Vide Ann. and Mag. Nat. Hist., vol. xviii, p. 38 ; and Geol. Journ., vol. iv, p. 179.)

^ Some species of Strophomena simulate Leptana in being transversely wrinkled. There is an approach

to the same character in the singular Strophomena described by De Verneuil under the name of Leptcena

Loveni. (Vide Bull. Geol. Soc. de Frauce, 2"° s^rie, t. v, pi. iv, fig. 5 a, b, c, d.)

i Is the large valve oi Leptcenaplicotis, the concave one ? (Vide Synopsis of the Silurian Fossils of Ireland,

pi. iii, fig. 5.)

5 K. Vet. Acad. Handl. p. 26, 1827.

•^ As a further reason for not attending to the characters given by Dalman, it may be stated that 1 the

so-called Orthises figured in Hisinger' s ' Lethaea Suecica,' are represented with an open fissure—even Orthis

pecten.
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asked, what is to be done in such a case ? My answer is—abandon the diagnosis, as

it has evidently been drawn upunder an erroneous impresssion, and attend solely to

the characters of the species first described under the head of the genus,—the one

named OrtJds peden {= Anomia pecten, Linnaeus).

Typifying Orthis with the shell last noticed, the genus becomes restricted to such

species as 0. arachnoidea, Phill., 0. crenistria, PhilL, 0. eximia, Eichwald, and

0. applanata, Salter,^ which have generally thin valves ; the fissure closed with a

deltidium ; and slender, isolated or projecting dental plates.^ The thinness of its

valves, the character of its dental plates, and the absence of a foramen, distinguish

Orthis from Strophomena, into which on the one hand it undoubtedly passes, while

on the other, it graduates into M. A. d'Orbigny's Orthisina,

We owe to M. de Verneuil the fullest details on the large assemblage of fossil species

usually placed in the genus Orthis ; and it is entirely to his researches that we are

indebted for a knowledge of the two great groups to which these species are referable

—the Arcuato-striatcB (including species with the fissure generally open), and the

Recto-striatcB (embracing those having the fissure closed with a deltidium). It is much

to be regretted, that when this accomplished palaeontologist was describing those fossils

in the great work on ' Russia and the Ural Mountains,' he did not elevate these groups

to the rank of genera ; for it is quite evident that each one possesses characters of

sujQ&cient weight and importance to constitute a generic diagnosis. As it is, others,

availing themselves of the ample materials thus prepared for them, have been led to

institute genera, with certain modifications, for the groups first pointed out and defined

by M. de Verneuil. Thus, M. A. d'Orbigny has already proposed the genus Orthisina,

typified by Gonambonites plana, Pander, for several species of the group Becto-striata

;

while I have been induced to station the remainder in Orthis, and to institute the

genus Schizophoria for the group Arcuato-striata, adding to it certain aberrant species.

1 There are doubtless many species oi Orthis, even restricted as this genus is in the text, at present

distributed in Leptcena, Strophomena, &c. ; but without a knowledge of their internal parts, they cannot with

any safety be instanced as examples under the present head.

2 I am in a great measure indebted to Mr. D. Sharpe, M. J. W. Salter, and Mr. T. Davidson (vide

' Quarterly Journal of the Geological Society of London,' vol. iv, part i, pp. 178-80; 'Memoirs of the

Geological Survey of Great Britain,' vol. ii, part i, pp. 371-81 ; 'London Geological Journal,' vol. i, pi. xii

and xiii ; 'Bulletin de la Societe G^ologique de France,' 2"° serie, t. v, p. 309, &c.) for information qualify-

ing the conclusion I have arrived at respecting the distinctiveness of the shells here placed in Orthis and

Strophomena. I agree with Mr. Sharpe as regards most of the characters with which he has invested the

Anomia pecten of Linnaeus, and the distinctiveness he has pointed out between it and my present Stropho-

menas (his Leptsenas) ; we differ, however, as to the generic names which these two groups ought re-

spectively to bear,—my Orthises being termed Strophomenas by Mr. Sharpe, and my Strophomenas,

Leptsenas. It would have afforded me much pleasure to have agreed with Mr. Sharpe in this respect ; but

my differing from him is entirely through being firmly persuaded that the rule I have throughout adhered

to in this work, and elsewhere noticed, is the best calculated to divest generic nomenclature of its present

confusion.
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The genus Schizophoria} I propose to typify with the Conch. Anom. resupinatus of

Martin, and to provisionally characterise it as having an open fissure, often rounded

umbones, large punctures,^ and the valves in general arcuately striated in the cardino-

lateral regions. The genus thus characterised and typified readily resolves itself

into a receptacle for most of the shells which M. de Verneuil has included in his

groups Sinuata, Arcuato-striatcB, and Plicosa?

Since the period referred to, Mr. T. Davidson, besides rendering much valuable

aid as regards the genera just discussed, has thrown considerable light on certain

shells, the afiinity of which were previously involved in the greatest obscurity. It is

now clear, from the figures and descriptions published by this learned brachiopodist,

that the Anomia hiloha of Linnaeus, and the TerebratuUtes biforatus of Schlotheim, are

not Spirifers as they have generally been considered, but species typical of new genera

allied to the last-described genus, and belonging to the same family,

—

StrophomenideB.

Impressed with this view, I here take the opportunity of instituting for these shells the

following two genera.

Platystropliia^ King.—Type TerebratuUtes biforatus, Schlotheim.

Diagnosis.—A Strophomenidia ; widest in the transverse direction ; tumid ; sub-

aequivalve ; plicated or striated ; with large punctures, and a wide bi-areagerous

hinge. Umbones prominent, strongly incurved, and approximating. Areas with an

open fissure. Large valve deeply sinuated medio-longitudinally.

Besides the typical species, this genus embraces Platystrophia Tcheffkini [Spirifer id.),

De Vern., P. dentata {Porambonites id.), Pander, P. costata {Porambonites id), Pander,

and P. terebratuliformis {Spirifer id.), 'M.'Coy, all of which belong to the Silurian period.

Dicalosia," King.—^Type, Anomia biloba, Linnaeus.

Diagnosis.—A Strophomenidia ; deeply constricted medio-longitudinally ; striated
;

widest at its anterior half; inaequivalved ; and furnished with a narrow bi-areagerous

hinge. Umbones slightly gibbous. Area of the large valve with an open fissure.

The published species of this genus are few in number, and appear to belong

^ From ffx'Sw, I split, and cpopeuj, I carry.

2 The species typical of the genus has a punctated structure. M. de Verneud's Schizophoria punctata

(Orthis id.) possesses this character (vide Bull. Geol. Soc. de France, 2"= serie, t. t, p. 35, pi. iv, fig. 8) ;

and Mr. Morris has noticed it in Schizophoria elegantula {Orthis id), Dalman (vide Geol. Journal, vol. ii,

p. 389).

3 It is extremely probable that some of the shells included in these groups belong to uncharacterised

genera.

-' From TrXarvs, wide, and irrpo^ew, to turn (as a hinge).

= From bis, twice, and koiXos, a cavity; in allusion to the shell appearing as if separated into two cavities.
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exclusively to the Silurian period. The type of the genus is peculiar to the Silurian

rocks of Gothland ; while Dicalosia simiata {S])irifer id.), G. B. Sow., and B. varica

{Belthyris id), Conrad, are respectively characteristic of the equivalent deposits of

Dudley and North America.

Passing over the genus Chonetes, originally established by Fischer de Waldheim

(but subsequently elucidated by Dr. de Koninck) on the Terebratulites sarcinulatus of

Schlotheim, and which is principally distinguished from Strophomena by having a row

of spines running along the angle of the area, and an open fissure, I propose in the

next place to notice another generic group of more immediate interest in connexion

with the present Monograph.

Genus Streptorliynclius} King.

Diagnosis.—A Strophomenidia ; insequivalved ; striated or ribbed ; with the hinge

approximating or equal to the width of the valves. Vmhone's more or less divaricating

;

the large one irregularly twisted. Fissure covered with a deltidium. Dental plates

small : projecting more at the base of the area than at its apex.

Type, Terebratulites pelargonatus, Schlotheim.

This genus, which consists of a small number of known species, is allied to

Orthis and Orthisina ; but it differs from both in the peculiar twisted character

of its umbone, and the smallness of its dental plates. As regards the last character,

the dental plates in the genera just noticed are the very reverse of those prevailing in

the genus under consideration ; as in Orthis (and it is the same with most of the

Palliobranchiate genera furnished with these structures) they project more at the apex

of the area (occasionally extending considerably into the umbonal cavity) than at its

base, that is, immediately adjoining the teeth,^—which is evidently consequent on the

former portion gradually increasing, in a forward direction, as the shell advances in

age ; whereas in Streptorhpichus they are more projecting at the base of the area than

at its apex, where they still retain their original size,—proving that they have no

growth independent of the increment of the teeth.

Comparing Orthis arachnoidea, and 0. crenistria, Phillips, with Streptorhynchus senilis

{Spirifera id), Phill.. this genus would seem to be aberrant from the normal Orthises.

Streptorhynchus senilis, Phill., S. pelo.ryonatus, Schl., and S. spurius {Spirifer id.),

Braun., are the only forms with which I am acquainted; and they respectively

characterise distinct, yet consecutive formations,—the Carboniferous, Permian, and

Triassic.

1 From sTpeTTTU), I bend or twist, and pyy^os, a beak.

2 Vide De Verneuil's figures of Orthis eximia and O. Olivieriana in Geol. Russ., vol. ii, pi. xi,

figs. 2 a and 3 b.
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Streptorhynchus pelargonatus, Schlotheim. Plate X, figs. 18, 19, 20, 21, 22,

23, 24, 25, 26, 27, 28.

Terebratulites pelargonatus, Schl. Akad Miinch, vol. vi, pp. 28-9, pi. viii, figs.

21-24, 1816.

— — „ Schlotheim, Petrefactenkunde, p. 273, 1820.

— —
,, Boue, Edin. Phil. Journ., vol. xii, p. 144, 1825.

(?) Spirifer minutus, J. de C. Sow. Sedgwick, Trans. Geol. Soc, 2d series, vol. iii,

p. 119, 1829.

(?) Species 13, Plagiostoma (?) /. de C. Sow. Op. cit., p. 120.

Terebratula pelargonata, Schl. Brongniart, Tab. de Ter., p. 423, 1829.

— —
,, De la Beche's Geol. Man., Germ. Transl., p. 459,

1832 ; 3d Eng. Ed., p. 573, 1833.

(?) Spirifer minutus, /. de C. Sow. Op. cit.

(?) — — „ Phillips, Encyc. Met., vol. iv, p. 617, 1834.

Terebratula pelargonata, Schl. Loc. cit.

Orthis Laspii, Fon Buch. Ueber Delthyris, p. 62, 1834.

— pelargonata, Schl. Quenstedt, Wiegmann's Archiv, vol. ii, 1835.

— LA.SPII, Von Buch. Mem. Soc. Geol. de France, t. iv, pp. 210-11, 1840.

Terebratula pelargonata, Schl. Morris, Catalogue, p. 135, 1843.

Orthis — „ De Verneuil, Bull. Soc. Geol. de France, 2"' s^rie,

vol. i, p. 29, 1844.

— — „ Geol. Russ., vol. i, p. 222, 1845.

— — „ Geinitz, Grundriss, p. 517, pi. xxii, fig. 6, 1846.

— — „ King, Catalogue, p. 8, 1848.

— — „ Howse, Tran. T. N. F. C, vol. i, p. 255, 1848.

— — „ Geinitz, Versteinerungen, p. 13, pi. v, figs. 11-15,

1848.

Diagnosis.—Terebratulseform ; about half an inch long ; finely radiately ribbed

;

posterior half, including the hinge line, a little less in width than the anterior half.

Large valve obliquely sub-conical ; sloping rapidly from the umbone to the front.

Umbone projecting, irregularly twisted, and occasionally a little incurved. Area

generally higher than wide ; with a prominent deltidium, and obtusely rounded ridge-

like dental plates. Small valve slightly rounded medio-longitudinally, and of a

subquadrate form marginally ; with a shallow median furrow, a small umbone, and a

rudimentary area.^

1 The following is M. Von Buch's description of this shell under the name of Orthis Laspii : " De la

grossiere d'une noisette. Largement carinee, avec un crochet peu courbe. La plus grande hauteur de la

valve dorsale, avec une faible pente ascendante, est dans le milieu de la longueur. Les aretes laterales

forment des deux cotes un arc de cercle ; le front est plus large que la charnifere. La valve ventrale, avec

une natis elevee, se creuse depuis le miheu en un large sinus avec des c&tes fortement divergents. II se

prolonge beaucoup du cote de la valve superieure, avec une large base au bord, et des cotes courts. L'area

est droite, detach^e, beaucoup plus petite que la largeur, de 1 10 degres. L'ouverture est cicatris^e. On ne

voit pas d'area ventrale. Beaucoup de plis dichotomes, tranchants, sur la surface des valves ; 20 a la natis,
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The foregoing diagnosis is given—not because those pubhshed by Von Buch and

Geinitz are imperfect—but simply, in consequence of a wish to describe this remarkably

variable and interesting species as it occurs in England.

In the German specimens of Sireptorhynchus pelargonatus, the umbone appears to be

generally more incurved than in those found in this country, nearly all the latter I have

seen having the umbonal point turned up, though not so much as it is in the specimen

in PL X, figs. 21,22. Concluding from the figures in the ' Versteinerungen,' this

species appears to have attained a larger size in Germany than in England ; but I have

lately procured at Tunstall Hill a fine specimen, much larger than any figured in this

Monograph, though not quite so large as those represented by Dr. Geinitz. The

irregularly twisted character of its beak is well displayed in the specimens represented

by figs. 23, 27. Both valves are beautifully marked with slight dichotomous ridges,

radiating from the umbonal point, and curving round to the hinge line in the cardino-

lateral regions, as characteristic of De Verneuil's group Arcuato-striata. The dental

plates, represented in fig. 28 a^ are in the form of slightly-raised, obtusely-rounded

ridges ; the socket plates {b) are rather large, and they project divergingly into the

cavity of the shell ; and the boss, which is bilobed and erect, occupies the inferior

half of the fissure between the dental plates. The shell has a punctated structure ; as

I have seen specimens, in the state of casts, exhibiting here and there numerous minute

points, evidently casts of minute tubular perforations, and resembling, though on a

smaller scale, what undoubtedly are casts of the latter in Trigonotreta cristata, hereafter

to be noticed. The tubular perforations, or rather their casts, are larger in the umbonal

region than in other places.

Streptorhynchus pelargonatus bears a striking resemblance to a fossil described by

Dr. Braun, in Count Miinster's ' Beitrage,' Heft iv, pi. ix, figs. 3 a, b, c, under the name

oi Spirifer spurius : it occurs in the {}) Trias Marls of St. Kassian ; and is evidently

closely allied to, and congeneric with, the present species.

The present species was described first by Baron Schlotheim, in the ' Denkschriften

der Koniglichen Akademie der Wissenschaften zu Miinchen,' in which are several

unmistakable figures of it. The so-called Spirifer minutus noticed in Professor Sedgwick's

paper, as occurring at Humbleton Hill, is, I strongly suspect, the same shell, since

impressions of the latter, which might readily be supposed to belong to a minute

Spirifer, occur occasionally in this locality. M. von Buch, describing the same species

under the name of Orthis Laspii, in 1834, states that it W8S discovered by M. Laspe at

1 10 au bord. La plus grande largeur est au dessous du milieu de la longueur. Longueur, 100 ; largeur, 109;

hauteur, 70 ; largeur du sinus, 078 de la largeur totale ; largeur de I'area, 0'G3." (Essaid'une Classification

et d'une Description des Delthyris ou Spirifers et Orthis, par Leopold de Buch. Translated par Henri

le Cocq, Mem. Soc. Geol. de France, tom. iv, pp. 210-11, 1840.)

1 The internal parts of the specimen represented in pi. x, fig. 28, appear larger than they really are, in

consequence of being incrusted with particles of foreign matter.
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Ropsen, in the Zechstein. The next notice we find of it has reference to its Enghsh

locahty, and is by Quenstedt, in 1835, who recognised specimens among the fossils

collected by M. von Buch at Humbleton Hill. It is also introduced by Mr. Morris in

his '^ Catalogue of British Fossils,' as occurring in the latter place.

Streptorliynclms pelargonatus occurs, though nowhere plentifully, at Humbleton Hill,

Dalton-le-Dale, and Tunstall Hill, in the Shell Limestone ; and at Tynemouth Cliff, in

the Breccia. Geinitz states that it is found in the lower Zechstein of Ropsen, Corbusen,

and Schmerbach; and in the Zechstein-dolomite of Konitz and Altenstein.

Order Sclerobrachia, Gray, 1848.

Diagnosis.—"The oral arms" (more or less) "supported by a shelly band arising

from the hinder or cardinal edge of the ventral" (dorsal, nobis) " valve."^ (Gray.)

This Order, distinguished from the last by the character above given, comprises

two families, both of which had several representatives during the Permian epoch.

Family Hypothyrid^,^ Morris, 1846.

Terebkatul^, Auct.

Teres, plicate, Von Buch, 1833.

Tebebkatules plissees {partim), Eudes-Beslongchamps, 1837.

Cyclothykidjs (jpartim), Phillips, 1841.

TEBEBRATULiDiE (partim), M'Coy, 1844, King, 1846.

Rhynchonellid^, Gray, 1848.

Diagnosis.—"The oral arms are elongate, fleshy, supported at the base by two

short, hard, diverging, shelly laminae, arising from the hinge-margin of the ventral valve."®

The members of this family have a decided approach in form to the ordinary

Terehratulida, which has induced many authors to consider both as inseparable from

ea^ch other ; but the former differ from the latter in being generally radiately plaited,

without a calcareous loop, and having generally "the beak acute, the perforation

below it." (Phillips.)*

Mr. Gray was the first to distinguish the present group of shells, not only as

regards separating it from its allies as a family, but to the extent of a sub-class,

—

^ Annals and Magazine of Natural History, 2d series, vol. ii, p. 437.

2 Mr. Morris only considered the group bearing this name as a sub-genus. (Vide Quarterly Journal of

the Geological Society, vol. ii, part, i, pp. 387-8.)

^ Annals and Magazine of Nat. Hist., 2d series, vol. ii, p. 438.

* Dr. Carpenter places Hypothyrises in his non-perforated division of the Brachiopods ; but punctures,

though much more minute than those in Terebratulidee, occur in every species that has passed under my

observation. Punctures also occur in Productidce and Spiri/eridce ; in short, I doubt their absence in any

Brachiopod whatever.



ANIxVLALS. Ill

a step which I consider one of the most important that has of late been made in

malacological classification.

I propose placing in this family the genera Isorkynchus, Hypothyris, Camarophoria,

Uncites, and Pentamerus ; but looking at such forms as Hypothyris psittacea,^ Chemnitz,

H. excavata, Phillips, H. concinna, J. Sowerby, H. Wilsoni, J. Sowerby, H. acuminata,

Martin, H. pUcatella, Dalman, and some others, which are for the present included in

the same genus, it would appear to consist of more genera than those above named.

M. Alcide d'Orbigny has indicated or described some, which may be admissible ; but

not being sufficiently acquainted with their characters, I can only make this passing

allusion to them.

The genus Hypothyris was first proposed provisionally by Professor Phillips in 1842,

for shells having the " beak acute, the perforation below it,"^ and which had been

previously distinguished (though not named) from the apically-foraminated Terebratulas

by J. Sowerby, Von Buch, and Eudes-Deslongchamps. The group to which the name

was applied is sufficiently obvious ; it is to be regretted, however, that Professor

Phillips did not point out its type—a circumstance which induced me, when endeavouring

to establish the group as a genus,* to, make free in typifying it with the Atrypa cuhoides'

of J. de C. Sowerby.®

1 M. A. d'Orbigny has made this species typical of his geuus Hemithyris ; but in what respect does it

differ from the true Hypothyrises ?

^ Palaeozoic Fossils, &c., p. 35.

^ I was not aware, until my friend Mr. T. Davidson called my attention to the fact, that M. Eudes-

Deslongchamps had published his remarkably correct (that is, for the period, 1837) 'Tableau Synoptique

d'un Arrangement systematique des Brachiopodes fossiles des Terrains du Calvados ;' otherwise it would

not have been overlooked in my paper on the ' Palliobranchiata.' I perceive some of the divisions of this

Tableau are equivalent with certain of the new genera I have proposed.

* Vide Annals and Magazine of Natural History, vol. xviii, p. 28.

5 I was prevented placing the first species {Terebratula proboscidialis, Phill.) which Professor Phillips

described under the head of the group, as the type of Hypothyris, from being uncertain as to whether or not

it belonged to the genus.

^ I feel it necessary to make a few remarks in this place on the name which is here applied to the present

genus. Fischer de Waldheim in his 'Notice sur les Fossiles du Gouvernement de Moscow et sur les

Coquilles fossiles dites Terebratules,' published in 1809, was the first to separate the plicated or sub-

apically foratninated Terebratulas from those with an apical foramen, under the two divisions Trigor<^lla

and Rhynconella, each apparently respectively corresponding with the groups Pugnacee and ConcinncB of

Von Buch ; but they are so imperfectly characterised (a fault common to that period), and the type of each

is so difficult to identify with any known species, that it must be evident to every one, these divisions,

before they can be adopted, require to be entirely rearranged. Reverting for a moment to the types named

by the celebrated Oryctographer of Moscow, I would ask, is anything satisfactorily known respecting the

Trigonella atoma, and Rhynconella loxia? Has anyone been able to identify these shells? What formation

do they belong to ? and where are their localities ? The foregoing remarks have suggested themselves in con-

sequence of some authors regarding Fischer de Waldheim' s Rhynconella, as rearranged by M. A. d'Orbigny,

to be the same as Hypothyris : this may, or may not be the case :—for my part I am not able to give an

opinion on the matter, being quite unacquainted with what species the learned author of the ' Palaeontologie
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It is quite unnecessary at the present day to enter into any details proving the

distinction between HypotJiyris and Terebratula. In addition to what I have elsewhere

published/ the subject has been ably elucidated by Mr. Morris ;^ and no conchologist,

I believe, has demurred to the separation.

Hypothyris appears to have withstood all the changes which organic nature has

been subject to on our planet ; as species have lived and succeeded each other from

almost the earliest organic period to the present moment. They were most abundant

during the primary and secondary periods ; few are known to have existed during the

tertiary; and only two species appear to be living at the present time. The one generally

known, Hypothyris psitiacea^ has an extensive geographical range in the northern

hemisphere, having been found in the icy seas of the arctic circle, and on the coast of

Northumberland.*

The next genus is now for the first time proposed for a singular group of shells

which have long been without a proper standing place in our conchological systems.

Genus Isorhynchus^ King.

Type TerebratuUtes cequirostris, Schlotheim, as represented by De Vemeuil in the

' Geologic de la Russie d'Europe,' vol. ii, pi. iii, fig. 1

.

Biaynosis.—Sub-globular ; sub-sequivalved ; tumid behind, and compressed in

front ; slightly areated ; generally striated ; and with large punctures. Umbdnes of nearly

equal size ; that of the large valve foraminated at its apex. Large valve with two long

de France' has made typical of the former genus ; but this I can say, the name Rhynconella cannot super-

sede that of Hypothyris for a genus typified by the Atrypa cuboides,—for this reason, that such a genus

(without going back to the year in which it was provisionally proposed by Professor Phillips, which i§ not

allowable in the present case) was defined both by Mr. Morris and myself, and also typified by one of us,

two years previously to M. A. d'Orbigny's resuscitating the Waldheimian name Rhynconella. In making

these observations I wish it to be understood, that I shall most cordially agree with what M. A. d'Orbigny has

done connected with Rhynconella, provided it does not clash with Hypothyris : it is very possible this is the

case, considering that this author has been describing cretaceous HypothyridcB, which have certainly some

appearance of being generically distinct from the normal species of the Palaeozoic rocks ;—but I am not aware

of the distinction having yet been established.

1 Vide Ann. and Mag. of Nat. Hist., vol. xviii, pp. 32-6.

2 Quarterly Journal of the Geological Society, vol. ii, part i, pp. 382-9.

^ The other species, named by Mr. G. B. Sowerby, Terebratula nigricans, and described in his beautiful

' Thesaurus Conchyliorum,' has not yet had its locality determined.

* Vide Ann. and Mag. of Nat. Hist., vol. xviii, p. 238; and Forbes and Hanley's 'British Mollusca,'

vol. ii, p. 348. The specimens which I procured on the coast of Northumberland were an entire shell and a

rostral valve ; the former, which is the original of the figures in the ' British Mollusca' (pi. Ivii, figs. 1, 2, 3),

is now in Mr. J. G. Jefirey's rich collection of British shells, and the latter I presented to the Museum of

the Natural History Society of Northumberland, Durham, and Newcastle-on-Tyne.

5 Etym. iaot, equal; pvyxos, a beak—in allusion to the nearly equal size of the umbones.
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more or less diverging dental plates ; and a median sinus. Small valve with two long

more or less diverging socket-plates.^

Isorhynchus embraces, with perhaps the exception of the so-called Spirifer Tcheffkini

all the species forming the section Equirostres of De Verneuil's Abnormal Spirifers.

Although placed in the present family, I am not decidedly of opinion that the collo-

cation is a correct or natural one : there are obviously many difficulties preventing the

proximate affinities of the genus being satisfactorily determined. Should Spirifer

Tcheffkini really be a congeneric form, no very serious argument could be urged

against Isorhynchus being considered one of the Strophotnenida, and closely allied to

Platystrophia ; but its foramen, dental and socket-plates, and general form are strongly

in favour of its being placed in Hypothyrida ; while, on the other hand, it has apparently

some relationship to certain genera {Betzia and Atrypa) of Spiriferida.

Isorhynchus appears to have been one of the earliest created groups, being found

in, and apparently confined to, the lowest Silurian beds of Russia and Norway : this

circumstance, and its possessing characters which seem to relate it to three widely

distinct families, render the genus of the utmost importance in a philosophical or

morphological point of view.

Possessing no precise information on the genus Uncites proposed by De France,

and having nothing to add to the description I have elsewhere published of Penta-

merus^ I purpose in the next place to proceed with the remaining genus requiring

consideration in connexion with the present family.

Genus Camarophoria^ King, 1844.

Tekebkatula, Auct.

Diagnosis.—Hypothyriform ; coarsely fibrous, and minutely punctured ; with a

small open fissure. Large valve with the dental plates conjoined at their upper margin,

forming an arch-shaped process, which is attached by its crest to the (ventral) medio-

longitudinal plate. Small valve with two long slender processes striking off from the

centre of the crural base—a horizontal plate,—and curving up towards the opposite valve;

also a spatula-shaped process originating a little below the latter, projecting considerably

forward with an upward curve, and supported by the (dorsal) medio-longitudinal plate.

Type, Terebratula Schlotheimi, Von Buch.

^ The above diagnosis has been drawn up both from my own observations on some specimens kindly

presented to me by M. de Verneuil, and the description published by him of the corresponding group,

Equirostres, in Geol. Russ., vol ii, p. 128.

2 Vide Annals and Magazine of Natural History, vol. xviii, pp. 83-7.

3 Etym., Ka/jiapa (an arched) chamber ; foipetv, I carry. I originally spelled the name Camerophoria,

but I feel much pleasure in adopting the correction made in it by M. Herrmannsen, in his ' Indices Generum

Malacozoorum Primordia,' p. 161, 1846.
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In a paper published by myself in 1844, I announced my intention of forming a

new genus, under the name of " Camerophoria, for a shell approximating to Pentamerus

in some points of its internal structure ;"^ but it was not until 1846 that an opportunity

occurred to me of entering into any description of its distinctive characters/ The

details then published have in general been confirmed by observations I have

recently made ; so that little is required at present but to transcribe them with such

alterations as are rendered necessary by the arrangements and modified nomenclature

adopted in this work.

Describing from the type of the genus, and its ally Camarophoria muUiplicata, the

large valve possesses a fissure (PI. VII, fig. 13 a), which is open, and in general only

exposed in young individuals ; in old ones it becomes dilated at its base, and is then

occupied with the point of the umbone of the opposite valve, as in Pentamerus

{galeatui). The dental plates pass from thQ fissure, one on each side of it, to nearly a

third of the length of the shell (PI. VIII, figs. 3, 4 «) : they conjoin at their superior

margin, so as to form an arch-shaped process, the crest of which is attached to a

low vertical plate (evidently the homologue of what has elsewhere been termed

the ventral medio-longitudinal plate), which gradually becomes higher as it passes

from the apex of the fissure to the anterior part of the umbonal cavity (PI. VIII,

figs. 3, 4 3). The arch-shaped process, and its supporting or suspending plate,

correspond in every respect, except in degree, with the apophysary system belonging

to the large valve of Pentamerus.

In the opposite or small valve, the space between the dental sockets is occupied

with a horizontal plate (PI. VIII, figs. 3, 5 c) attached on one side to the hinge, and

free on the other : its centre is occupied with a small protuberance marked with lines

or striae (PI. VIII, figs. 3, 4, h d). This plate is considered to be the equivalent of

the crural base, and the protuberance, the counterpart of the boss or cardinal muscular

fulcrum of other genera.

From the margin of the crural base arise two slender processes, one on each side of,

and immediately adjoining, its centre (PI. VIII, figs. 3, 4y) : they curve upwards to

nearly the anterior end of the arch, just within touching it. These processes, which

I am disposed to regard as the homologues of the two curving plates (crura of the loop)

that strike ofi" from the hinge of the small valve in Hypothyris [psittacea), appear to

have been hollow, and to have passed through the crural base ; for occasionally casts

of their lower portion are seen, like two threads, starting from the centre of the space

occupied by the crural base, when the substance of the latter has been removed through

fossilization. Immediately below the structures just noticed, a large spatula-shaped

process is seen to originate and project with a slight upward curve nearly to the centre

of the shell (PI. VIII, figs. 3, 4, 5 e) : it becomes considerably dilated towards the free

' Annals and Magazine of Natural History, vol. xiv, p. 313.

2 Idem, vol. xviii, pp. 89-91.
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extremity ; is concave on its upper surface ; and has a ridge passing along its median

line. The ridge forms the upper portion of a high vertical plate, which supports the

spatula-shaped process, and extends from the under side of the crural base to within a

short distance of the centre of the shell (PI. VIII, figs. 3, 4, 5/), and which is evidently

the counterpart of the dorsal medio-longitudinal plate already noticed. (Vide

ante, p. 70.)

In order to ascertain the use of certain processes in Camarophoria, it will be

necessary to turn our attention for a short while to some other shells of the same

class.

By examining casts of most species possessing dental plates separated from each

other, it will be seen that the intervening space between these plates, from the scars

thereon, has afforded attachment for certain muscles. Extending our researches to

those shells in which the dental plates approximate more and more until they become

united, as in certain Strophomenida^ it will be quite evident that the attachment of the

muscles has been gradually removed from the surface intervening the dental plates, to

that of the plates themselves when they became united. The scars visible on the

saucer-shaped process of Leptana analago lead to the same conclusion. Now as there

are no muscular impressions on the surface of the large valve of Camarojthoria, and it

being certain that its arch-shaped process has resulted from the union at their upper

margin of the dental plates, it clearly follows that this arch shaped process has served

as a muscular fulcrum.

Turning our attention to casts of Hypothyris acuminata, or any of its immediate allies,

there will be seen on the posterior half of the small valve, on each side of its median

line, certain elongated impressions, which are obviously due to muscular attachment

:

this shell, it must be borne in mind, has no spatula-shaped process,—only the homologues

of the two crura of the loop characteristic oi Hypothyris {psittacea). Possessed of these

facts, our attention is naturally drawn to the small valve of Camaropkoria : but here

we search in vain for any scars corresponding either in form or position with those of

Hypotliyris acuminata : they could not occur on the parts where they are situated on the

shell last noticed, in consequence of the spatula-shaped process overspreading them : this

circiunstance, and the fact that they are not visible on any part not overspread By the

spatula-shaped process, or unoccupied by other structures, show that the muscles were

nowhere attached to the surface of the small valve : hence it may be safely inferred

that the spatula-shaped process of Camaropkoria has been a muscular fulcrum—

a

conclusion powerfully supported by the elevated apophysis in the small valve of

Leptana analago (vide PI. XX, fig. 7 c, d) having been for a certainty a correspondingly

subservient structure.

The vascular system of Camaropkoria appears to be nearly similar to that of

1 Vide Geology of Russia, vol. ii, pi. xi, fig. 2 a, and pi. xii, fig. 3 g.
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Hppothyris, at least, taking as an example H. acuminata, in which the vessels, as

exhibited on casts, have been distributed over the mantle pretty much the same as in

Camarophoria muUipUcata (vide PI. VIII, figs. 6, 7). The veins («') and the arteries [J),

which the former are occasionally seen to inclose on sharp casts, have been similarly

disposed on both lobes of the mantle. In each valve there are two main trunks, which

first make their appearance at the anterior end, and on each side of the medio-

longitudinal plates (/) ; but evidently, from their impressions occasionally being seen

running down each side of the plates, originating within or near the arch-shaped

process of the one valve, and the spatula-shaped process of the other : they run forward

for a short distance, then sweep round towards the cardinal region, and finally run

forward again to nearly their origin, forming in this way two small, nearly complete

circles, each of which is limited to the lateral half of the central region of the valves.

In their circuit, the main trunks give off at regular distances on their outside several

branches, each one of those in front and on the sides becoming thrice divided in its

progress to the margin of the valves : near the margin of the mantle, these branches,

it is probable, were more minutely subdivided^

I have never seen any of the vessels enlarged so as to induce the belief that they

were ever charged with the genital organs, as is the case in certain Terehratulidce ; but

from certain impressions which are occasionally observed within the vascular circles

above described, and immediately adjoining the medio-longitudinal plates, I am

led to believe that the latter were the seats of reproduction. Each of the. main

trunks of Hypothyris acuminata forms an ellipse, in the inside of which, but outside

of the muscular scars, there are often seen similar genital-like impressions ; and I

consider the large lateral circles, circumscribed by a main trunk in the valves of

LeptcBna analoga (vide PI. XX, figs. 6, 7), to be the localities of the reproductive

organs.

In Camarophoria, when the shell has attained a proper size, its margins,

instead of meeting each other, are acutely efiected, or, in other terms, they strike

off horizontally, and continue to grow in this direction, so that the shell becomes

furnished with two wide marginal expansions running out in a horizontal direction,

and parallel to each other (vide PI. VII, figs. 20, 21 ; PI. VIII, fig. 8). In the

specimen, represented in fig. 8, PI. VIII, the marginal expansions exhibit some

vascular impressions ; but they do not display any appearance of the vessels being

minutely divided. The lamellae of certain Bivalves (e. g. Venus lamellata, Lam., also

certain Oysters) and Palliobranchs (e. g. Discina ostreoides, Cleothyris {Atrypa) plano-

sulcata, J. de C. Sow., &c.) appear to be the same as the marginal expansions ; but there

is this difference,—the latter are only developed once, and when the shell attains a

certain size, whereas in the former they are repeatedly developed during all stages of

the shell's groAvth. It would therefore appear that nothing of the precise kind occurs

in other shells, unless it be, as I strongly suspect is the case, the geniculated portions
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of Lepteenttf which may be regarded as only diflfering from the marginal expansions of

Camarophoria in their direction, being turned upwards, considering the perforate

valve to be the inferior one. Perhaps, as is the case with the geniculated portions

of Leptana, the marginal expansions constitute one of the generic characters of

Camarophoria : this is a point to which 1 may be allowed to draw the attention of

those who have an opportunity of fully studying the characters of the Carboniferous

HypotTiyridcB.

The histology of Camarophoria agrees with that of Hypothyris. The valves

consist of closely-packed, capillary fibres, which pass through them at a very slight

angle, following, at the same time, a radiate arrangement as they succeed each

other from the umbones to the margins. The punctures are extremely minute,

and appear to intersect the fibrous tissue nearly at a right angle to the surface of the

valves.

Camarophoria, in the apophysis of its large valve, undoubtedly possesses a striking

resemblance to Pentamerus ; and as it appears to have succeeded the latter genus in

time, I am disposed to regard both as being proximately related to each other. All

that prevents my arriving at a positive conclusion on this point, is the dissimilarity

existing between the apophysary system of their small valve ; which, in Pentamerm

consists of the two socket plates largely developed, and passing to a considerable distance

into the cavity of the shell ; whereas in Camarophoria it appears to consist of the medio-

longitudinal plate equally as much developed, and expanded bilaterally at its free or

upper margin. Perhaps a knowledge of the internal structure of some of the Penta-

meri described and figured by M. J. Barrande, in his paper ' Ueber die Brachiopoden

des silurischen Schichten vonBohmen,' 1847, may destroy the dissimilarity just noticed

by displaying the two plates of Pentamerm becoming gradually modified into the

spatula-shaped process of Camarophoria}

Although related to Pentamerm, Camarophoria is also closely allied to Hypothyris,—
especially in form ; the only difference is in their internal structures,

—

Hypothyris having

the dental plates completely separated and divaricating, as in Orthis, which is well

displayed in several casts before me of Hypothyris pleurodon, and some other species.

The same amount of dissimilitude prevails between the apophysary system belonging

to the small valve of both genera : in Hypothyris it simply consists of the homologues

of the crura of the loop starting from within the socket plates, which are rarely

developed to any extent, offering in this respect a striking contrast with the large size

of the corresponding structures of Pentamerm.

Concluding from what is at present known, Camarophoria does not appear to have

been numerous in species, nor to have had much chronological range. About half a

^ Some of the so-called Spirifers figured by Kutorga in plate v of bis paper entitled 'Beitrag zur

Palaeontologie Russlands,' may throw some light on the affinity existing between Camarophoria and Pen-

tamerus.
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dozen species belong to the carboniferous system -^ while the three hereafter described,

and perhaps one or two more, were characteristic of the Permian period.^

Camarophorta ScHLOTHEiMi, Fon Buch, 1834. Plate VII, figs. 10 to 21 ;

Plate VIII, fig. 8.

Bine Vaeietat dee. Teeebbatulites lacunosus, ScTil. Taschenbuch, pp. 56-7, 1813-

Teeebbatulites lacunosus, Schl. Miinch. Akad., vol, vi, p. 28, pi. viii, figs. 15-20, 1816.

— — Var., „ Petrefactenkunde, p. 267, 1820.

— — „ Boue, Edin. Phil. Journ., vol. xii, p. 144, 1825.

(?) "Plaiteb" Terebratula, J. de C. Sow. Sedgwick, Trans. Geol. See. Loud., 2d series,

vol. iii, p. 119, 1829.

Terebratula lacunosa, Schl. Brongniart, Tab. de Terr., p. 423, 1829.

— — „ De la Becbe, Geol. Man., p. 384, 1831 ; Germ. Transl.,

p. 459, 1832; and 3d Eng. Edit., p. 573, 1833.

_ — „ Phillips, Encyc. Met., vol. iv, p. 615, 1834.

— Schlotheimi,^ Von Buck. Ueber Terebrateln, p. 39, pi. ii, fig. 32, 1834.

— — „ Quenstedt, Wiegmann's Archiv, vol. ii,

p. 79, 1835.

— — „ Le Cocq. Transl. of Von Buch, Mem. de la

Soc. Geol. de France, T. iii, pp. 1838-9,

pi. xiv, fig. 7, 1838.

— — „ Geinitz, Neues Jahrbuch, p. 640, 1841.

— — „ Morris, Catalogue, p. 134, 1843.

— — „ Geinitz, Gsea von Sachsen, p. 96, 1843.

— — „ De Verneuil, Bull. Soc. G6ol. de France,

2""* serie, vol. i, p. 27, 1844.

— „ Geol. Russ., vol. i, p. 222 ; vol. ii, pp. 101-3,

pi. viii, fig. 4 a, b, c, d, e, 1845.

— — „ Geinitz, Grundriss, p. 498, pi. xxi, figs. 4, 5,

1846.

Camaeophoria — „ King, Ann. and Mag. Nat. Hist., vol. xviii,

p. 28, 1846.

1 Some of the Carboniferous species are noticed hereafter under the head of Camarophoria Schlotheimi.

The shell identified by Dr. de Koninck with Professor Phillips's Terebratula rhomboidea appears to he a

Cametrophoria : I have seen in Mr. T. Davidson's collection, specimens which closely resemble C. Schlotheimi.

Perhaps Kutorga's Spirifer triplicatus is of the same genus ; and from what M. de Verneuil states (Geol.

Buss., vol. ii, p. 396), the Pentamerus plicatus and P. sella of this author are evidently Camarophorias.

2 I regret being unacquainted with De Vemeuil's Terebratula Geinitziana : perhaps this allusion will be

the means of calling attention to its generic position.

^ Schlotheim, having included under the name Terebratulites lacunosus, three different species belonging

to three different formations, the Silurian, Permian, and Jurassic, M. von Buch was induced to name those

respectively belonging to the first two formations, Terebratula borealis, and T. Schlotheimi, leaving the

Schlotheimian name for the Jurassic species.
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Terebratula Schlotheimi, Von Buck. Tennant, Strat. List, p. 88, 1847.

Camarophokia — „ King, Catalogue, p. 7, 1848.

Terebratula — „ Howse, Trans., T.N. F.C., vol.
i, p. 252, 1848.

— — „ Geinitz, Versteinerungen, p. 12, pi. iv, figs.

43-50, 1848.

Diagnosis.—The typical Camarophoria. Generally as wide as long ; rarely exceeding

five eighths of an inch in length or width ; smooth ; plain, and somewhat tumid in its

posterior half
;
plicated or ribbed, and deeply sinuated in its anterior half ; with from

one to six generally dichotomous ribs in the sinus, or on its corresponding elevation, and

the same varying number on the sides ; of a sub-pentagonal form ; pointed behind

;

and rounded in front. Large valve rather rounded in the umbonal region ; depressed

at the sides ; and with the front or sinus portion considerably produced arcuately

beyond, and falling below, the latter (considering this valve as the upper one) ; fissure

small. Small valve with the median elevation high in front, and the sides rapidly

sloping. Marginal expansions extending to about half the length of the shell.

Camarophoria Schlotheimi is a variable species,—not so much in its form as in the

number of its ribs. Occasionally it is very much tapered behind', and longer than wide
;

whereas the general tendency is to the contrary. As regards variation in the number

of its ribs, there are five or six well-marked forms depending on their number

in the sinus : the ribs on the sides are also subject to the same variation : occasionally

specimens occur without any ribs either in the sinus or on the sides, as exhibited

in fig. 10, PI. VII. I suspect that Dr. Geinitz has identified a shell belonging to the

latter variety with the Camarophoria superstes of De Verneuil. I am also led to

suspect that the shell which is identified in the ' Versteinerungen' with the Terebratula

Geinitziana of the same author is a numerously plicated form of the present species.

The principal varieties have been very truthfully represented by Mr, G. B. Sowerby, jun.,

in PI. VII. With the exception of some slightly prominent lines of growth and a few obso-

lete longitudinal strise, the surface of this species is remarkably smooth. The marginal

expansions are slightly ribbed, the ribs being a continuation of those on the valves.

Catnarophoria Schlotheimi closely resembles the C. crumena^ of Martin, which

1 When examining, in the Autumn of 1848, Mr. J. de C. Sowerby's valuable collection of fossil shells

figured in tbe ' Mineral Conchology,' I was highly gratified with discovering that the shell represented in

plate Ixxxiii, fig. 3, and identified with the Conchyliolithus Anomites {Crumena) of Martin, belonged to the

genus Camaraphoria. The specimen which originally belonged to Mr. Martin, resembles the one figured

in the ' Petrefacta Derbiensia' (pi. xxxvi, fig. 4) so closely as to allow of little doubt existing of its being the

original of the figure just cited. The others pecimens represented in the ' Mineral Conchology,' pi. Ixxxiii,

figs. 2, 2*, belong to a very difi'erent species, and evidently to the genus Hypothyris. The Gilbertsonian

collection in the British Museum contains a card labelled Terebratula plicatella, Dalman, and mounting

nine specimens with from three to five ribs in the sinus : no locality is given : they are undoubtedly

Camarophorias : my notes state that they are identical with C. Schlotheimi; but I now suspect them to be

the same species as the one noticed in the text, found in Weardale, Durham. I have also a memorandum

stating that C. crumena occurs in the same collection.
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appears only to differ from the former in being narrower and more acuminated behind.

Occasionally, however, a variety of the present species occurs, which can scarcely be

distinguished from C. crumena: in short, both species apparently merge into each other

so completely, that many would be inclined to consider them as specifically inseparable.

The Lamarckian might very reasonably instance them as proving proximate species to

be modifications of each other; while, at the same time, his opponent might with

equal reason contend for their being the result of a single specific creation. There is

another species, undescribed, occurring in the Carboniferous Limestone of Weardale,

Durham, and having a still closer resemblance to C. ScJdotheimi in form ; but its spatula-

shaped process is decidedly more curved,—so much so, that its termination is not far

removed from the anterior end of the arch of the large valve.

This species is a very common fossil at Tunstall Hill and Humbleton Quarry, and a

less common one at Ryhope Field-House Farm, in the Shell-limestone. I procured a few

specimens in the Breccia at Tynemouth Castle Cliff. Schlotheim first noticed it as

occurring in the bituminous Marl-slate (Kupferschiefer) of Schmerbach. Geinitz and

others record its occurrence in the Zechstein of Corbusen, Schwaara, Ropsen, Milbitz,

Ilmenau, Sangerhausen, -Schmalkalden, Schmerbach, and Kamsdorf M. de Vemeuil

notices it as occurring in the Carboniferous Limestone of Mount Cheractau near

Sterlitamak, at Sarana on the Ufa, and at Cosatchi Datche, in Russia.^

Camarophoria globulina, Phillips. Plate VII, figs. 22, 23, 24, 25.

Terebratula globulina, Phillips. Encyc. Met. Geology, vol. iv, pi. iii, fig. 3, 1834.

Camarophoria — „ King, Annals of Nat. Hist., vol. xvii^, p. 28, 1846.

— —
,, King, Catalogue, p. 7, 1848.

Terebratula corymbosa, Howse. Trans. T. N. F. C, vol. i, p. 253, 1848.

Diagnosis.—Sub-globular ; rarely exceeding a quarter of an inch in diameter ;

smooth ; slightly sinuated in front. Sides (looking down on the perforate valve) higher

than the front, which falls considerably below the latter : sides and front more or less

ribbed. Bihs sharp and simple. TJmhones slightly projecting and incurving. Both

valves convex.

This small species, first named and figured, though not described, by Professor

Phillips, is with difficulty distinguished from young specimens of Camarophoria

ScMotheimi : it may be known, however, by having both valves of nearly the same

convexity ; but the difference may be also recognised by comparing it with full-grown

specimens of the latter, which it will be seen could not have had the ribs so prominent

when young as they are in correspondingly sized specimens of C. globulina.

^ Perhaps the shell discovered by M. de Vemeuil in the Russian carboniferous limestone, and identified

with the Camarophoria ScMotheimi, may be the same as the species occurring in the carboniferous limestone

of Weardale ; and the C. superstes, the C. crumena,—both having a similar marginal outline.
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The Spirifer nucleolus of Kutorga,^ found in the Mountain Limestone of Sterhtamak,

has a close resemblance to this species.

Camarophoria globulina occurs in the shell Limestone of Humbleton Quarry,

Tunstall Hill, Dalton-le-Dale, and Ryhope Field-House Farm ; but not so plentifully as

the last species : it is also found in the Breccia of Tynemouth.

Camarophoria multiplicata, King. Plate VII, figs. 26 to 32 ; Plate VIII,

figs. 1 to 7.

Terebratulita lacunosa, Schl. Von Buch, Ueber Terebrateln, p. 39, 1834.

— — „ Le Cocq., Transl. of Von Buch, Mem. Geol. Soc. de

France, p. 152, pi. xiii, fig. 17, 1838.

— — Zeiten. Morris, Catalogue, p. 134, 1843.

— — Schl. Geinitz, Gaea von Sachsen, p. 96, 1843.

Camarophoria multiplicata. King. Annals and Mag. of Nat. Hist., vol. xviii, p. 28,

1846.

— — „ Catalogue, p. 7, 1848.

Terebratdla Humbletonensis, Eowse. Trans. T. N. F. C, vol. i, pp. 252-3, 1848.

Diagnosis.—" Subtriangular, somewhat pointed behind, rounded in front, and a

little wider than long. Dorsal valve with a round incurved beak, slightly inclined

lateral surfaces, and a broad deep flattened mesial furrow. Ventral valve with strongly

inclined lateral surfaces, and a wide prominent flattened mesial ridge. Both valves

with numerous small obtuse folds, from five to eight in the furrow, and seven or more

on the lateral surfaces."^

Camarophoria multiplicata is a larger species than C. Schlotheimi, attaining sometimes

thrice the size of the latter : it is in general more finely and numerously ribbed : in

other respects both species have a striking resemblance to each other ; so that many

might easily fall into the error of considering one to be an adult form of the other.

Comparing, however, full grown specimens of C. /Schlotlieimi with those ofcorresponding

size (young) of C. multiplicata, the difference between them will be readily recognised

;

inasmuch as the latter has a decidedly more compressed form, and its median

sinus is only shghtly produced (vide PI. VII, fig. 32). Although stated in the

diagnosis to be subtriangular, as represented in PI. VII, fig. 28, many specimens are

found with a subpentagonal outline (vide PI. VII, fig. 26), and therefore so far

simulating C. Schlotheimi. Some specimens have the anterior prolongation of the

perforate valve falling so rapidly below the sides, or, in other words, projecting so

little in advance of them as to make the shell appear much wider than long. (Compare

specimens represented in PI, VIII, figs, I, 2,)

^ Verhandlungen der Kaiserlich-Russiscben Mineralogischen Gesellschaft zu St. Petersburg. (Jahr

1842, Feb. 5, fig. 7.)

2 King, Catalogue, p. 7.
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CamaropJioria multiplicata is a very local species, occurring chiefly at Humbleton

Quarry, in the Shell-limestone, where it is not very common. I have found a few

specimens in the same formation at Dalton-le-Dale. It does not appear to have been

discovered anywhere in the Permian rocks of Germany (unless at Ilmenau, vide Gsea

von Sachsen, p. 96) or Russia.

Family Spiriferid^, King, 1846,

Delthykid^ {partim), Phillips, 1841.

Diagnosis.—" The oral arms very largely developed, and supported the whole of

their length by a thin, shelly (?), or cartilaginous (?), spirally twisted plate." (Gray.)^

Mr. J. Sowerby, in 1815, was the first to separate the shells belonging to this family

from the Terebratulce under the name of Spirifer. The institution of Trigonotreta by

Koenig was the next step. Fischer de Waldheim shortly afterwards proposed the genus

Choristites. Dalman, in 1827, followed in the same track by forming Cgrtia, Atrypa,

and BeWiyris. Professor Phillips, in 1841, provisionally proposed the genus Cleiothyris.

M'Coy, in 1844, instituted the genera Athyris, Brachythyris, Martinia, Beticularia, and

ActinoconcJius. And more recently M. A. d'Orbigny has indicated Spiriferina, Spirigerina,

and Spirigera. It will shortly be seen that most of these genera are synonymous.

The double spiral apophysary system, found in all the genera of this family,

constitutes its principal distinctive character. This view was first published, I believe,

by myself in 1846, when stating that " the spiral form of the labial processes, their

immobility, and their spirally folded supports, are characters which eminently

distinguish Spiriferidcs from every other palliobranchiate family."^

Previously to the publication of the researches of Professor M^Coy,^ extremely

vague ideas were entertained as to the use of the spiral appendages ; but, in accordance

with the views of this author, all palaeontologists are now of opinion that they formed

the supports of the labial appendages of the Mollusk. Mr. T. Davidson has also

contributed to throw some important light on these structures, as existing in the

Jurassic Spiriferida ;* and from his late communications to me, I have been put in

possession of the important fact, that the two crura of the spirals in the fossils last

noticed are connected with each other in the centre of the shell.* It will readily occur

to the reader that the homologues of these crura (i. e. the crura of the loop) in

TerebratulidcB are projecting and free (vide PI. XX, figs. 11 and \2 E). Had the spirals

themselves been thus conjoined, as is the case with the loop in Terebratula and

' Annals and Mag. of Nat. Hist., 2d series, vol. ii, p. 437.

2 Idem, vol. xviii, p. 32.

^ Vide Synopsis of the Carboniferous Fossils of Ireland, pp. 127-8.

* Vide London Geological Journal, vol. i, pp. 110-11, pi. xviii, figs. 1, 2, 3.

^ Figures illustrating this character will be published by Mr. T. Davidson, in his Monograph of Oolitic

and Liassic Brachiopoda, which he is preparing for the Palseontographical Society.



ANIMALS. 123

Strigoceplialus, the validity of Mr. Gray's fundamental classification, which I have

adopted, would have been materially prejudiced. Whether the junction of the spirals,

by means of their crura, is a character general to the present family, or peculiar to one

or more of its subdivisions, I am not prepared to say ; I entertain an idea, however,

that it will be found to prevail to a much larger extent than we are at present

aware of.^

Another important character of the spirals elucidated through the researches of

Mr. Davidson, is the spine-like processes with which they are armed in certain

Jurassic species.2 Something similar has evidently characterised the spirals of

Cleiothyris pedinifera ; as all the examples I have seen of these appendages, in this

species, are pectinated throughout their entire length, as exhibited in fig. 10, PI. X.

Mr. Davidson states, that Professor Owen " thinks they are calcareous excrescences

destined, perhaps, to support the cilia."^ This is extremely probable, considering how

very elongated the cilia (^ cirri, Forbes) are in Terebratida caput-serpeniis ;^ but

without entertaining an opinion adverse to the view just noticed, I cannot but make the

suggestion, from the rigid and enduring nature of the brachial cirri in certain Terehra-

tula, that the spine-like processes on the spirals may be the cirri themselves fossilized.

As regard the dental and other internal plates of SpiriferidcB, there evidently

prevail some important modifications. Professor M'Coy,^ Mr. Davidson's,® and my own

observations have made known, that between the dental plates of certain Spiriferidse

there is an additional plate,^ which I feel confident is absent or considerably modified

in several others, as Trigonotreta alata and T. undulata. I have elsewhere termed this

structure the ventral median plate, and considered it to be a muscular fulcrum (vide ante,

pp. 68, 70). The dental plates appear never to be absent, though they exist under

various degrees of development in different species : in Trigonotreta Mosquensis they are

large and very much elongated, almost reaching to the front of the shell ; but in

T. alata they are little more than rudimentary ; whereas in T. cgrtana and T. rostrata,

Zeiten, they are intermediate in size : they are generally attached to the inside of the

valve ; but in Spirifer heteroclytus they are cemented to the lower part of the sides of

the median plate, forming an acute arch-shaped process similar to that of Camarophoria

1 Mr. J. de C. Sowerby's figure of the spirals of Cleiothyris pectinifera (Min, Conch., pi. 616) represents

the crural processes closely approximated : perhaps they are conjoined ? I regret that none of my specimens

throw any light on this important question.

2 Vide London Geological Journal, vol. i, p. 111.

^ Loc. cit.

* Vide Forbes and Hanley's British Mollusca, vol. ii, p. 355, pi. U, fig. 1.

^ Vide Synopsis of the Characters of the Carboniferous Fossils of Ireland, p. 127, fig- 14 c, 1844.

6 Vide London Geological Journal, pi. xviii figs. 2, 4.

7 Vide Ann. and Mag. of Nat. Hist., vol. xviii, p. 86, 1846. "In Spirifer cristatus, S. Walcotti,

S. rostratus, Zeiten, Martinia imbricata, &c., this plate, -which is large, is situated between, and independent

of, the condyle plates." (Loc. cit.)
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and Pentamerus, and certain Orthises.^ The socket-plates appear to be in general

only slightly developed.

The fissure in Spiriferida possesses a variable character, being closed by the

deltidium in the t5rpical genus ; also in certain species of Trigonotreta [T. rostrata and

T. speciosa) ; but it is well known to be open in others. It appears to be closed, when

the shell is young, in Trigonotreta cyrtana, and afterwards to become open :^ on the

contrary, in Trigonotreta undulata it is open when youngs and closed when old.

Spiriferida are not generally foraminated : two or three genera are character-

istically so, and another only thus partially. In Spirifer the foramen passes through

the deltidium -.^ in Betzia it is complete, and situated at or near the point of the umbone,

as in Terehratula : while in Atrypa {Reticularis) the same part is similarly foraminated

;

but only in certain varieties.

The present family differs remarkably from its equivalent and associated groups in

rarely exhibiting traces of the vascular system ; as the only specimen I have seen

displaying them is the one represented in fig. 6 c, PI. IX.

The histology of Spiriferidce offers certain modified characters, which, however,

are not of such a nature as is generally supposed. Dr. Carpenter has noticed

" perforations very well marked in Spirifer Walcotti of the Lias, while they are absent

in Spirifer cuspidatus, and another mountain-limestone species, and in a species from

the Devonian formation of Hudson's Bay."* These perforations or punctures have

been long known to me, as occurring in certain Permian species ; and they have been

recently noticed by Dr. de Koninck, who says, " in the genus Spirifer several species

are known to have the shell perforated, as in certain Terebratula : these species

constitute the genus Spiriferina of M. d'Orbigny : the Spirifer cristatus, Schl., is in

this case : this species I have found among the fossils of M. Roberts ;* and as none of

the perforated Spirifers have yet been found in the carboniferous rocks, we are

warranted in concluding that the Palaeozoic fossil beds of Spitzbergen belong to the

Permian epoch.^

But unfortunately for Dr. Carpenter's observation, and Dr. de Koninck's^ con-

1 Vide Ann. and Mag. of Nat. Hist., vol. xviii, p. ^Q, 1846,

2 This character of the fissure is supported by some unpublished figures of Trigonotreta cyrtcena executed

in lithograph by Mr. T. Davidson.

^ In Spirifer heteroclytus the deltidium is convex or ridge-like on its inferior half, and concave or

furrowed on its upper half : the foramen is situated at the base of the furrow, and passes behind the ridge.

* Report of the Fourteenth Meeting of the British Association, p. 18, 1845. Dr. Carpenter states that

Mr. Morris had noticed the like difference in other Spiriferidce.

^ M. Roberts's fossils were collected at Spitzbergen, among which, according to Dr. de Koninck, are

Trigonotreta undulata and Strophalosia Cancrini.

^ Vide Bulletin de la Soc. G6ol. de France, 2""^ serie, t. vi. Seance June 2, 1849.

7 In some specimens of a carboniferous Trigonotreta coUected in Belgium, and given me by Mr. T.

Davidson, the punctures are as visible as in T. cristata. I believe the specimens referred to have been

identified by Dr. de Koninck with the last species ; but they are certainly distinct.
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elusion, I have seen punctures in species of every genus of Spiriferida, so that I am led

to conclude a punctated structure characterised the entire family,^ The only difference

prevailing as regards the punctures, is in their size : in Trigonotreta Walcotti they are

large ; in T. undulata they are extremely small ; and in Spirifer heterodytus they are

intermediate in size.

The proximate affinities of Spiriferida have not as yet been satisfactorily determined ;

their spiral labial appendages associate them with Hypothyridce ; but to which genus

of this family they are immediately related, is far from being sufficiently clear.

Isorhynchus, concluding from the form of some of its species, offers the nearest

approach to certain Silurian Trigonotretas, notably the T. Marklini [Spirifer, id.) of

De Verneuil.

Spiriferida were very abundant during the primary period ; but at its close,

particularly in the Permian division, they appear to have decreased considerably as

regards numerical amount of species, though not in the same respect in genera

;

since four or more groups of this kind, viz., Trigonotreta, Cleiothyris, Martinia, and

probably Spirifer^ were then in existence. During the secondary period only two

genera, represented by the Trias Trigonotreta fragilis, including the Jurassic species,

and a Martinia (vide postea) are known to have been living.

Our next step will be to notice the various genera included in the present family

as given in the Synoptical Table.

Genus .Spirifer, J. Sowerby, 1815 (= Cyrtia, Dalman, 1827).

This genus is typified by the Anomites cuspidatus of Martin—a remarkably inequi-

valved shell ; with an elevated area ; an upright pedicleiferous umbone ; and having,

according to M. Deshayes, the fissure closed in all its extent with a deltidium furnished

towards its apex with an oval-shaped foramen.^

^ The punctures are best seen by candle-light, with a Stanhope lens. In looking for punctures,

Trigonotreta Walcotti should be examined first : in the split laminae of this species the punctures are seen

intersecting the capillary fibres, both of which are large compared with what they are in those species in

which they are generally considered to be absent.

2 From the description which Count Keyserling gives of his Spirifer SchrenJci (vide Raise in das Petchora-

Land, p. 234) found in the Permian limestone of Petchora, I am disposed to conclude that it is a true

Spirifer.

3 " Posee sur sa valve superieure cette coquUle a la forme d'une pyramide triangulaire dont la plus

grande surface, la seule qui soit plane, est formee par le crochet tout-a-fait droit de la grande valve ; cette

surface est traversee dans toute sa hauteur par una goutti^re triangulaire ; si la mati^re dure de la couche

qui la remplit ordinairement a ete enlevee, on trouve cette goutti^re ferm^e dans presque toute son etendue,

at offrant, vers le sommet, un trou ovalaire, de sorta que cette coquQle, malgre I'etrangete de sa forme, a en

effet las caract^res des T^rebratules." (Animaux sans Vertebras, 2"* Ed., vol. vii, p. 368, 1836.)
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Now as the typical species {Anomites exporredus, Wahlenb.) of Dalman's Cyrtia agrees

with the type of Sowerby's Spirifer in form, and in being possessed of a foraminated

deltidium (vide ante, p. 124)/ I am led to assume that both these genera are one and

the same ; and as the latter name has the priority, I have been led to adopt it in

preference to the one proposed by Dalman. This enables me to retain for another

group of Spiriferida a name which many conchologists have considered as a cancelled

synonym.

Genus Trigonotreta, Koenig.^

Spiuifer, Anct.

Choristites, Fischer de Waldheim, 1825.

Delthyris, Balman, 1827.

Brachythyris, M'Coy, 1844.

Spikiferina, a. d'Orbigny, 1848.

Diagnosis.—" Testa insequivalvis, plana aut lobata ; valvarum altera superne pro-

ducta in rostrum externe convexum, interne planum, perforatum, subtriangulare
;

cardo infra foramen, plerumque linearis, strictus." (Kcenig.)^

This genus differs from Spirifer in having generally incurved urabones, and a non-

foraminated deltidium.

The present section of Spiriferida has been divided by various parties into two or

more genera, as Choristites, Brachythyris (which are the exact equivalents of Triyonotreta),

Delthyris, and Spiriferina (apparently the counterparts of each other). I have for some

time past entertained the idea that the two groups thus indicated had each a generic

value,—that the Spiriferida, with large punctures, such as Triyonotreta Walcotti, are

generically distinct from those which have hitherto been considered as non-punctated :*

but having arrived at the conclusion that all Spiriferida have a punctured structure,

I have been compelled to abandon this idea : further, the presumed generic distinction

appeared to be supported by the median plate, situated between the dental plates, being

associated with the punctured structure, as in T. Walcotti and T. cristata ; but the

distinction, as founded on this association, is evidently fallacious, since a median plate

^ Dr. Carpenter states that ^Spiri/er cmpidatus is a non-punctated shell, which I suspect is an oversight.

The punctures are very distinct in Spirifer heteroelytus. I have not had an opportunity of examining a

specimen of Spirifer exporredus.

2 I do not know the date of Trigonotreta : it is assumed to have been published prior to 1 825, the year

in which Fischer de Waldheim described his genus Choristites; since it was published in the first .part

(Centuria Prima) of the ' Icones,' which it is reasonable to suppose appeared before the second, which, ac-

cording to De Koninck (who notices this part in consequence of its containing a description of Produetua

Hoppi), was pubhshed in 1825. (Vide Mon. du Genr. Productus, pp. 80, 267.)

^ Icones Fossilium Sectiles, p. 3

* I entertained this view when my Synoptical Table went to press—this will explain the recognition

therein of Delthyris.



ANIMALS. 127

is present in Trigonotreta cyrtana,^ and T. attenuata^ which, from their punctures being

so small as to be with difficulty distinguished, would doubtlessly be placed among the

non-punctated Spiriferida

.

After a careful consideration of the present subject, I am led to believe that it will

be the most advantageous plan to group all those Spiriferida in Trigonotreta ha^^ng

an area, regardless of its width ; the valves ribbed or striated ; and the large valve

furnished with dental plates, and occasionally a median plate, irrespective of their size.

Choristites Mosquensis, Waldh., and Spirifer undulatus, J. de C. Sow., according to

this view, are generically inseparable ; as the long dental plates of the first are merely

enlargements of their rudimentary homologues in the last : Spirifer princeps, M'Coy,

and Brachytltyris planicostata, M'Coy, are also referable to one and the same genus ;

the one having simply a greater lateral development than the other : while Spirifer

Walcotti, and Delthyris cyrtana,^ are equally unseverable ; because the large median

plate of the former is more developed than its homologue of the latter.

The foregoing remarks will explain my reasons for declining to adopt, at least for

the present, M. d'Orbigny's Spiriferina. I cannot but express my doubt of their being

any structural difference between it and Trigonotreta : they appear to be separated

merely by differences in the development of their respective structures, which it is

evident have little or no value in a generic point of view.

Trigonotreta cristata, SchlotTieim. Plate VIII, figs. 9, 10, 11, 12, 13, 14.

(?) OsTKACiTES CRISTA PTJLLi, Schl. Leonhard's Taschenbuch, vol, vii, p. 76, 1813.

Teeebeatdlites cristatus, ScTil. Akad. Miinch., vol. vi, p. 28, pi. i, figs. 3 a, h, c, 1816.

— — „ Petrefactenkunde, p. 265, 1820,

— —
,, Boue, Edin. Phil. Journ., vol. xii, p. 144, 1825.

(?) — PECTEN ,, Boue, Loc. cit.

Tekebeatula cristata „ De la Beche, Geol. Man., 1st ed., p. 384^ 1831 ;

Germ. Transl. p. 459, 1832 ; and 3d Eng. ed,,

p. 573, 1833.

Spieifer octoplicattjs, J. de C. Sow. Von Buch, Ueber Delthyris, p. 39, 1834.

Tekebeatdla ceistata, Schl. Phillips, Encyc, Met., vol, iv, p, 617, 1834,

Spieipee cristatus „ Quenstedt, Wiegmann's Arehiv, p, 79, 1835.

Teeebratula ceistata „ Thomson, Outlines of Min, Geol,,&c,, vol, ii,p, 324, 1836,

Spieipee cristatus {partim), Schl. Le Cocq,, Mem, Geol, Soc, de France, t, iv,

p. 185 (excluding the figures).'*

^ The median plate is displayed in an unpublished figure of the internal structure of this species by Mr.

T, Davidson,

2 Vide M'Coy's Synopsis of the Characters of the Carboniferous Fossils of Ireland, p, 127, fig. 14 c.

' I have seen species with the median plate of a more rudimentary form than in Delthyris cyrtana ;

but I have not been able to ascertain their specific name.

* The figures appear to be copies of J. Sowerby's Spirifer octoplicatus (Miu. Conch., pi. 562, figs. 2, 3).
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Spikifek ckistatus, Schl. Geinitz, Gsea von Sachsen, p. 97, 1843.

— — „ Morris, Catalogue, p. 128, 1843.

— — „ De Verneuil, Bull. Soc. Geol. de France, 2""' serie, t. i,

p. 28, 1844.

— — „ Geol. Russ., vol. i, p. 221, 1845.

— — „ Tennant, Brit. Fossils, p. 88, 1847.

— — „ King, Catalogue, p. 8, 1848.

— — „ Howse, Trans, T. N. F. C, vol. i, p. 254, 1848.

— — „ Geinitz, Versteinerungen, p. 12, pi. v, fig. 10, 1848.

(?)
— — „ De Koninck, Bull. Soc. Geol. de France, 2"° serie, t. vi,

Seance June 2, 1849.

Diagnosis.— Semi-elliptical marginally : with generally eight prominent angular

ribs. Surface with prominent lines of growth. Punctures large, giving the valves a

coarsely granulated appearance. Large valve half as high as it is wide, slightly rounded :

umbone slightly incurving : area moderately high : fissure moderately large, and open :

median plate deep, and extending from the umbonal point to the centre of the valve.

Small valve slightly elevated, and somewhat flat: median rib twice the size of those

immediately adjoining.

Trigonotreta cristata closely resembles one or more so-called species found in the

Carboniferous and other formations, particularly the T. octoplicata of J. Sowerby.

Having examined in Mr. J. de C. Sowerby's collection the originals (from Derbyshire)

of the figures in the ' Mineral Conchology,' the only difference I could perceive is, that

they are wider than any examples which have occurred to me of the present species.'

Specimens bearing the name of Spirifera insculpta, in the Gilbertsonian collection

of the British Museum, appear to be undistinguishable from Trigonotreta cristata.

The Jurassic fossil which Zeiten has identified with the T. octoplicata, is another

closely analogous species.

Its large punctures give " this species a remarkable appearance, particularly in

casts, which are often crowded with short truncated spines standing erect on the

surfaces to which they adhere ; the same being casts of tubular punctures, which

passed uninterruptedly through the entire thickness of the valves from the inner to

the outer surface. The punctures, and their casts, are represented, highly magnified,

in figs. 13, 14, PI. VIII.

Trigonotreta cristata was first recorded as a British species by Quenstedt, who

notices its occurring at Humbleton. I have found it at Tunstall Hill, Hylton North

Farm, and Tynemouth Cliff; but in none of these localities is it a common fossil,

especially in the last three. Schlotheim, its earliest discoverer, noticed it at Gliicksbrunn
;

and Geinitz gives the following additional German localities, Konitz, Possneck, Alten-

stein, Schwaara, and Ropsen. If De Koninck be correct in the identification, it may

be stated as also occurring in Spitzbergen. It does not appear to have been found in

Russia.

^ Mr. J. de C. Sowerby's specimens have punctures like those of Trigonotreta cristata.
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Trigonotreta multiplicata, /. (le C. Sowerhy. Plate VIII, figs. 15, 16, 17, 18.

SpiuiiER JiULTiPLiCATUS, J. de C. Sow. Sedgwick, Trans. Geol. Soc, 2d series, vol. iii,

p. 119, 1829.

— — „ De la Beclie, Geol. Man., 1st ed., p. 384,

1831; Germ. Transl, p. 459, 1832; 3d

Eng. ed., p. 573, 1833.

— — „ Phillips, Encyc. Met., vol. iv, p. 617, 1834.

— — „ Morris, Catalogue, p. 129, 1843.

— — „ De Yerneuil, Bull. Soc. Geol. de France, 2""*

serie, t. i, p. 28, 1844.

— — „ Geol. Russ., vol. i, p. 221, 1845.

— — „ Tennant, Strat. List., p. 88, 1847.

— — „ King, Catalogue, p. 8, 1848.

— ~ „ Howse, Trans. T. N. F. C, vol. i, p. 254, 1848.

Diagnosis.—Semi-oblong marginaily ; about half an inch in width, and three

eighths in length ; with generally ten rather prominent obtusely-rounded ribs. Surface

with prominent lines of growth. Punctures large, giving the valves a coarsely

granulated appearance. Large valve nearly half as wide as it is high ; somewhat

rounded : umbone moderately incurving : area one third of its width in height : fissure

rather large and open : median plate elevated, and extending to nearly the centre of the

valve. Small valve moderately rounded : median rib depressed ; and nearly thrice

the width of those immediately adjoining it.

Trigonotreta multiplicata, so designated in order to preserve a specific name given

by Mr. Sowerby to an undescribed fossil of the present genus, noticed in Professor

Sedgwick's paper, closely resembles the last species, as will be seen by the foregoing

diagnosis ; but differs from it in having the valves more rounded ; the ribs smaller,

obtusely rounded, and more numerous ; the umbones a little more gibbous ; and the

median rib in the flat valve wider and flattened.

The present species has only occurred to me in the Shell-limestone at Tunstall,

where it is not common ; and in a fragment of Magnesian Limestone brought up by a

fisherman's line from the sea-bottom, about thirty miles from land, off the coast

of Northumberland.

Trigonotreta Jonesiana,' King. Plate VIII, fig. 19.

SpiRiFER JIULTIPLICATUS, J. de C. Sow. {partim). King, Catalogue, p. 8, 1848.

Diagnosis.—Subglobular in form ; about three eighths of an inch in width, and a

little less in length ; with from eight to ten rather small evenly-rounded ribs. Surface

with regular and rather distant lines of growth, and finely granulo-punctated. Large

1 Named in compliment to Mr. T. Rupert Jones, who has in the kindest manner described the

Microzoa of the present Monograph.
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valve two thirds of its width in height ; rounded : umhone incurved : area nearly as high

as it is wide: fissure moderately large and open: median plate extending to nearly the

centre of the valve : dentalplates rudimentary. Small valve moderately convex : median

rib broad, and evenly rounded.

This species, which until now (January 1850) I have considered as inseparable

from Trigonotreta muUiplicata} has a striking resemblance to young specimens of the

Silurian Spirifer strigoplocm of De Verneuil (vide Geol. Russ., vol. ii, pi. iv, fig.

2 a, h, c, d), the most obvious difference between them being in the sharpness of the

areal angle of the large valve, and in the umbone of the same valve projecting further

behind the hinge-line, in the latter species. From Trigonotreta midtiplicata the present

shell differs in several important points : it is less in width ; has a more prominent

umbone ; a higher area ; the ribs are more evenly rounded, and at a greater distance

from each other; the median rib on the small valve is more evenly convex, or its

corresponding furrow in the opposite valve more evenly concave ; the dental plates

also are smaller. De Verneuil's Spirifer Blasii, a contemporaneous species, would

resemble the present fossil were it divested of the small ribs intervening the large ones.

Trigonotreta Jonesiana occurs rather sparingly at Ryhope Field-House Farm, Dalton-

le-Dale, and Tunstall Hill in Shell-limestone.

Trigonotreta alata, Schlotheim. Plate IX, figs. 4, 5, 6, 7, 8, 9, 10, 11, 12.

Terebratulites alatus, Schl. Leonhard'sTaschenbuch, vol.vii, p. 58, pi. ii, figs. 9 a, 6

(excluding figs. 1, 2, S^), 1813.

Petrefactenkunde, p. 250, 1820.

Boue, Edin. Phil. Journ., vol. xii, p. 144, 1825.

Brongniart, Tab. de Ter., p. 425, 1829.

Quenstedt, Wiegmann's Archiv., p. 79, 1835.

Geinitz, Gaea von Sachsen, p. 97, 1843.

Geinitz, Grundriss, p. 513, pi. xxii, figs. 1-4, 1846.

— CONTOLUTUS, Phillips. King, Catalogue, p. 7, 1848.

— UNDULATUS, /. de C. Sow. Geinitz, Versteinerungen, p. 13, pi. v, figs. 1-8,

1848.3

Terebratula alata

Spirifer alatus

Diagnosis.—Somewhat fusiform : bi-areagerous : two inches and a half wide, arid

an inch long. Valves moderately convex : thick at their cardinal region : marked with

^ This is the reason why no more than one figure has been given of this species. Figure 19, Plate VIII,

represents a young specimen twice the natural size.

2 Schlotheim has represented different species under one specific name in the Taschenbuch, vol. vii, pi. ii

:

this has given rise to numerous errors : Von Buch correctly refers to fig. 9, but incorrectly to figs. 1 and 3 :

De Verneuil follows Von Buch; and Geinitz refers only to figs. 1, 2,3, none of which represents the present

species.

3 It is probable that the names Spirifer trigonellus and S. paradoxus, given by several authors in their

list of Permian fossils, have reference to this species : Von Buch and other German palaeontologists

have also referred to it under the head of the next species, Trigonotreta undulatus.
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regular rounded imbricated laminae of growth, which are crossed with numerous fine

striae : w^ith a wdde, moderately deep, median furrow ; numerous rounded, occasionally

dichotomous ribs on the lateral surfaces, gradually decreasing in size as they approach

the sides ; and a faint one in the median furrow : occasionally plicated parallel to

the cardinal line. Umbones rather strongly incurved. Fissure open when young, and

covered with a laminated deltidium in old specimens. Dental plates small, curving,

and coalescing.

In my ' Catalogue' this species is identified with Phillips's Spirifera convohita ; but

having lately examined specimens of the latter shell in the British Museum, I am now

satisfied that the identification is erroneous. Both species are obviously closely

related to each other ; but there are several small ribs in the median furrow in

T. convohita ; whereas in T. alata there is only one thus situated : and the lateral ribs

run out from the cardinal region more obliquely in the former than in the latter.

The dental plates in this species have an unusual form, being small, curving

and coalescing at their upper part, so as to become arch-shaped, as represented

in fig. 12, PI. IX. The deltidium is also unusual in its structure, as it consists

of strong arching lamellae. Specimens attain a tolerably large size before the

deltidium is formed,—a peculiarity which distinguishes this shell from Trigo-

notreta speciosa, an analogous species, in which this structure is completely formed

in much younger or smaller specimens. The spiral processes have a close resemblance

to those represented by Professor M'Coy (vide Synopsis, p. 127, fig. 15), except that

the free or projecting portion of their crura is longer. The crura of the spiral,

represented in PI. IX, fig. 8, are so invested with foreign mineral matter, that it is

impossible to say whether they remain separated or become united through curving

towards each other, as in the Jurassic Trigonotretas already noticed ; appearances,

however, do not oppose the latter being the case. The punctures differ widely from

those characteristic of the preceding species, in being so small as to be only visible by

a high magnifying power.

Trigonotreta alata is not an uncommon species in the shell limestone of Humbleton

Hill, and in the compact limestone of Midderidge. It also occurs at Schmerbach,

Roepsen, Merzenberg, Konitz, Poessneck, Ronneburg, Gera, Seissla, Wohlsdorf,

Ilmenau and Noberg, in Germany.

Trigonotreta undulata, /. de C. Sowerbg. PI. IX, figs. 1, 2, 3, 13, 14, 15, 16, 17.

Spirifek undulattjs, J. de C. Sow. Mineral Concbology, vol. vi, p. 119, pi. .562, fig. 1.

— — „ Genera of Shells, Plate of Spirifer, fig. 3.

— — „ Sedgwick, Trans. Geol. Soc. London, 2d series,

vol. iii, p. 119, 1829.

— — „ De la Beche, Geol. Man., p. 384, 1831 ; Germ.

Transl. p. 459, 1832; and 3d Eng. ed., p. 572,

1833.



Terebratula undulata

Spikifer undulatus

(?) — HYSTERICUS (?)
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Spirifer undulatus, J. de C. Sow. Phillips, Encyc. Met., vol. iv, p. 617, 1834.

Von Buch, Ueber Delthyris, p. 37, 1834.

Thomson, Outlines of Geology, &c., vol. ii, p. 326,

1836.

Deshayea, Lamarck's Animaux sans Vertfebres,

2d ed., vol. vii, p. 371, 1836.

Le Cocq., Transl. of Von Buch, Mem. Soc. Geol.

de France, t. iv, p. 183, pi. vii, fig. 6.

Morris, Catalogue, p. 131, 1843.

Brown, Fossil Conchology, p. 110, pi. 50, figs.

27,28, 1843.

Lyell, Elements of Geology, p. 416, fig. 241, 1838.

De Verneuil, Bull, Soc. Geol. de France, 2""' serie,

vol.i, p. 28, 1844.

Geol. Russ, vol. i, p. 222, 1845.

Idem, vol. ii, p. 173, pi. vi, fig. 12, 1845.

(?) — (EsPECE indetermin^e), De Fern. Loo. cit., fig. 13.

— UNDULATUS, /. de C. Sow. Tennant, Strat. List., p. 89, 1847.

— ALATUS, Schl. King, Catalogue, p. 7, 1848.

— UNDULATUS, J. de C. Sow. Howse, Trans. T. N. F. C, vol. i, p. 254, 1848.

Diagnosis.—"Transversely elongated, very convex, with pointed extremities, radiated

transversely, and deeply striated ; front elevated, with a rounded sinus ; radii obtuse,

about 16 on each side the central elevation ; beaks a little removed ; area flat,

narrow." (J. de C. Sow.)^

This species has often been confounded with Trigonotreta alata, both of which

simulate each other; but T. undulata differs from T. alata in being more tumid at

the umbones, more produced in front, and a narrower shell : the last difference is

well displayed in young specimens of both species, as represented in figs. 10 and 16,

PI. IX.^ Both species agree in other respects.

Mr. J. de C. Sowerby having kindly favoured me with an examination of the

original specimen of this species, figured in the ' Mineral Conchology,' I embrace the

present opportunity of drawing up from the same the following description, which,

with Mr. Sowerby's diagnosis, and the figures herein given (vide PI. IX, figs. 1, 2, 3),

will enable the reader to form a tolerably correct idea of its characters. Semi-

elliptical in marginal outhne : bi-areagerous : very inequivalved : two inches in width,

and an inch and an eighth in length, that is, from the umbone to the termination of the

sinus-prolongation in the large valve. Large valve moderately convex : median sinus

broad ; rather deep ; with a faint median rib : lateral surfaces each with fourteen or

more cord-like ribs, about half of which have resulted from dichotomy on the umbonal

region : umbone much incurved, and projecting considerably behind the hinge line :

^ Mineral Conchology, vol. vi, p. 119.

2 Since the plates were engraved, I have collected young specimens half the size of those in the figures

referred to, showing the same differences.
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area equal to the width of the shell ; slowly decreasing in height from the centre to

the terminations, which are bluntly tapering : surface covered with regular imbricated

lamellae of growth, which, in passing over the ribs, appear as if undulating : incremental

lamella very finely striated in the cross direction, which results from the microscopic

capillary-like fibres constituting the substance of the shell. Small valve two thirds the

length of the large valve, and similarly ribbed : median elevation moderately prominent

:

area low : umhone slightly prominent : punctures extremely small.

I strongly suspect that the fossil which de Verneuil has doubtingly identified with

the Terehratulites hystericus of Schlotheim, and the " espece indeterminee" of the same

author are referrible to the present species.

Trigonotreta undulata (as well as the last species) is prettily ornamented with

regular imbricated laminae of growth crossed with fine striae, which, when examined

with a magnifier, are seen to resemble capillary fibres regularly arranged in parallel

series, as represented in fig. 1 7, PI. IX.

This species occurs in the compact limestone at Midderidge (Sowerby) ; in the

shell hmestone at Tunstall Hill, and Humbleton Q-uarry ; and in the Breccia at

Tynemouth Cliff. It has not yet been noticed in Germany, owing probably to its

being confounded with Trigonotreta alata. The " espece indeterminee, and the so-

called ' Spirifer hystericus T are from the Permian rocks of Russia ; the former from

Bielebi (government of Orenbourg), and the latter from Kirilof.

Trigonotreta Permian a, King. Plate IX, figs. 18, 19, 20, 21, 22, 23, 24.

Spibifer Permianus, Kinff. Catalogue, pp. 7-8, 1848.

Diagnosis.—Margin "semi-elliptical. Twice as wide as long. Lateral surfaces \\\\ki.

four or more sharpish, rather distant ribs. Mesial furroio or ridge not much larger

than the adjoining folds. Beak erect"^ in casts ; but gibbous in testiferous specimens.

Valves marked with regular lamellae of growth, crossed with hair-like striae.

This well-marked species, which rarely exceeds an inch in width, and half an inch

in length, differs from Trigo?iotreta undulata in having a narrower median furrow, or

elevation, and only half the number of folds, which are broader and more angulated

than those of the latter: the valves are not so tumid, and the lateral extremities

are rounded instead of pointed. These distinctive characters are equally well dis-

played on young as on old specimens. The valves are marked with lamellae of

growth and punctures agreeing with those of the last two species.

I have seen in Mr. T. Davidson's collection a Belgian fossil, which, if I mistake

not, Dr. de Koninck has identified with Trigonotreta cristata, Schl. : it has a closer

resemblance, however, to the present species ; but it differs in having large punctures.

^ King, Catalogue, pp. 7-8.
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Trigonotreta Permiana is of rare occurrence in the shell limestone at Humbleton

Quarry and Tunstall Hill/ the only localities known.

Genus Martinia, M'Coy, 1844.

Spirifer, Auct.

Reticularia (included), M'Coy.

Diagnosis.—" Hinge-line shorter than the width of the shell ; dorsal edges of the

cardinal area obtusely rounded ; surface smooth ; spiral appendages small." (M'Coy.^)

Type, Sjnrifer decora^ Phillips.

" The short-hinged Spirifers were distinguished long ago by that excellent artist

and friend of Mineral Conchology, Mr. W. Martin, and placed by him in a separate

division from the long-hinged, ribbed species ; they were afterwards confounded

together by the late Mr. Sowerby under the general name of Spirifer, in the ' Mineral

Conchology ;' they were then separated again by Professor Phillips, in his admirable

' Geology of Yorkshire,' and form the fourth division of his genus Spirifer ; and more

recently Von Buch, in his Memoir on the genus Delthjris, forms of them his second

division of the Spiriferidas, but hitherto no author has named, or fully characterised,

this most natural genus."^

This genus seems to unite Trigonotreta^\\h Atrypa or Athyris. It has the area and

fissure of the former, combined with the outline of the latter ; but Atrypa and Athyris

also differ from Martinia in being foraminated.

The histology of the present genus is somewhat variable. In the typical forms the

shell is fibrous and fi.nely punctated ; in certain of those forming M'Coy's genus

Reticularia the punctures are large, and the fibres appear to be coarse ; and in one of

the species hereafter noticed, but in which punctures have not yet been discovered, the

fibres appear to have a very coarse character.

Martinia Clannyana,* Kitiy. Plate X, figs. 11, 12, 13.

Martinia Clannyana, King. Catalogue, p. 8, 1848.

Diagnosis.—" A minute species ; as wide as long ; nearly smooth : front slightly

emarginate : deltidial valve very convex, with a slight mesial furrow : ventral valve

nearly flat : area equilateral : deltidium a little narrower than the area." (King.)"

^ Through an oversight, the locality " Tynemouth" was given in my ' Catalogue' instead of Tunstall Hill.

2 Synopsis of the Characters of the Carboniferous Fossils of Ireland, p. 139.

'^ Loc. cit.

* Named after the late Dr. WiUiam Reid Clanny, who published in the ' Annals of Philosophy,' vol. vi,

a paper entitled ' An Account of the Sunderland Limestone Formation,' and containing the earliest notice

of a fish found in the English Permian rocks.

^ Catalogue, p. 8.
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This species closely resembles the Devonian Atrypa ungidcida of J. de C. Sowerby,

as figured by Professor Phillips, in his 'Palseozoic Fossils of Cornwall' (pi. xxxviii,

fig. 119). None of my specimens exceed three sixteenths of an inch in width.

Only a few specimens of Martinia Clannyana have occurred to me in one locality

—

Ryhope Field-House Farm—in the Shell-limestone.

Martinia Winchiana/ King. Plate X, figs. 14, 15, 16, 17.

Martinia Winchiana, King. Catalogue, p. 8, 1848.

Diagnosis.—Marginal outline nearly circular. Half an inch in diameter. Hinge

three quarters of the width of the valves. Large valve moderately convex : umhone

elevated, and slightly incurved : fissure open, triangular : dental plates rudimentary.

Small valve slightly convex : socket-plates large, and slightly divaricating.

" This, which is a small species, resembles Martinia Clannyana in form, but both

valves are crowded with short, hair-like, declined, radiating spines."^

I have transcribed the above from my ' Catalogue,' but without vouching for the

concluding statement. I have only seen casts and impressions of this species, and in

all the latter there are numerous radiating, fibre-like markings, which I formerly

considered to be the remains of spines ; and it was in accordance with this view

that the restoration of the shell, represented in Plate X, fig. 17, has been given. A
recent examination of these impressions leaves the question an open one in my

mind ; though I still lean to my original view, qualified, however, with the supposition,

that the fibre-like markings may be the remains of a coarse fibrous tissue forming

the substance of the valves, similar to that already noticed occurring in Camaro-

phorias.

The St. Kassian fossil represented in Count Miinster's ' Beitrage,' and identified

with Spirifer rostratus, appears to have a close resemblance to the present species.

Martinia Winchiana is of very rare occurrence. I have only collected a few

specimens in one locality (Whitley); where they occurred in the lowest beds.

Following the various genera of Spiriferida according to order of affinity, the one

requiring notice in the next place is a genus instituted by the author of the ' Synopsis

of the Characters of the Carboniferous Fossils of Ireland.'

1 Named after Mr. Nathaniel J. Winch, the author of 'Observations on the Geology of Northumberland

and Durham,' in the 'Transactions of the London Geological Society,' 1st seues, vol. iv ; and some other

valuable papers illustrating the geology of the north of England.

2 King, Catalogue, p. 8.
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Genus Athjris^ {partim), M'Coy, 1844.

Atryi'a {partim), BaJman.

Spirigera, a. d'Orbigny, 1848.

Typified with "V'on Buch's Tercbratuin concentrica^ this group is characterised with

an internal structure widely removing it from its immediately associated genera. In my
])aper on the ' Palliobranchiata,' it was shown that the apophysary system of the last-

named shell possesses a pecahar character.^ The dental plates are not immediately

attached to the inner surface of the large valve, as in Cleiotlujris, but to a singular

structure resembling, when detached, a shoe-lifter, and cemented by its lateral margins

to the medio-longitudinal region of the valve, with the narrow end fitting into the

j:)oint of the umbone, and the opposite end terminating over the centre of the shell.

The small valve is furnished witli an elevated medio-longitudinal plate, supporting the

crural base. Mr. T. Davidson has more recently published some figures representing

the interior of Atrypa titmlda, Dalman,* which I am led to believe belongs to the

present genus. In examining my own specimens of this species, from Norway, with

the view of ascertaining if it possessed an apophysary system resembling that of

Atlif/ris concenirica, I have discovered in the small valve precisely the same largely-

developed medio-longitudinal plate supporting the crural base as in the latter : the

shoe-liftcr-like process, however, only exists under a rudimentary condition. But in

a large specimen of an allied shell (if not a variety) found at Malvern, and evidently

tlie same as the one identified by Mr. T. Davidson with Dalman's species, the last

structure is more decidedly developed. The convex body between the dental plates

in one of Mr. Davidson's figures, already noticed, appears to be the structure alluded

to. A shoe-lifter-like process is to be seen in the Terehratuhi llerculea of M. Barrandc

as well developed as in Athjris concentrica. I forego making any further remarks on

the internal structure of this genus ; because it is understood that M. Bouchard

Chaatereaux is in possession of some novel and excellent materials which he is

preparing for publication.

Should Atrppa prunum, Dalman, hereafter prove to be a species oi Athyris, which I

confidently anticipate, this genus will be placed in immediate proximity to Martinia

;

since the species just named, by its form and rudimentary area, is closely related to

Martinia paclit/rhynchus, De Verneuil ; w^hile in another point of view Athyris is without

doubt proximately connected with the following.

1 The name Atlnjris, like Atrypa, is a misnomer ; as few, if any, of the species are without a foramen.

- I suspect tliat Terehratula concentrica, Von Buch, is the only species of tiie number placed byM'Coy

in AtJtyris, hclonging to the genus: all the others appear to belong to Cleiothyris.

^ Vide Annals and Magazine of Natural History, vol. xviii, p. 86, 1846.

^ Vide Bull, de la Soc. Geol. de France, 2""" serie, t. v, pi. iii, fig. 26.
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Genus Atrypa, Dalman,i 1827.

This group is here hmited to species resembhng its type, the Anomia reticularis of

Linnaeus, in being generally ribbed or striated^ in having the large or foraminiferous

valve with flat or concave lateral regions and a broad median sinus, and in being

furnished with a slightly-developed apophysary system—the spirals excepted. Certain

varieties of Atri/pa reticularis—those with an area, and a projecting umbone forami-

nated at the apex, and bounded inferiorly by a deltidium (vide ante, p. 72)—in pointing

out the affinities of the genus, conduct us at once to another group of shells, now for

the first time elevated to a co-ordinate rank.

Genus Metzia,^ King.

Diagnosis.—A Spiriferidia ; in general oval longitudinally ; ribbed or striated

;

with large punctures.'^ Large valve foraminated at or near the apex of the umbone
;

with a triangular area, and a closed fissure.

Type Terehratula Adrieni, De Verneuil.

This interesting genus, well distinguished by the above characters from other

Spiriferida, embraces some pretty species, such as Metzia Baylii {Terehratula id.,

Davidson), R. Bouchardii {T. id., Dav.), R. Olioiani {T. id., De Vern.), and M. Salteri

{T. id., Dav.) Terehrafidaferita, and some other spirigerous Terebratulreform species,

I am strongly disposed to regard as belonging to the same genus. Eetzia, by its form,

holds the same relation to the family to which it belongs as Eudesia does to Terehratu-

lidce. It appears to be a purely palaeozoic genus, being only found as yet in the

Silurian, Devonian, and Carboniferous rocks. Professor Phillips and Dr. de Koninck

have described two or more carboniferous species.

From Betzia we pass on to a group of shells, the last to be noticed in connexion

with the present family.

Genus Clciothyris^ Phillips, 1841.

Diagnosis.—Generally lenticular in form ; minutely punctured ; with variously-

characterised projecting laminae of growth. Sjnrals pectinated. Dental plates large

^ Synonyms : (?) Hipparionyx, Vanuxeni (vide Sharpe, ' Quarterly Journal of the Geological Society,'

vol. iv, part i, p. 180) ; Spirigerina, A. d'Orbigny, 1848.

2 This genus is dedicated to Retzius, who published a ' Dissertation' on Terehratula, in 1788.

^ Mr. Morris was the first who noticed punctures in species {Tereb. Adrieni, and T. ferita) of this genus.

(Vide Quarterly Journal of the Geological Society, vol.ii, part i, p. 387.)

* From "cXeiw, claudo ; Qvpn, janua," Phillips. The name is synonymous with Actinoconctius, M'Coy

(1844), and J. de C. Sowerhy's " Section I" of Dalman's Atrypa (Min. Conch, vol. vii, p. 1 1 and 14) ; also

in part with Athyris, M'Coy, Professor Phillips in his ' Palaeozoic Fossils,' p. 55, proposed the name

Cleiothyris as a substitute for Atrypa, Dalman ; but as there are several cogent objections to the use of

substitute names, even if they be more correct or more euphonious than the original, the present one cannot

S
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and separated. Crural base perforated. Foramen situated at the point of the umbone,

and open inferiorly by the fissure.'^

Type Atri/pa pectinifera, J. de C. Sowerby.

CleiotJiyris, it will be seen by the above diagnosis, differs in several respects

from Atrypa, the genus in which its type has hitherto been placed ; and from Athi/ris,

with which it is more closely allied, in having the dental plates immediately attached

to the inner surface of the large valve, and in being without a medio-longitudinal plate

in the opposite valve. Probably it also differs from Athyris in the valves being

generally furnished with variously-characterised projecting lamellae of growth (as in

Cleiothyris planosulcata, Phill., C. pectinifera, J. de C. Sow., and C. ewpansa, Phill.) ; in

the spirals being pectinated (vide PI. X, fig. 10) ; and in having a perforate crural

base^ (vide PI. X, figs. 8, 9). Looking at the figure which Mr. T. Davidson has

published of the spiral apophysary system of the small valve of a species apparently

belonging to Athyris,^ there appears to be a wide difference between this genus and

Cleiothyris in their respective spiral crura, which, in the latter, are similar to those of

Trigonotreta ; whereas, in the former, they appear to be conjoined for a considerable

extent, so as to resemble a long wire-like process, forked at its termination, near the

centre of the shell, each fork appearing as if it passed into, or became connected with,

the spiral to which it is directed.

The projecting lamellae of growth are evidently the same as those characterising

certain Discinas. The minute punctures noticed in the diagnosis are displayed in

some of my specimens of Cleiothyris amhigua {Spirifer id., J. Sow.) Respecting the

use of the perforation in the crural base, I am unable to offer any opinion. Has it any

relation to the wire-like process above noticed ?

1 am not aware of the occurrence of species of this genus in any other than

deposits belonging to the Carboniferous and Permian systems.

Cleiothyris pectinifera, /. de C. Sowerby. Plate X, figs. 1-10.

"Spheroidal" Terebbatula, /. de C. Sowerby. Trans. Geol. Soc, 2d series, vol. iii,

p. 119, 1829.

Atkypa pectinifera „ Min. Conch., vol. vii, p. 14, pi. 616,

(aU the figures,) 1841.

be used in such a sense : further, as a group of shells hitherto placed in Atrypa requires a name, I have

made free to adopt Professor Phillips's rather than propose one myself, a step which has one recommendation

in its favour, that of using up a synonym.

^ The following is the diagnosis given by Professor Phillips :
" Cardinal area obsolete, beak incurved

over a minute perforation, which is often obtect, or merely serves to receive the beak of the smaller valve."

(Paleeozoic Fossils, p. 55.)

2 Cleiothyris amhigua {Spirifer id., J. Sow.) has a perforated crural base.

3 Vide Bull, dela Soc. Geol. de France, 2°'=serie, t. v, pi. iii, fig. 26.
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Atrypa pectinifera, J. de C. Sowerby. Morris, Catalogue, p. 120, 1843.

Terebratula pectinifera, /. de C. Sowerby. De Verneuil, Bull. Soc. G6q\. de

France, 2"'^ serie, t. i, p. 27, 1844.

— — „ Geol. Rus., vol. i, p. 222, 1845.

(?)
— — „ Op. cit., vol. ii, p. 57, pi. viii,

fig. 12 a, b.

(?)
— CONCENTRICA, var., Fon Buck. Op. cit., vol. ii, pp. 54-5, pi. viii, fig. 11.

— PECTINIFERA, J. de C. Sow. Keyserling, Petschora-Land, p. 238, 1846.

Atrypa —
,, Tennant, Strat. List, p. 88, 1847.

— — „ King, Catalogue, p. 8, 1848.

— — „ Howse, Trans. T. N. F. C, vol. i, p. 253, 1848.

— — „ Geinitz, Versteinerungen, pp. 11-12, pi. iv, figs.

37-40, 1848.

Diagnosis.—" Transversely obovate ; surface covered with concentric ciliated

fringes."1

This species, which has the valves " moderately and equally convex" (Sowerby),

has a striking resemblance to Cleiothyris Roissi/i (a larger shell) in its singular

pectinated or spinose lamellae of growth ; but it differs therefrom in having the

median sinus only slightly indicated. It has also some resemblance to Spirifera

expansa, Phillips, and some other carboniferous species. One of Mr. Sowerby's

figures correctly represents the spines projecting from, and forming part of, the

incremental lamellae : they are in some instances nearly a quarter of an inch in

length. If the Russian Permian shell, which M. de Verneuil considers a variety

of Terebratula concentnca, Von Buch, be not a variety of Cleiothpis Boissp (which

is also a Permian shell, in Russia), I should have very little hesitation in referring

it to the present species ; although none of my specimens display the sinus so strongly

marked as it does.

Cleiothyris pectinifera appears to have been a more variable shell in Germany than

in England, as all my British specimens have a remarkably striking similarity to each

other ; whereas those occurring in Germany, judging of the figures given by Dr.

Geinitz, are extremely variable in form,—some being wide and flattened (vide PI. IV,

fig. 37, a, h, c), approximating in these respects to Cleiothyris Roissyi ; while others are

much narrower (vide fig. 38, a, b, c) than any that have occurred to me in England.

The internal structure, which I consider diagnostic of the genus, is pretty

correctly represented in PI. X, figs. 8 and 9 ; and so is the pectinated character of the

spiral processes in fig. 10 of the same plate. I may also refer to one of Mr. Sowerby's

figures, which, besides displaying the peculiarity last noticed, exhibits the homologues

of the free portions of the crura of the loop in Terebratulida similarly pectinated. The

apparent union of these parts, in the figure under notice, has already been alluded to.

(Vide ante, pp. 122-3.)

1 J. de C. Sovrerby, ' Mineral Conctology.' vol. vii, p. 14.
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Cleiothyris pecUnifera, as British, is only known to occur in the shell-hmestone of

Humble ton Cluarry, where it is not common ; and in the Breccia of Tynemouth Chff,

where it is extremely scarce: the testiferous specimen represented in PI. X, figs. 1,

2, 3, 4, is the only one I have procured in the latter place. It is also a scarce

fossil in Germany ; since Dr. Geinitz records its occurrence in only two localities,

Milbitz and Corbusen in the under Zechstein. The Russian shells included in the

synonymy from de Verneuil, were found in the Permian marls of Kirilof, Tioplova

west of Arzamas, and Nikefur in Bielebei, Orenbourg. Count Keyserling records its

occurrence in Permian limestone on the Wol near Kischerma, and on the Wym near

Seregof, in Petschora-Land.

Sub-class ANCYLOPODA, J. E. Gray.

Diagnosis.-—"The oral arms recurved."^

This division is distinguished from its co-ordinate, Helidopoda, in having the labial

appendages or oral arms recurvedly folded, and not spirally twisted as in the latter,

—

a difference which is in like manner participated by the apophyses of these organs.

It will be recollected that certain groups of Helictopoda have their labial appendages

either entirely unsupported, or only slightly sustained by an apophysary system ; for

example, SarcicobracJda and Hypothyrida

;

—probably the same may be predicated of

the Ancylopodous groups Mhynchorida and Aryiopida.

Mr. Gray has divided the present sub-class into two orders, Ancylobrachia and

Cryptobraclda ; but for the reasons elsewhere given (vide ante, pp. 81-2.), it has been

deemed advisable to merge both into one, distinguishing it by the first appellation.

Order Ancylobrachia, Gray.

Diagnosis.—" The oral arms" in general " affixed to calcareous plates, forming hoops

attached to the hinge-margin of the ventral valve (dorsal, nobis), and prominent in its

cavity. -

Having placed in the present order the families Argiopidce and Bhynchoridce, the

1 Mr. Gray adds : "and affixed to fixed appendages on the disc of the ventral valve. SheU minutely

and closely perforated." (Vide Annals and Mag. of Nat. Hist., 2d series, vol. ii, p. 435.) In the next page

the following diagnosis is added :
" The oral arms not extensile, or only at the tip ; on fixed shelly supports,

or in grooves in the under or ventral valve ; the mantle is adherent to the shell, the suhstance of the shell

being pierced with numerous minute perforations, which are pervaded by the processes of the mantle." I

have considered it best to leave out the foregoing in the text, as some Anchylopods appear to be without

shelly supports : as to the shell being perforated, this appears to be a character general in the Pallio-

branchs.

2 Annals and Magazine of Natural History, 2d series, vol. ii, p. 435.
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former with a rudimentary apophysary system in the form of isolated plates, and the

latter apparently without any, I have made free to make a trifling addition to Mr.

Gray's diagnosis, so as to qualify it for the reception of what appear to be a few

exceptional cases.

I purpose, in the next place, adverting to the families herein included in the present

order, briefly noticing those, and their constituent genera, which are not Permian for

the sake of comparing them with the Permian groups.

Family Strigocephalid^, King.

This group is typified with the genus Strigocephalus, and diS'ers from its equivalents

chiefly in certain of its cardinal characters,—notably its foraminated deltidium, which

resembles that of Orthisina ; and in its enormously developed ventral median plate,

cardinal boss or muscular fulcrum, and (sub-marginal, anneliform) loop.^ It seems

to be confined to the Devonian system.

Family Rhynchorid^, King.

This group I propose typifying with the genus BhyncJwra. It diS'ers from

TerehratulidcB in generally possessing an area, and a sub-apical foramen ; and perhaps

in its normal members being without a loop. The absence of the last character is to

a certain extent supported by a figure of BhyncJtora spathulata, Wahlenb. in the

' Lethea Svecica' (PL XXII, fig. 9 h), and by another in the ' Lethsea Geognostica'

(PI. XXX, fig. 5 d) of the interior of Belthyridaa jjectiniformis {Tereh. id., J. Sow.),

both of which appear to be as much divested of an apophysary system as an Orthis,

or any other Sarcicobrachial palliobranch. The same negative character appears to be

confirmed by the interior of a Bhynchora costata, Wahlenberg, with which, including

several other Swedish fossils, I have been kindly supplied by M. Clason, of Fuhrdal,

in Delacarlia.

Besides the typical genus (typified with Bhynchora costata, Wahl.), the present

family embraces BeWiyridisa,'^ M'Coy (the type of which appears to be the Terehratula

pectiniformis), and the one next to be noticed.

1 For a description of the internal structure of Strigocephalus, vide ante, pp. 70-72.

2 Kcenig founded the genus Trigonosemus on a shell named Trigonosemus elegans (Icon. Foss., Sect.,

p. 3, pi. vi, fig. 73). Taking into consideration the external characters of Terehratula lyra, Sow., which

is also included in the genus, Trigonosemus appears to be synonynaous with Delthyridma ; but as I am totally

unacquainted with the type just named, it is impossible for me to give a positive opinion on the subject.

It would be well if the original specimen of Trigonosemus elegans were fully described.
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Genus Ismenia^ King.

Diagnosis.—Uni-areagerous : wider than long : plicated : semicircular in front,

and angulated behind. Hinge line slightly inclined on each side of its centre. Area,

both halves oblique to the hinge-margin, and to each other. TJmbone projecting behind

the hinge-line, and truncated with Xhe, foramen, which is large, and closed inferiorly

by the deltidium. Punctures moderate in size.

Type Terebratulites pectunadus, Schlotheim.

This genus has much the appearance of Belthyridcea ; but it differs principally in

having the area and the hinge-line not straight, and the foramen not below the point

of the umbone. Ismenia posteriorly has a decided approach to certain Terehratulidce

;

whereas BeltJiyridcBa strongly simulates Spiriferidce. It appears to be a connecting

link between Bhynchorida and Terehratulidce.

There appear to be other genera of the present family belonging to the secondary

rocks.

Family Magasid^ {partini), A. d'Orbigny.

The type of this group is the genus Mayas, J. Sowerby, which with Bouchardia,'^

Davidson, are the only genera it appears to contain. I have some doubt as to either

of them possessing characters sufficiently distinctive to warrant their removal from

Terehratulida.

Family ARGiopiDiE, King.

This group, or rather its type Argiope, Deslongchamps i^Megathyris, A. d'Orbigny),

is included by Mr. Gray in the next family ; but both its external and internal cha-

racters are obviously opposed to the association.

Family Thecid^id^e {partim), Gray.

The completely distinctive character of this group is too generally admitted to

require any other than a passing allusion to it. Probably some modifications in

Thecidceidoe and Argiopidce, as far as they bear on their associate groups, will be

required when the animal belonging to their respective types is made known.

^ Named after Ismene, a daughter of (Edipus and Jocasta. (Vide Lempriere's Bibliotheca Classica.)

* Vide Bull. delaSoc. G60I. de France, Dec. 1849. Certain characters of the type oi Bouchardia (viz.,

Terebratula rosea. Humph.) were briefly noticed by myself in the Annals and Magazine of Natural

History, vol. xviii, pp. 34, 38, 1846.
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Family Terebratulid^ {partim, Les Terebratules), Cuvier.

CYCLOTHYRiDiE {partim), Phillips, 1841.

Epithyrid^, Morris, 1846.

Diagnosis.—Generally with an apically foraminated umbone, and a recurvedly

folded loop.

It is proposed to limit this famUy to those genera which have generally the foramen

at the apex of the umbone, and the apophysary system in the form of a loop ; and it is

further proposed to recognise certain modifications of the latter structure as diagnostic

of generic divisions.

All the known genera have their valves characterised with punctures, which have

been very faithfully and elaborately detailed by Dr. Carpenter, as they occur in a few

species.^ The punctures vary in size : in some Qlegerlia, Waldheimia, &c.), they may

readily be seen with an ordinary magnifier ; but in others [Epitliyris, Eudesia, &c,),

they cannot be detected so readily without a Stanhope lens.

Genus Terebratula {partim)^ Lhwyd, 1698.

Terebratula (sp. cranium, &c.), Midler, 1766.

Anomia {partim), Linnceus.

Terebratula {partim), Retzius (1788), Bruguiere, Lamarck.

Gryphus (sp. vitrea), Megerle, 1811.

2"^ Sods-sect. 1"^ Div. Brachiop., Eudes-Deslongchamps, 1837.

Terebratula (typified with sp. vitrea, after Lam.), King, 1846.

Diagnosis.—The typical Terebratulidia ; with a loop more or less anneliform

;

confined to the posterior portion of the shell ; and attached to the crural base. Labial

appendages partly attached to, and projecting considerably in front of, the loop.

MiiUer, one of the earliest adopters of Terebratula, having included in it species

possessing the characters given in the above diagnosis, and Lamarck having headed

the genus with the Anomia vitrea of.Gmelin, we are prevented, according to the rule

which has been adhered to in the present work, recognising the name Gryphus,

subsequently proposed by Megerle, for the present group. I took precisely the same

view in my paper on ' Palliobranchiata' ; and accordingly typified the genus Terebratula

with the species Anomia vitrea.

I am not aware of any species of the present genus occurring in older rocks than

the secondaries.

^ Report of the Fourteenth Meeting of the British Association, 1845.
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Genus Pygope, Link, 1830.

The apophysary system of this group resembles that of the last genus ; but a

separation appears to be warranted by some presumed differences in their labial

appendages. From the singular prolongation or separation of the lateral halves, and

the undeveloped character of the medio-longitudinal region of the shell of Pygope

diphya, I am led to suspect that the labial appendages of its inhabitant were exceed-

ingly long, and separated from each other nearly at their base ; in which case the

lateral halves of the shell would each be occupied with the free and projecting portions

of these organs ; and there would consequently be no reciprocal connexion between

them except in the buccal region—a character unparalleled in any other known

Palliobranchiate genus, with perhaps the exception of Dicalosia.

Fygope is only known to occur in the latest secondary deposits.

Genus Eudesia,^ King.

Terebratul.^, Auct.

2^'^ SuBD., l"*^ Div. Brachiop., Eudes-Deslongchamps, 1837.

Diagnosis.—A plaited Terebratulidia. Marginal outline more or less oblong longi-

tudinally. BeaJc projecting ; truncated with a loxge, foramen, which is bounded inferiorly

by a deltidimn. Punctures moderate in size.

Type Terehratula orbicularis, J. Sowerby.

JEudesia is proposed with some hesitation ; because it bears so close a resemblance

to the striated division of Terebratula, represented by T. caput-serpentis, which' is

suspected to be the type of A. d'Orbigny's Terebratidina, that it is doubtful whether it

is a distinct genus.

Genus Terehratella, A. d'Orbigny, 1848.

Not being acquainted with the diagnosis of this group according to the views of its

author, I make free to characterise it as having a loop projecting considerably into the

cavity of the shell, and attached posteriorly to the crural base, and anteriorly to the

medio-longitudinal plate.

Type Terebratula Chilensis.

^ This genus is dedicated to M. Eudes-Deslongchamps.
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Genus Megerlia} King.

Diagnosis.—A transversely-oblong, uni-areagerous Terebratulidia. TJmhone very

slightly projecting. Fissure or foramen large, emarginate, and situated in the centre

of the area. Cardinal muscularfulcrum excavated. Loop somewhat quadrate ; confined

to the posterior half of the shell; attached posteriorly to the crural base, and anteriorly

to the medio-longitudinal plate. Inner surface of valves radiately pimpled. Punctures

large.

Type Anomia truncata, Gmelin.

The species just noticed is included by M. d'Orbigny in Terehratella ; but as it

manifestly possesses a generic character of its own, I have been induced to consider it

as typifying a distinct (and in appearance a widely separated) genus. Perhaps the

proper position of Megerlia is in the family Bhgnchorida.

Genus Waldheimia,^ King.

Diagnosis.—A smooth or widely plicated, longitudinally-oblong Terebratulidia.

TJmhone projecting ; and truncated with a rather large forawien, which is bounded

inferiorly by a bisected deltidium. Loop forming a nearly complete ellipsis ; projecting

considerably into the cavity of the shell ; deeply folded back on itself so as to nearly

reach its crura ; and attached simply to the crural base. Labial appendages attached

to the loop throughout their entire length. Punctures large.

Type Terebratula Australis, Q-uoy et Gaymard.

Waldheimia differs from Terebratula in the form of the loop, and the character of

the labial appendages,^ both of which structures, in the former, are intimately connected

with each other, the loop supporting the labial appendages throughout their entire

length ; whereas in the latter, these organs project considerably beyond a small

anneliform apophysis, which mainly serves as a visceral support. The loop in the

typical species of Waldheimia, owing to its being so deeply recurved, is in the form of

a double ellipsis ; and it projects about two thirds of the length of the shell.

Several Jurassic Terebratulidce appear to belong to the present genus.

^ This genus is dedicated to the author of a paper entitled ' Entwurf eines neuen Systems der Schaalthiere

von J. K. Megerle v. Muhlfeld,' in the Freunde zu Berlin, &c., 1811.

2 This genus is dedicated to His Excellency Fischer de Waldheim, to whom we are much indebted for

several valuable contributions on the Palaeontology of Russia.

2 There is evidently a wide difference between Waldheimia and Terebratula in their labial appendages ;

but I am not prepared at present to enter on the subject.
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Genus Epithyris, Phillips/ 1844.

Terebbatula, Auct.

1"^ Sous-Sect., l'^^ Div. Bbachiop. (Ipartim), Eudes-J)eslongchamps, 1837.

Diagnosis.—A longitudinally-oblong Terebratulidia ; furnished with prominent

dental plates, and a transversely semi-elliptical, moderately recurved loop.

Type Terebratulites elonc/atus, Schlotheim.

Professor Phillips, in his ' Palaeozoic Fossils,' proposed the name Epithyris as a

substitute for that of Terebratula ; and at the same time applied it to a generic group,

which he characterised as having " the beak truncate, perforate." The name has

hitherto been considered in the light of a synonym ; but I propose applying it to one

of the subdivisions of the old genus Terebratula, represented by the Permian species

above named, and distinguished from all its co-ordinates, hitherto noticed, by having

its rostral cavity furnished with prominent dental plates, and its apophysary system

somewhat resembling the half of a transversely bisected ellipsis. Waldheimia is

most intimately related to Epithyris ; but the difference will be at once evident by a

reference to the figures representing their respective internal structures (vide PI. VI,

fig. 45 ; PI. XX, fig. 1 1). In Waldheimia the loop is elliptical, deeply recurved,

and projecting about two thirds of the length of the shell ; but in Epithyris it is semi-

elliptical, moderately recurved, and projecting about one third of the length of the shell.

The differences just noticed clearly indicate a distinction in the animal ; because,

from the short and slightly recurved character of the loop of Epithyris, it must be

concluded that the labial appendages have been either unusually short and attached

throughout their entire length, or long and free towards their base. But in either case

a difference is involved, of sufficient importance to constitute a generic distinction

between Epithyris and Waldheimia ; inasmuch as in the latter the labial appendages,

although long, are nevertheless attached throughout their entire length. In the view

taken, Epithyris also becomes related to Terebratula ; but the greater distance of the

cross piece of the loop from its crura, in the former, indicates that the visceral mass

has been more voluminous than it is in the latter. The difference in this respect is

still greater between Epithyris and Waldheimia, in consequence of the cross piece of

the latter being brought nearly in contact with the crura (vide PL XX, fig. 11). On

the whole, it would appear that the present genus, in its loop and labial appendages,

is intermediate between Terebratula and Waldheimia.

Epithyris appears to have been the earliest created genus of Terebratulidce ; as

species occur in the Devonian rocks : remains are also present in deposits belonging

to later periods ; but none are known to me as occurring in more recent rocks than the

Jurassic.

' Palaeozoic Fossils, p. 55.
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The two species next to be described are the only certain Permian forms with

which the palaeontologist is acquainted.

Epithyris elongata, Schlotheim. Plate VI, figs. 30-45.

Terebkatulites elongates, Schl. Akad. Miinch., vol. vi, p. 27, pi. vii, figs. 7 u, h, c,

8, 9, 1816.

— COMPLANATUS ,, Op. cit., pi. vii, figs. 13, 14 a, h, c.

— LATUS „ Op. cit., pi, vii, fig. 12.

— ELONGATUs ,, Petrefactenkunde, p. 277, 1820.

— —
,, Boue, Edin. Phil. Journal, vol. xii, p. 144, 182j,

— COMMUNIS, Var. b, latus, Schl. Loc. cit,

(?) Terebratula, N. S., Phillips, Phil. Mag., N. S., vol. iv, p. 401, 1828.

Flat Terebratula, J. de C. Sow. Trans, Geol. Soc. Lond., 2d series, vol. iii,

p. 119, 1829.

Terebratula elongata, Schl. Brongn., Tab. de Terr., p. 425, 1829.

— — „ De la Beche, Geol. Man., p. 384, 1831 ; Germ. TransL,

p. 459, 1832; 3d Eng. ed., p. 573, 1833.

— complanata, Schl. Op. cit.

(?) — intermedia „ Op. cit.

Phillips, Encyc. Met., vol. iv, p. 617, 1834.

Op. cit.

Op. cit.

Von Buch, Ueber Terebrateln, p. 100, 1834.

Quenstedt, Wiegmann's Archiv, 1835.

Le Cocq, Trausl, Von Buch, Mem. Soc. Geol. de

France, vol. iii, p. 211, pi. xix, fig. 10, 1838.

(?)
— QUALENiT, Fischer. Bull, des Nat. de Moscou, p. 466, 1842.

(?)
— — „ Kutorga, Verb, der Min. gesellsch. St. Petersburg,

p. 26, pi. vi, fig. 2, 1842.

(?)
— PLICA ,, Kutorga, lb., pi. v, fig. 11.

— elongata, Schl. Morris, Catalogue, p. 133, 1843.

— —
,, Geinitz, Gaea von Sachaen, p. 97, 1843.

— — „ DeVerneuil, Bull. Soc. Geol. de France, 2"" serie, vol. i,

p. 26, 1844.

— —
,, Geol. Russ., vol. i, p. 222 ; vol. ii, pp. 66-9, pi. ix,

fig. 9 a, b, c, d, 1845.

— — „ Keyserling, Petschora-land, p. 238, 1846.

— cassidea, Geinitz. Grundriss, p. 507, 1846,

— ELONGATA, Schl. Ibid,, p, 508,

— — „ Tennant, Strat, List, p. 88, 1847.

— — „ King, Catalogue, p. 7, 1848.

— — „ Howse, Trans. T, N, F. C, vol. i, p. 251, 1848.

— — „ Geinitz, Versteiner.,p, 11, pi. iv, fig. 27 a, i, <?,£?, 1848.

ELONGATA

COMPLANATA

(?)
— INTERMEDIA

- ELONGATA

Diagnosis.—Smooth to the eye ; but microscopically granulated, through being-

crowded with moderate-sized punctures : in general three quarters of an inch in
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length, and nearly five eighths in width : widest generally a little in front of its medio-

transverse line : somewhat obtusely rounded in front, and tapering behind : rather

compressed : posterior margins rounded : anterior margins sharp. Large valve

depressed in its anterior half, and slightly rounded posteriorly ; with a broad, some-

what flattened, shallow sinus in the medio-longitudinal region : umhone moderately

prominent and incurved : foramen moderate in size ; truncating the point of the umbone ;

and bounded inferiorly by the apex of the deltidium. Small valve obtusely ridged in

its medio-longitudinal region ; with the lateral surfaces sloping rapidly to the margins.

This is such a remarkably variable species, that it is difficult to draw up more than

an approximate diagnosis of it ; and for the same reason I have been compelled to

represent more specimens than would have been necessary under ordinary circum-

stances. Figures 30 to 43, inclusive, Plate VI, represent the principal varieties.

Figs. 30, 32, and 37 (different specimens) are assumed to represent the typical or

normal forms.

Figs. 31, 39 (one specimen), and 35 (young), a narrow variety.

Figs. 33, 36, and 43 (one specimen), a compressed wide variety, with a broad and

very shallow median sinus. Sp., Terebratulites latus, Schl.

Fig. 42, a variety, with a very deep median sinus.

Fig. 34, a variety, with a narrow umbonal region, and a rounded anterior half.

Schlotheim considered some of the above varieties as species. I have no decided

objection to this view; but I feel myself utterly unable to separate one,form -from

another, they merge so imperceptibly into each other. It has therefore been deemed

the best plan to unite them under only one of Schlotheim's names,—the one generally

received.

Terebratula plica, Kutorga, found in the Mountain Limestone of Sterlitamak is

considered by De Verneuil to be a variety of the present species : they undoubtedly

resemble each other in some respects ; but I have not yet seen any specimens of the

latter with the lateral marginal line so strongly curved as in the specimen represented

by Kutorga, in the 'Verb, der Min. gesellsch. St. Petersb.,' 1842, pi. v, fig. lie. The

specimen which I have partially represented in PI. VI, fig. 42, offers an approach to

it ; and Dr. Geinitz has figured a specimen offering a still nearer approximation

(Versteinerungen, pi. iv, fig. 27 c) : so that I am somewhat inclined to De Verneuil's

opinion. If Fischer's Terebratula Qualenii be correctly represented by Kutorga in the

work cited, I have considerable doubt of its being the same as Epithyris elongata,

having never seen any specimens so narrow in the umbonal region : there is an

approximation to it, however, in the specimen represented in PL VI, fig. 34.

Some specimens appear to be identical with De Verneuil's Terebratula fusifortnis, a

Carboniferous species. Since my plates were engraved, I have procured specimens at

Tunstall Hill apparently undistinguishable from the one represented in the ' Geology of

Russia,' vol. ii, pi. ix, fig. 8 a, b. Specimens from the Carboniferous Limestone of
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BoHand, often identified with Terehratula hastata, are in no respect different from the

ordinary form of the present species. Certain varieties of Ejnthi/ris ehngata have much

the aspect of the Muschelkalk Terehratula angusta} Schl., found in the Mine de Frederic a

Tarnowitz, in Silesia ; but no specimens have occurred to me with " un sillon etroit" on

the ventral or small valve, which the latter is said to possess.^

The punctures of Epithyris elongata, highly magnified in PI. VI, fig. 44, are much

smaller than in many Terebratulidias, for example, Waldheimia, etc. : they give a

finely granulated surface to the shell when examined by a Stanhope lens ; and in some

places they display a strong tendency to fall into a linear arrangement.

The loop occupies the posterior third of the shell, and is folded back on itself to a

distance equalling half its length.^

The average size of this species is about three quarters of an inch long and nearly

five eighths wide ; but occasionally specimens occur fully double this size.

Epithyris elongata is a very common fossil at Tunstall Hill, Humbleton Quarry,

Dalton-le-Dale, Ryhope Field-House Farm, in Shell-limestone. It is of much rarer

occurrence in the contemporaneous rock at Hylton North-Farm, Castle-Eden-Dene,

and at the north end of Black -Hall Rocks; also in the Breccia at Tynemouth. It is

suspected to have been found at Ferry Bridge by Professor Phillips ; and I have little

doubt of its occurring in the Mountain Limestone of Bolland. Von Buch states it to

be found at Meiningen and Schraerbach ; and Dr. Geinitz records its occurrence in

the under Zechstein and Zechstein-dolomite of Corbusen, and a number of other

German localities. De Verneuil states that " in Russia this species is only found in the

Permian system, in which it is very abundant" (Geol. Russ., vol. ii, pp. ^1 , 68) : it occurs

at Nikefur, Santagulova, Orenbourg, Jemangulova, Mount Tchelpan, Itschalki, and

at the embouchure of the Sakmara. Count Keyserling has discovered it " in the

Permian Limestone on the Wytschegda near Ustnem and Myldina" (vide Reise in das

Petschora-Land, im Jahre 1843, p. 238).

Epithyris sufflata, ScJdotheim. Plate VII, figs. 1 to 9.

Terebratulites sufflatus, Schl. Akad. Munch., vol. vi, p. 27, pi. vii, figs. 10, 1 1, 1816.

— —
,, Peti-efiictenkunde, p. 277, 1820.

— — „ Boue, Edin. Phil. Journal, vol. xii, p. 144, 1825.

(?) — INFLATA „ Brong., Tab. de Terr., p. 42.5, 1829

^ Vide Von Buch, Ueber Terebrateln.

2 The so-called Terehratula elonc/ata, represented in Count Miinster's Beitrage, Heft iv, pi. vi, fig. 14,

and found in the (?) Triassic marls of St. Kassian, appears to be another species : its beak is too much

produced compared with the Permian fossils.

^ The sketch of the loop in Plate VI, fig. 45, does not represent this structure so faithfully as could be

wished : it is rather too wide in front, and the recurved portion ought to have been carried a little further

back.
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Terebratulixes sufelata, Schl. Von Buch, Uebe/ Terebrateln, p. 102, 1834.

(?)
—

,, Phillips, Encyc. Met., vol. iv, pi. iii, fig. 4, 1834.

(?)
— INFLATA „ Op. cit., p. 617.

— SUFFLATA „ Quenstedt, Wiegmann's Archiv, 1835.

— — » Le Cocq., Transl. Von Buch, Mem. Soc. Geol. de

France, t. iii, pp. 213-14, pi. xix, fig. 12 bis, 1838.

— — „ Morris, Catalogue, p. 137, 1843.

— —
,. De Verneuil, Bull. Soc. Geol. de France, 2"" serie,

t. i, p. 26, 1844.

— — „ Geol. Russ,, vol. i, p. 222, 1845.

— ELONGATA, var. ScM. Op. cit., vol. ii, p. 69, pi. ix, fig. 9 c.

— SUFFLATA „ Tennant, Strat. List, p. 88, 1847.

— — ,, King, Catalogue, p. 7, 1848.

— ELONGATA „ Geinitz, Versteinerungen, p. 11, pi. iv, fig. 29

a,b,c; fig. 32 a, b, c, &c., 1848.

Diagnosis.—Smooth to the eye ; but microscopically granulated through being

crowded with minute punctures : in general five eighths of an inch long, and half an

inch wide : anterior half widest, and obtusely rounded : posterior half rather tapering

:

moderately and regularly convex : rounded at the margins of the anterior half: marked

with rather prominent lines of growth. Large valve with a regularly-formed mode-

rately-sized median furrow : mnbone prominent and gibbous : foramen moderate in

size ; truncating the point of the umbone ; and bounded inferiorly by the apex of the

deltidium. Small valve regularly rounded.

Epitliyris sufflata is not so variable as E. elongata : its variation is chiefly limited to

the median sinus, which, although well defined in general, is occasionally only slightly

indicated, as in the specimen represented in figs. 6 and 9, PI. VII.

It is smaller and more tumid than the last species ; and so obviously distinct from

it, that I totally disagree with Geinitz in uniting them. It differs from Epithyris

elongata in having both valves more regularly rounded ; the umbone more gibbous,

and prominent ; the margins of its anterior half rounded, and not sharp ; the small

valve not ridged (but rounded) medio-longitudinally ; the lines of growth stronger

;

the median sinus narrower, and more obviously defined ; the posterior half not quite

so tapering ; and the punctures rather smaller.

Epithyris sufflata appears to be identical with a shell found in the mountain-limestone

of Bolland, probably hitherto considered a variety of E. sacculus—a distinct, though

closely allied species. The latter differs from the former principally in having the front

decidedly emarginate : both appear to graduate into each other.

Epithyris sufflata is a less common species than E. elongata. It occurs at Humbleton

Quarry (first noticed by Quenstedt), Tunstall Hill, Ryhope Field-House Farm, Dalton-

le-Dale, and Castle-Eden-Dene, in Shell-limestone ; and at the north end of Black Hall

rocks, in a brecciated form of a probably parallel rock ; also at Tynemouth Cliff, in

what appears to be a subordinate bed of breccia. The apparently identical shell.
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already noticed as occurring at BoUand, induces me to believe that it belongs to the

Carboniferous system of this locality. According to Von Buch, it occurs at Meiningen

and Schmerbach ; and according to Geinitz, (vide ' Versteinerungen/ Erklarung der

Tab. iv) in the under Zechstein and Zechstein-dolomite of Corbusen and Konitz,

Germany. The shell which De Verneuil has figured with the name Terehratula elongata

(though with a suspicion that it belongs to the present species, of which I have no

doubt), is from the Permian marls of Itschalki, near Arzamas, in Russia. From

some figures in Miinster's ' Beitrage' (Heft iv, pi. vi, fig. \^ a, b), one would be tempted

to conclude that it occurred in the Trias marls of St. Kassian.

Since my remarks were printed, on " the remarkable valve figured byM. de Verneuil" (vide ante, p. 80),

and which I ascertained, before my Synoptical Table in page 81 was printed off", had been elevated to the

rank of a genus, under the name of Davidsonia, by M. Bouchard Chantereaux, in a Memoire published in

the ' Annales des Sciences Naturelles,' for Aug. 1849, I have been kindly favoured by the author with a

copy of the Memoire, in which I perceive that quite a different view is taken of the use of the " cones" from

what is advocated by M. de Verneuil and myself. M. Bouchard considers them as adductor muscular

impressions ; but, notwithstanding the arguments of my learned friend, I am still in favour of their having

been produced by the labial processes.

From a sketch which Mr. Davidson has just sent me, of the interior of Terehratula pulchella, which

belongs to Belthyridaa, I am now satisfied that I was in error in supposing this genus to be without an

apophysary system (vide ante, p. 141) ; as the species cited is furnished with a loop agreeing with that of

Terehratula. The next question for consideration is— have Ismenia pectunculus and Rhynchora costnta

a loop ?
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Class Lamellibranchiata, Blainville.

DiTHYEA, Aristotle.

AcEPHALES Testac£s, Cuvier.

CoNCHTFERA, Lamarck.

Bivalvia, Fleming.

Diagnosis.—'^The Lamellibranchiata are bivalve conchiferous Mollusca, which

respire by gills in the form of muscular plates of membrane attached to the mantle."

(Owen.)^

This extensive group of what may be termed ordinary bivalve shells, is divisible

into two sections, depending on their valves being attached to each other by one or

two adductor muscles.

Order Monomyaria, Lamarck.

M^SOMYONES, Latreille, 1825,

Diagnosis.—The valves attached to each other by a sub-centrally situated muscle.

The present section, of which the common oyster is a familiar example, contains the

following as its Permian representatives.

Family Pectenid^ {Les Pectinides, partini), Lamarck.

With the exception of Anomida and Ostreidce^ this family is the lowest Hn classifi-

cation of the present class, and widely distinguished from those named in several

important particulars ; even obviously from the last one, in which it is often placed ;

as its superior valve (the notched one in Pecten, the attached one in Spondylus) is inferior

in OstreidfB : it does not appear to be sufficiently known that, in this respect, both

Anomidce and Ostreidce differ from all other Monomyarians.

Of the genera included in this family, the two following are all that are known to

occur in the Permian rocks of England.

Genus Pecten, Miiller.

Diagnosis.—" Shell sub-orbicular ; beaks approximate ; ligament internal, seated

in a triangular cavity, a byssus issuing under the ear of the right valve ; foot small,

pedunculated ; mouth with branched tentacula," (Fleming.)^

The present genus has existed from the Devonian period to the present time.

^ Lectures on Comparative Anatomy, vol. i, p. 269.

2 British Animals, p. 383.



ANIMALS. 153

Pecten pusillus, Schlotheim. Plate XIII, figs. 1,^ 2, 3,

(?) New species of Pecten, Thomson. Annals of Philosophy, vol. iv, p. 417, 1814.

DisciTES PUSILLUS, Schl. Akad. Munch., vol. vi, p. 31, pi. vi, fig. 6 a, h, c, 1816.

Pletjeonectes PUSILLUS, Schl. Petrefactenkunde, p. 219, 1820.

— — „ Boue, Edin. Phil. Journ., vol. xii, p. 144, 1825.

Pecten, (S. N.), J. de C. Sow. Trans. Geol. Soc. Lond., 2d series, vol. iii, p. 120, 1829.

(?) Pecten peiscus, Schl. Brongniart, Tab. de Ter., p. 423, 1829.

Pecten, sp. not determined. De la Beche, Geol. Man., p. 385, 1831 ; Germ. Transl.,

p. 459, 1832; 3d Eng. ed., p. 573, 1833.

— PUSILLUS, Schl. Miinster., Goldfuss's Petrefacta, vol. ii, p. 72, pi. xcviii, fig. 8

a, b, c, 1835?

Lima discites pusilla, Schl. Quenstedt, Wiegmann's Archiv, vol. ii, p. 81, 1835.

Pecten '

—

„ Morris, Catalogue, p. 114, 1843.

— PUSILLUS „ Geinitz, Gsea von Sachsen, p. 96, 1843.

— — „ De Verneuil, Bull. Soc. Geol. de France, 2™° serie, vol. i,

p. 34, 1844.

— — „ Geol. Russ., vol. i, p. 225, 1845.

— — „ Tennant, Strat. List, p. 88, 1847.

— — „ King, Catalogue, p. 9, 1848.

— — „ Howse, Trans. T. N. F. C, vol. i, p. 250, 1848.

— — „ Geinitz, Versteinerungen, pp. 10, 11, pi. iv, fig. 22 a, b,

1848.

Diagnosis.—"Shell ovate orbicular equivalve sub-equilateral, convex, smooth. Ears

subrectangular, unequal, the fore part of the right valve in a great degree subplicate."

(Goldfuss.2)

This is a rather tumid, smooth, equivalved, marginally sub-orbicular species,

scarcely ever exceeding half an inch in diameter : its byssal notch is rather deep (vide

PI. XIII, fig. 2) ; its anterior ear is the longest : the sides of its umbones are nearly

perpendicular.

Pecten pusillus is rather common in the Shell-limestone of Humbleton Hill; but

much rarer in the same formation at Tunstall Hill : it is also rare in the inferior beds at

Whitley quarry, and in the breccia at Tynemouth Cliff. A specimen was found in

the Doggerbank fragment of Magnesian limestone. Dr. Geinitz records its occurrence

in the under Zechstein of Corbusen, and in the Zechstein-dolomite of Gliicksbrunn

and Liebenstein.^

^ This figure represents the shell as too oblique.

2 " Testa ovato-orbiculari eequivalvi subaequilaterali convexa Isevi, auriculis subrectangulis insequi-

lalUbus, antica valvse dextrse majori subplicata."

^ In the list of Pectens given in Professor Sedgwick's paper in Trans. Geol. Soc. London, 2d series,

vol. iii, p. 120, it is stated : "To this list Mr. Phillips has added a circular fluted species, two inches and

a quarter in diameter ;" but no fossil has yet occurred to me agreeing with this description.
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Genus Lima, Bruguiere.

Diagnosis.—" Shell longitudinally oblong, with ears ; beak remote ; Hgament

external." (Fleming.)^

This genus is not known to have existed previously to the permian period ; but

since then it has ever continued to be an inhabitant of our globe.

Lima Permiana, Kin(/. Plate XIII, fig. 4.

Diagnosis.—Half an inch in diameter : smooth : oblique towards the posterior

direction : somewhat circular : slightly tumid. Hinge-line short. TJmhone small.

The above diagnosis is taken from a specimen of the left valve, the only one that

has occurred to me. At first I took it for a valve of Pecten pusillus, to which it has a

close resemblance ; but its obliquity, and the regular sloping sides of its umbone, prove

it to be a totally different shell. I have little doubt of its being a species of Lima.

Humbleton Quarry, in the Shell-limestone, is the only locality that has yielded

me this species.

Family Aviculid^ {Les Arojides), Cuvier, 1800.

Diagnosis.—"Shell often foliated, generally rather thin, nacreous, subsequivalve

;

hinge without teeth, or furnished with some in a rudimentary state ; with an anterior

notch for the passage of the byssus." (Sander Rang.)^

Genus Monotis, Bronn.

AvicuLA, Auct.

Diagnosis.—" Shell subequivalve, unequilateral, subauriculate, depressed, closed,

auricuLited behind, subrotund before. Ear continuous. Umbones depressed sub-

mediate. Margin of the hinge linear, callous, without teeth. Canal bending down-

ward in an outward direction beneath the umbones, closed on the right valve with an

entering fold."^

The typical genus of Aviculida has two subcentral muscular impressions in each

valve (the posterior or largest belongs to the adductor muscles, and the anterior to

one of the posterior divisions of the pedal muscles), a trapezoidal cartilage pit, and a

sinus-like byssal opening in the inferior valve. None of the homologous structures are

^ British Animals, p. 388.

2 Manuel de I'Histoire, Naturelle des Mollusques, p. 285.

3 " Testa subsequivalvis, inequilatera, subauricularis, depressa, clausa ;
postice auriculata antice rotun-

data. Auricula continua. Umbones depressi-submedii. Margo cardinalis linearis, callosus, edentulus,

canali sub-umbone antrorsum vergente, in valva dextra a plica intrante obturate." (Goldfuss, Petrefacta,

p. 137.)
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thus characterised in the shell next to be noticed, and which is commonly placed in

the genus Avicula ; on the contrary, it has a deep angular byssal notch (vide PI. XIII,

fig. 7 a), a sub-triangular cartilage pit, and a single subcentral muscular impression

(vide PL XIII, fig. 20 a),—characters which appear to approximate the genus, claiming

it, to Pectenida. Perhaps the claiming genus is typical of an undescribed family,

merging Pedenidce into Aviculidcs. This view is somewhat confirmed by the histology

which Dr. Carpenter has described of a probably congeneric species, the Avicula

cygnipes, Phillips, in which " we find no trace of either the prismatic cellular substance

or the nacre, which are characteristic of Avicula ; but we meet, on the other hand,

with the coarsely-corrugated and somewhat tubular structure of the Pectenida.""^ I

am not acquainted with the character of the cartilage-pit, and the muscular impressions

of the shells, which Bronn, Miinster, and Goldfuss have placed in Monotis ; but as

their external form closely resembles that of the fossils about to be introduced, lam
induced to place it in this genus.

Monotis speluncaria, ScMotJieim. Plate XIII, figs. 5 to 21.

Gryphites speluncaeius, Schl. Akad. Miinch., p. 30, pi. v, fig. 1 a, b, c, 1816.

— — „ Petrefactenkunde, p. 292, 1820.

— — „ Boue, Edin. Phil. Journ., vol. xii, p. 144, 1825.

Productus — „ Brongniart, Tab. de Ter., p. 425, 1829.

Avicula gryph^oides, J. de C. Sow. Trans. Geol. Soc. Lond., 2d series, vol. iii, p.

119, 1829.

— — „ DelaBeche, Geol. Man., p. 384, 1831 ; Germ.

Transl., p. 459, 1832; 3d English ed., p.

573, 1833.

Producta speluncaria, Sckl. Op. cit.

— — „ Phillips, Encyc. Met., vol. iv, p. 617, 1834.

Avicula geyph^oides, J. de C. Sow. Op. cit., p. 617, pi. iii, fig- 6 a, b.

— speluncaria, Sehl. Quenstedt, Wiegmann's Archiv, p. 82, pi. i, fig. 1, vol.

i, 1835.

Peoducta — „ Thomson, Outlines Min. Geol. &c., vol. ii, p. 326, 1836.

Avicula geyph^oides, J. de C. Sow. Op. cit., p. 318.

— — „ Phillips, Lardner'sCycL, Geology, vol. i, p. 190,

fig. 3, 1837.

— SPELUNCARIA, Schl. Geinitz, Leonhard u. Bronn's Neues Jahrbuch, p. 639,

1841.

— — „ Morris, Catalogue, p. 107, 1843.

— —
,, Geinitz, Gsea von Sachsen, p. 96, 1843.

1 Report of the Fourteenth Meeting of the British Association, p. 20, J 844. A specimen of an alhed

species, Avicula lonyieostata, Stutchbury, in the Bristol Museum, possesses a single sub-central muscular

impression, as in Monotis speluncaria.
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AvicuLA SPELUNCARIA, ScJil. De Vemeuil, Bull. Soc. Geol. de France, 2°" serie, vol. i,

p. 33, 1844.

,
Geol. Russ., vol. i, p. 224, 1845.

Keyserling, Petschora-land, p. 248, 1846.

Tennant, Strat. List, p. 88, 1847.

King, Catalogue, p. 9, 1848,

de C. Sow. Howse, Trans. T. N. F. G., vol. i, p. 249, 1848.

AvicuLA SPELUNCARIA, Schl. Geinitz, Versteinerungen, p. 10, pi. iv, figs. 18, 19, 1848.

— Kazanensis, De Vemeuil. Op. cit., p. 10, pi. iv, figs. 20, 21.

MONOTIS
— GRYPHjEOIDES, J.

Diagnosis.—Sub-hemispherical ; one inch and a quarter in diameter ; shghtly

inequilateral, the posterior side being the largest ; with a short straight hinge-line.

Tipper valve lobed on its posterior side ; with numerous radiating fine, and a few

strong, ribs ; and rather prominent lamellae of growth, the latter often rising vaultedly

from under each other on the strongest ribs : umbone rounded, incurved, and projecting

behind the hinge. Small valve disciform ; finely radiately striated : hyssal notch deep ;

passing nearly to the centre of the hinge.

Monotis speluncaria is a variable species in many respects : in general the ribs

curve towards the posterior side of the shell (vide PI. XIII, fig. 5) ; but in some specimens

they display a tendency to curve in the contrary direction (vide PI. XIII, fig. 13). In

the specimen last cited the large valve is oblique towards the anterior direction

;

whereas, in general, the obliquity is posteriorly directed : the specimen represented in

PI. XIII, fig. 12, is strongly obliquated in the usual direction. In many specimens the

ribs are of different sizes, every third or fourth rib being larger than the three or four

intermediate ones: the fossils represented in PI. XIII, figs. 13, 17, are instructive

examples in this respect, and show that the specimens identified by Dr. Geinitz (vide

Versteinerungen, pi. iv, figs. 20, 21) with De Verneuil's Avicula Kazanensis, are merely

varieties of the present species. The lamellae of growth, as they pass over the large

ribs, are generally vaulted (vide PL XIII, fig. 5) ; but in some specimens, especially

those occurring at Silksworth (vide PI. XIII, fig. 21), they become tubular. Oc-

casionally a variety is found entirely without ribs, as represented in PI. XIII, fig. 1 1

,

My largest specimen, the one represented in PI. XIII, fig. 20, and exhibiting the

adductor, pedal, and pallial muscular impressions, measures an inch and a half in diameter.

M, de Verneuil has described a Russian Permian shell under the name of Avicula

Kazanensis, which has some resemblance to the present species, but differs from it in

having a long straight hinge ; in being more produced in the cardino-frontal region,

and more decidedly obliquated. The three specimens figured in the ' Geology of

Russia,' pi, XX, figs, 14 a, b, c, do not all appear to belong to A. Kazanensis, inasmuch

as fig, 14 c (which represents the flat valve), from its slight obliquity, and its radiating

lines, might readily be taken for a Monotis speluncaria, were it not that its notch is

far from being so deep as it is in the latter.

Monotis speluncaria is a common fossil, both in Germany and England. Von
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Schlotheim, who gave some excellent representations of it in the ' Denkschriften der

Koniglichen Akademie zu Miinchen,' was the first to make it known, as occurring at

Gliicksbrunn. Dr. Geinitz notices its being found in the lower Zechstein of Corbusen ;

in the upper Zechstein at Roschiitz; and in the Zechstein-dolomite of Possneck, Konitz,

Altenstein, &c. In England it is found in the Shell-limestone of Humbleton Quarry,

Ryhope Field-house Farm, Dalton-le-Dale, Tunstall Hill, Silksworth, Hylton North Farm,

north end of Black Hall rocks, and Castle Eden Dene. A few examples occurred to

rae in the breccia of Tynemouth Cliff; and a single specimen in the fragment of

Magnesian Limestone dredged up near the Dogger Bank. M. de Verneuil and Count

Keyserling notice specimens found in the Russian Permian rocks near Arzamas,

and of Ust-Joschuga, apparently belonging to this species. Is the flat valve, already

noticed, as resembling Monotis speluncaria, from the same deposit containing M. Kaza-

nensis, and from the neighbourhood of Kazan ?

Monotis radialis, Phillips. Plate XIII, figs. 22, 23.

(?) Pecten, sp. 2, (S. N.), J. de C. Sow. Trans. Geol. Soc. Lond., 2d series, vol. iii,

p. 120, 1829.

Pecten radialts, Phillips. Encyc. Met., vol. iv, pi. iii, fig. 5, 1834.

Monotis — „ King, Catalogue, p. 9, 1848.

Diagnosis.—Somewhat elliptical longitudinally in its marginal outline ; with a short,

straight, hinge-line. Large valve with numerous, fine, radiating, slightly tuberculated

ribs; and a very small umbone. Small valve (unknown).

This species might be taken for a flattened variety of Monotis speluncaria, a view

which I am certainly not prepared to urge any strong objection against ; but it differs

therefrom in having a very slightly developed umbone, and in being a narrower and

longer shell. It varies equally as much as the latter in its marginal outline and

superficial ornamentation (vide PL XIII, figs. 22, 23). Professor Phillips describes it

as being " convex, circular, marked with striae, slightly tuberculated ; about the same

size as" Pecten pusillus ; which is perhaps a hurriedly drawn-up description, as the

specimen figured in the ' Encyclopaedia Metropolitana' is much larger, and clearly

the present species.

Monotis radialis occurred to Professor Phillips in the Shell-limestone of Humbleton,

which is the only locality for it kno\NTi to me.

Monotis Garforthensis, King. Plate XIII, fig. 24 and (?) fig. 25.

Diagnosis.—Upper valve moderately convex ; with numerous fine radiating tubu-

liferous ribs, and a moderate-sized umbone.
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From the imperfect state of the only specimen I have seen of this species, it is

impossible for me to draw up any other than a provisional description of it. The

specimen is represented of the natural size in PI. XIII, fig. 24 ; but unfortunately,

owing to its not being sufficiently cleared of the matrix, its marginal outline cannot be

correctly delineated or determined.

It agrees with certain varieties oi Monotis speluncaria in its tubuliferous ribs : it also

bears some resemblance to Schlotheim's Ostracites spondyloides of the Muschelkalk.

Mr. E, Charlesworth has kindly allowed me to represent a testiferous specimen

(vide PL XIII, fig. 25^), found in the same locality where the present species occurs,

and exhibiting the inner surface of the flat or lower valve. It closely resembles the

corresponding valve of Monotis speluncaria, except in being thinner : it is probably the

under valve of Monotis Garforthensis.

The specimen represented in PI. XIII, fig. 24, belongs to the York Museum
(ticketed No. 8837), and was found at Garforth.

Order Dimyaria, Lamarck.

Diagnosis.—The valves attached to each other by two muscles laterallv situated.

Family/ Mytilid^ {les Monies), Cuvier.

The common Mussel is the type of this group.

Genus Mytilus, Linnaeus.

Diagnosis.—" Shell equivalve, very inequilateral, subtriangular, more or less tumid,

surface covered with an epidermis ; beak terminal. Hinge without teeth, though often

more or less denticulated ; ligament linear, internal ; two unequal muscular impressions

;

pallial impression obscure, simple."^

This group is represented by the common Mussel.

The shells next to be noticed do not seem to belong to the present genus, at least, as

it is generally defined, and judging of it by the characters of its typical species. Instead

of having the cartikge nearly concealed, situated in a fissure wider at the bottom than

at the top, and covered with the hinge-margins, they have it exposed, and situated in a

furrow wider at the top than at the bottom. They differ also from Mytilus, as above

described, in being inequivalved, and in having the anterior adductor muscle attached

to, and passing between, two oblique or horizontal plates in the point of the umbonal

^ The portion on the left side of the line on the left side of the figure is restored.

2 Forbes and Hanley, British Mollusca, vol. ii, p. 168.
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cavity.^ Dr. de Koninck has described a genus under the name of Myalina^ which

is perhaps the proper receptacle for these shells ; but I am averse to placing them

in it, in consequence of there being one or more Neocomian inequivalved Mussels

(e. g. Mytilus inaquivalvis), and some recent species {M. bilocularis, &c.) with umbonal

trarisnerse plates? Perhaps there are some true Mussels in which the cartilage is

exposed, and placed in a furrow, as in the two Permian species. The latter have

the cartilage-plates or fulcra parallelly grooved as they are in Myalina (vide PL XIV,

fig. 13). The Mytilus crassus, Fleming, belongs to De Koninck's genus; and all the

modioliform shells described by J. de C. Sowerby in Mr. J. Prestwich's Memoir ' On

the Geology of the Coal-field of Coalbrook Dale' (vide Trans. Geol, Soc. Lond., 2d

series, vol. v, PI. XXXIX, figs. 10, 15— 18), appear to be congeneric species. As I

strongly suspect these were all fresh- or brackish-water shells, one is seemingly

warranted in characterising Myalina as a fresh-water genus. The next question for

consideration is, whether it possessed any marine species. If the Permian forms

belong to De Koninck's genus,

—

Myalina, like some other genera, may be said to

contain both kinds, as they were undoubtedly oceanic shells.

Mytilus squamosus, /. de C. Sowerby. Plate XIV, figs. 1, 2, 3, 4, 5, 6, 7.

Casts of bivalves resembling muscles. Winch. Trans. Geol. Soc. Lond., vol. iv,

p. 10, 1817.

(?) Mtttlus, N.S., Phillips. Phil. Mag., vol. iv, p. 403, 1828.

— SQUAMOSUS, J. de C. Sow. Trans. Geol. Soc. Lond., 2d series, vol. iii, p.

120, 1829.

— — „ De laBeche, GeoL Man., p. 385, 1831; Germ.

Transl., p. 459, 1832; 3d Eng. ed., p. 573,

1833.

— — „ Phillips, Encyc. Met., vol. iv, p. 616, 1834.

— — „ Thomson, Outlines of Min. Geol. &c., ' vol. ii,

p. 316, 1836.

— Hausmanni, Goldfuss. Petrefacta, part ii, p. 168, pi. 138, fig. 4, 1837.

— actjminatus, «7. de C, Sow. Phillips, Lardner's Cyclop., Geology, vol. i, p.

190, fig. 2, 1837.

Gekvillia, Geinitz, Leonhard u Bronn's Neues Jahrbuch, p. 639, 1841.

Mytilus squamosus, J. de C. Sow. Morris, Catalogue, p-. 93, 1843.

^ The situation of the anterior adductor muscle is shown by the cast of the space intervening the

horizontal plates (that is, the prolongation between the umbones in the cast represented in Plate XIV. fig. 5)

displaying its impressions : these are seen on the prolongation ; but they cannot be represented in the

figure. Through an oversight, the impression marked c in fig. 7, PI. XIV, is referred to the anterior adductor

muscle in the explanation appended to the plate : it ought to have been named the impression of the anterior

visceral or pedal muscle.

* Description des Animaux fossiles, qui se trouvent dans le terrain carbonif^re de Belgique, p. 125.

' The genus Dreissina, being a fresh-water group, is not taken into consideration.
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Gervillia ? Geinitz, Gaea von Sachsen, p. 96, 1843.

Mytilus acuminatus, J. de C. Sow. De Verneuil, Bull. Soc. G60I. de France, 2"" serie,

vol. i, p. 32, 1844.

— — „ Geol. Russ., vol. i, p. 224, 1845.

— Hausmanni, Goldfuss. Geinitz, Grundriss, p. 453, 1846.

— ACUMINATUS, J. de C. Sow. Tennant, Strat. List, p. 88, 1847.

— Hausmanni, Goldfuss. King, Catalogue, p. 9, 1848.

— ACUMINATUS, J. de C. Sow. Howse, Trans. T. N. F. C, vol. i, p. 248, 1848.

— H.AVSMA.iiNi, Goldfuss. Geinitz, Versteinerungen, pp. 9, 10, pi. iv, figs. 12, &c.,

1848.

Diagnosis.—" Ovate, acuminate, the laminae of the shell having the appearance of

scales ; length more than an inch." J. de C. Sowerby.^

Having examined the originals of this species in Mr. J. de C. Sowerby's collection,

I have ascertained that they are identical with the shells noticed in the above

synonymy.^

As J. de C. Sowerby and Goldfuss have overlooked two or three important

characters of this interesting species, it is necessary for me to add, that it is inequi-

valved ; has ecurved umbones, a horizontal septum within the umbonal cavity of each

valve, and a wide longitudinally-grooved cartilage-furrow or fulcrum. Its muscular

system has already been noticed ; but it may be added, that the anterior visceral or

pedal muscles, judging from the position of their impressions (vide PL XIV, fig. 7 c),

have been situated much further back than is usual in Mytilus : the relative position of

the posterior adductor and posterior visceral muscular impressions is correctly repre-

sented in the figure just noticed : the pallial line is even more strongly displayed on the

fossil than it is in fig. 6. It is very often found nearly smooth, as in fig. 3 ; but under

more favorable conditions, its squamose character, which results from the prominency

of the incremental laminae, is finely displayed, as in the specimen represented in fig. 4.

Mytilus squamosus is a widely-distributed species. " It occurs in considerable

abundance near Ferry Bridge, but generally in the form of casts" (Sedgwick, Geo].

Trans., 2d series, vol. iii, p. 120). The instructive specimen represented in PI. XIV,

figs. 6, 7, was collected by Mr. Binney at Hampole, in Yorkshire. It also occurs at

Tunstall Hill, Dalton-le-Dale, Humbleton Quarry, and Silksworth. Dr. Geinitz records

its occurrence in the upper Zechstein of Paschkowitz, Cosma, Lehndorf, Sommeritz,

SchmoUn, Roschiitz, Kamsdorf, Elgersburg, Roda, Salzungen, Ahlstedt, Osterode, and

Neuhof ; also in the Dolomite of Miihlberg and Scharzfeld.

1 Trans. Geol. Soc. Lond., 2d series, vol. iii, p. 120. The following is Dr. Goldfuss's diagnosis : "Myt.

testa ovata-acuta convexa lamellosa, umbonibus acutis, margine cardinali recto, latere inferiore decUvi, lineis

concentricis subdistantibus." (Petrefacta, p. 168.)

2 Mytilus Hausmanni, Goldf., was incorrectly identified with Modiola acuminata in my ' Catalogue,' p. 9.
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Mytilus septifer, King. Plate XIV, figs. 8, 9, 10, 11, 12, 13.

MoDiOLA ACUMINATA,! J. de C. Sow. Trans. Geol. Soc. Lond., 2d series, vol. iii,

p. 119, 1829.

— _ „ De la Beche, Geol. Man., p. 385, 1831 ; Germ.

Transl., p. 459, 1832; 3d Eng. ed., p. 573,

1833.

— — „ Phillips, Encyc. Met., vol. iv, p. 616, 1834,

— ^ „ Thomson, Outlines of Min. Geol. &c., vol. ii,

p. 316, 1836.

— — „ Morris, Catalogue, p. 91, 1843.

Mytilus septifer, King, De Verneuil, Bull. Soc. Geol. de France, 2"* serie, vol. i,

p. 32, 1844.

OsTEEA ? PUsiLLA (young), King. Op. cit., p. 34.

Mytilus septifee „ Geol. Russ., vol. i, p. 224, 1845.

OsTREA PUSILLA (young), „ Op. cit., p. 225.

(?) Mytilus Hadsmanni, Goldfuss. Keyserling, Petschora-land, p. 260, pi. xiv, figs. 2,

2 a, 1846. '

— SEPTIFEE „ Tennant, Strat. List., p. 88, 1847.

— — „ King, Catalogue, p. 10, 1848.

OsTEEA ? Tayloriana (young), King. Op. cit. p. 9.

Mytilus squamosus, J. de C. Sow. Howse, Trans. T. N. F. C, vol. i, p. 248, 1848.

(?) — Hausmanni, Goldfuss. Geinitz, Versteinerungen, pi. iv, fig. 14, 1848.

Diagnosis.—Inequivalve : tumid : rhomboidal marginally, the hinge line being

slightly oblique (in old specimens) to the anterior and posterior margins : three quarters

of an inch long, and half an inch wide : with foliaceous laminae of growth. Vmhones

ecurved at the point. Vmhonal cavities, each with an oblique plate serving as a

falcrura for the anterior adductor muscle.

" This species, a shorter and wider one than the last, is lobed in front like a Modiola,

and furnished with a ridge that posteriorly bounds the anterior adductor muscular

impressions."^

The form of Mytilus septifer varies with age, young specimens being more oblique

and narrower than old ones. It was this circumstance that led me into the error of

considering some single valves of very young individuals to belong to a distinct shell,

which I named in my ' Catalogue' Ostrea ? Tayloriana. The ridge or plate in the..umbonal

cavities is also somewhat variable, being more oblique when the shell is young than when

it is old ; but in both cases, although it " posteriorly bounds the anterior adductor

muscular impressions," it has obviously served as a fulcrum for the producing muscle.^

1 Mr. Sowerby's specific name having been anticipated by Schlotheira's Mytilites acuminatus, for

another shell, it has been deemed necessary to employ that of septifer for the present species.

® King, Catalogue, p. 10.

3 It is difficult to represent the anterior adductor muscular impressions on casts, as the curving of the

umbones prevents their being properly seen: the impression a, in fig. 11, PI. XIV, ought to have been

placed much further forward, where in fact it cannot be represented in the figure.

V
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Mytilus sepiifer occurs " at Byers's Quarry, Whitburn, Roker, Suter Point, and

Marsden, in a formation probably the equivalent of the German Rauchwacke"

(Catalogue, p. 10) ; also in the same formation south of Black Hall Rocks on the

coast of Durham (Sedgwick). Specimens of what is considered "a larger species,

length half an inch" (but perhaps only an enlarged form of the present one), " occurs in

the upper thin-bedded limestone at Cold Hill, a few miles east of Aberford" (Sedgwick).

It probably occurs in some of the Zechsteins of Germany. Count Keyserling figures a

fossil under the name of Mytilus Hausmanni (but which, I suspect, belongs to the

present species), found in the Permian rocks of Petschora-land.

Family Edmondiid^, King.

This is a provisional group supposed to be related to Mytilidce, concluding from the

internal cartilage fulcra, edentulous hinge, and entire pallial line of its type.

Genus Edmondia, De Koninck, 1843,

Sanguinolama, Auct.

IsooARDiA (iinioni/ormis), Phillips,

Sanguinolites {angustata, Phillips), M'Coy, 1844.

Diagnosis.—"Shell tumid, equivalved, unequilateral, transverso-suboval, or rounded,

striated transversely, the lunula gaping ; no hinge teeth ; hinge with a small transverse

thin plate, internal, greatly strengthened by an internal ligament." ^ (De Koninck.)

Type, Isocardia unioniformis, Phillips.

In the ' Annals and Magazine of Natural History' for November, 1845, 1 published

an account of a new genus, as a receptacle for certain fossils which had been generally

placed in Banguinolaria. The characters of the genus were principally derived from

two species apparently closely related to each other, viz. Sanguinolaria sulcata, Phillips,

and Hiatella sulcata,^ Fleming. Although closely resembling each other, these species

^ " Testa tumida, sequivalvis, inaequilatera, transverso-subovalis, vel rotundata, transversim striata; lunula

biante ; dentibus cardinallbus nullis ; cardine lamella transversa, interna, ligamento interno idonea, munito."

Vide Description des Animaux Fossiles qui se trouvent dans le ter. carb. de Belgique. The following

is Dr. de Koninck's French description :
" Coquille renflee, equivalve, inequilateral, transverse, subovale, ou

arrondie, couverte de stries nombreuses, transverses et concentriques ; lunule echancree ; charni^re depourvue

de dents, remplacees par une lamelle transverse, etroite, profondement situ^e et en partie recouverte par le

crochet et ayant probablement servi h. supporter un ligament interne, d'une forme a peu pres analogue."

(Loc. cit.)

2 In my paper referred to in the text, this shell is identified with the Pholodomya elongata of Dr. Morton

(vide Ann. and Mag. of Nat. Hist., vol. xiv, pp. 316-17) ; but since it was written, I have ascertained that

the shell named Hiatella sulcata by Dr. Fleming, in his 'British Animals,' p. 463, is the same species, and

consequently quite distinct from the Sanguinolaria sulcata of Professor Phillips, who was disposed to regard

both as specifically identical. I had long suspected the shell in question to be the same as Dr. Fleming's

Hiatella sulcata, from its agreeing with this species in being " closely and obsoletely striated longitudinally,

the striae consisting of minute tubercles," as displayed in the specimen represented in figure 5, Plate XX,
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differ remarkably in the position of their cartilage fulcra, which in the former are

lamelliform, elongated in the direction of the cardinal line, and, as in Lutraria elliptica,

directed downwards within the dorsal cavity (vide PL XX, figs. 2 a, 3, 4) ; while in the

latter they are external, and of the ordinary form. On examining another species

somewhat resembling them, and which I provisionally named Allorisma constrida^ the

cartilage fulcra appeared to occupy an intermediate position. Hence I was led to

consider that these shells were furnished with cartilage fulcra, varying from an internal

to an external position ; and that they constituted a generic group, for which I proposed

the name Allorisma. Moreover, I predicated of the genus a character which was dis-

played on several of my specimens of the so-called Hiatella sulcata, viz. a sinus in the

pallial line (vide PL XX, fig. 5 c). It happens, however, that the last noticed character

was based on insufiicient data : that, in fact, the pallial line, which I had not then seen,

of Sanguinolaria sulcata is entire, or, in other words, not sinuated, as was subsequently

pointed out by Mr. Morris.^ At the time this gentleman's discovery was published, I

ascertained that the Isocardia unioniformis, Phillips, possessed a pair of cartilage fulcra,

similar to those oi Sanguinolaria sulcata, and an entire pallial line :^ this led me to the con-

sideration of De Koninck's genus JEilmondia, which is typified with the former species.

I now ascertained that Dr. Koninck had anticipated me in the discovery of the

vertical cartilage fulcra, which he describes singly as " une lamelle transverse, etroite,

profondement situee et en partie recouverte par le crochet et ayant probablement

servi a supporter un ligament interne, d'une forme a peu pres analogue." It will thus

be evident, that in constructing the genus Allorisma, I have erred in placing together

two widely-different kinds of shells,—the one (with the sinuated pallial line) having been

inhabited by a mollusk with an anal and a branchial siphon,—the other (with the entire

pallial line), by a mollusk unprovided with these appendages. It is equally evident,

as regards the latter kind, the one represented by Sanguinolaria sidcata, that the

—a character which was noticed in my paper (p. 316). This suspicion is now confirmed by the following

extract from a letter with which I have been favoured by Dr. Fleming, to whom I forwarded a couple of

specimens of this shell for comparison : " two of the shells do certainly resemble my Hiatella sulcata

:

on one of the casts there are traces of the striae, a character rarely to be met with owing to the extreme

thinness of the shell, and its usual imperfectly preserved state."

^ As this shell has apparently not been described, I venture to publish the following diagnosis of it.

Allorisma constricta. King. Twice as wide as it is long. Umbones tumid ; incurved ; approximating

;

projecting behind the hinge ; situated a little behind the centre of the anterior half of the shell. Valves

with a slight longitudinal constriction immediately in front of the umbones ; transversely ribbed ; marked

with faint incremental lines. Ribs rather faint, and obliquely crossed with the incremental lines on the

anterior third of the shell ; dichotomised on the constriction ; and rather prominent on the rest of the

valves, except on their dorsal slope. Lunule oblong, and shallow. Corselet long, and rather deep. Dorsal

line slightly concave ; ventral, flatly convex ; anterior, evenly rounded ; posterior, obliquely rounded.

Pallial muscular sinus shallow. Found in the Carboniferous shales, Redesdale, Northumberland. My
largest specimen is two inches and a half wide.

2 Strzelecki's Physical Description of New South Wales, &c., p. 270.

3 Specimens of this shell, and other allied species, showing an entire pallial line, I first saw in the valuable

coal collection of carboniferous fossils belonging to the Rev. Mr. Jenkinson of Lowick, Northumberland.
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establishing of the genus Edmondia by De Koninck renders it necessary for me to

modify Allorisma by restricting it to the kind represented by Hiatella sulcata. Another

opportunity will herein occur to speak more in detail of the latter genus.

There is much difficulty in distinguishing the various species of Edmondia, in con-

sequence of their resembling forms belonging to other genera, and rarely displaying the

essential characters of the genus. Thus the generic collocation of the so-called Sangui-

nolaria undata, Portlock, is far from being correctly determined. I am inclined to think,

if this species is not an Edmondia, that it belongs to a genus closely related to it ; as

there is some appearance of a deep vertical cartilage-plate (though much reduced in size,

compared with that of Edmondia sulcata, Ed. unioniformis, and other species), occupying

about one third of the length of the dorsal margin of the valves : perhaps it belongs

to the genus Orthonota of Conrad, which is typified by a similarly-formed shell, the

Orthonota undulata, Conrad, characteristic of the Hamilton group of rocks (Devonian)

in North America.

Synonymous with Edmondia is Professor M'Coy's Sanguinolites^ which is typified

with Phillips's Sanguinolaria (?) angustata, a species having (as well as the one

[Sanguinolaria arcuata, Phillips] next in order of description in the ' Synopsis of the

Carboniferous Fossils of Ireland')^ all the characters of the present genus.^

Edmondia appears to be a singular genus, both in its cartilage fulcra and muscular

system. The former, as existing in Edmondia sulcata {Sanguinolaria id., Phillips), are

represented in t'late XX, figs. 2 a, 3, and 4. By referring to these figures, it will be

seen that the plates are situated within the umbonal cavity, and have a striking re-

semblance to a bivalve shell. The figures cited are copies of a fossil (cast) which was

originally in the state represented in figure 1 ; but by carefully chipping off the

umbones, it was made to display two plates, singly curving within each of the

umbonal cavities, as in figure 2 a : both occupy their exact relative position in (the

magnified) figure 4 ; and figure 3 is an enlarged representation of the most perfect one.

Having broken off the umbones of a number of specimens with the like result, I can

speak with confidence as to these plates belonging to the shell; and I am equally

confident, from what is displayed in several sections which I have made of the shell

from the dorsal to the ventral margin, that each one is attached by its upper margin

to the hinge-plate in both valves. Looking at such shells as Lutraria elliptica, we

discover that similar structures serve as supports or fulcra for the cartilage : we are

therefore led to conclude that the plates of the fossil under consideration have

"^ Vide Synopsis of the Carboniferous Fossils of Ireland, p. 47.

2 A specimen of Sanguinolarin (?) angustata in the Gilbertsonian collection of the British Museum,

exhibits the groove left by one of the cartilage fulcra : casts of Sanguinolaria arcuata, with the grooves left

by the cartilage fulcra, are rather common at Redesdale in Northumberland.

^ Professor M'Coy has included species of various genera in his Sanguinolites : some appear to be

Allorismas (e. g., Sanguinolaria tumida, Phillips) ; and others Pleurophoruses {Sang, tricostata, Portlock) :

S. undatus is perhaps an Orthonota ; S. contortus appears to belong to an undescribed genus ; and ;S,

radiatus is seemingly a Janeia.
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answered a similar purpose,—a conclusion powerfully supported by an examination

of Modiola vulgaris, in which the cartilage is internal, and attached to the surface

of an excavation in the thickness of both hinge-plates. Now it is not difficult to

comprehend how easily such a fulcrum could become modified into that of Edmondia,

by the inferior margin of each excavated surface becoming more and more projected

from the hinge-plate. A modification of this kind is instructively illustrated by the

cartilage fulcral plates, or spoon-shaped processes, in both valves of Mi/a truncata.

It remains to be observed, that the cartilage-plates in Edmondia vary somewhat in

direction, according to species. In Edmondia unioniformis {Isocardia id., Phillips), and

Ed. Murchisoniana, they are closer to the surface of the umbonal cavities than in

E. sulcata}

The wide space between the cartilage-plates of the present genus indicates that

the cartilage has been of considerable thickness ; but it does not appear to have been

much thicker than that of Modiola, Lutraria, and Mi/a.

The anterior portion of the muscular system of Edmondia is somewhat peculiar. In

good casts of Edmondia sulcata there are four muscular impressions in front of the

umbone ; two large ones perpendicularly situated (the uppermost, which is half the

size of the lowest, is bounded posteriorly by a slightly elevated ridge), and other

two, which are very small, situated between and at right angles to the former. The

lowest of the large impressions may be safely referred to the anterior adductor muscle
;

while the uppermost, together with the two small ones, I am of opinion belonged to

the visceral or pedal muscles. The large size of the uppermost muscular impression

is seemingly indicative of the Mollusk having had a large foot, as is the case with

Unionida and some other families.

Concluding from what is at present known, the existence of Edmondia appears to

have been confined to the close of the primary period ; as species are not yet known to

occur in any other than the Carboniferous and Permian formations.

Edmondia Murchisoniana, King. Plate XIV, figs. 14, 15, 16, 17.

Edmondia Murchisoniana, King. Catalogue, p. 10, 1848.

— ELONGATA, Howse. Trans. T. N. F. C, vol. i, p. 243, 1848.

i)^«yrao5^>.—^Transversely oblong ; inequilateral ; rather tumid ; slightly wrinkled,

and finely striated parallel to the margins. Half an inch in width, and three eighths in

length. Valves with a rectilinear hinge-margin, obtusely rounded or somewhat squared

lateral extremities, and a flatly convex ventral margin. Cartila(/e-fulcra half the length

of the cardinal line ; strongly curving within the umbonal cavities ; with the free

margin of their anterior half deeply sinuated.

1 The character of the cartilage fulcra of Edmondia is strikingly simulated by the posterior adductor

muscular plates of Teredo navalis ; and very singularly so by those of T. bipennata, in which they are

actually external, being elevated above the dorsal margin of the valves.
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This pretty species, which is dedicated to the accomplished founder of the " Permian

System," has some resemblance to the so-called Sanguinolaria truncata, Goldfuss, which

differs, however, in having a subarcuated hinge-line. It also resembles young specimens

of Edmondia unioniformis, Phillips, except that the latter is grooved, and not striated.

The dorsal and ventral margins of Edmondia Murchisoniana are nearly parallel to

each other. The valves are evenly convex, owing to which character the umbones are

only slightly prominent. A rather long, slightly-developed, curving ridge posteriorly

bounds the anterior muscular impressions. The cartilage-fulcra (vide PI. XIV, fig. 1 7 a),

when the valves are closed, have a striking resemblance to a Gastrochana,—the

arcuation of their anterior margin producing a gape resembling that of the latter

shell. My largest specimen, measures an inch in width.

Edmondia MiircJiisoniana is a rare species, having only been found in the Shell-

limestone of Humbleton Quarry and Tunstall Hill.

Family Bakevelliid^, King.

The present group appears to be related to Mytilida and Arcidce.

Genus Bahemllia} King, 1848.

Diagnosis.—Aviculoid : biareagerous : inequivalved, the right valve being the

smallest. Teeth linear ; situated at the terminations of the hinge. Cartilage divided

;

fitting into pits excavated in the hinge-areas. Valves sinuated in the anterio-ventral

margin for the passage of the foot or byssus.

Type Avicula antiqua, Mlinster.

"This genus is proposed for some inequivalve shells hitherto placed in Avicula.

It possessed two adductor muscles,^ and therefore has no relation to Avicula, which is

a true Monomyarian :^ further, it is furnished with a plurality of cartilage-pits (from

1 Named after the late Mr. Bakewell ; as his instructive ' Introduction to Geology' was the first work on

the subject I read.

2 Vide Plate XIV, fig. 33 a, b.

^ Contradictory views are held regarding the number of adductor muscles of Avicula. Deshayes, in the

last edition of Lamarck (vol. vii, p. 95), states that there is only one ; while Mr. Gray asserts there are two

(vide Synopsis of the British Museum, p. 118, June 17, 1841) : Forbes and Hanley, speaking of the family

Aviculidce, state, that in it " we have a passage from the dimyarian to the monomyarian LameUibranchiate

bivalves, great groups, which, though convenient sections, can scarcely be regarded as of ordinal value,"

(Vide Brit. MoU., vol. ii, p. 250.) The question involved in this passage is of the utmost importance in a

classification of the Lamellibranchiata ; it is therefore to be regretted that the authors of the ' British Mol-

lusca' have thus summarily disposed of it. My own examination of a Mediterranean specimen of Avicula

Tarentina is confirmatory of M. Deshayes' statement ; inasmuch as I have been unable to discover an

anterior adductor muscle in this shell : those occupying its place are the anterior visceral or pedal muscles :

the posterior pedal muscles are unusually large, and attached close to, and in front of, the subcentrically

situated adductor muscle : perhaps the former have been taken for the anterior or extra adductor ?
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two to five, according to species), as in Perna and Gervillia ; and it possesses anterior

and posterior linear teeth/ similar to those of the Cucullsea-toothed Arks."^

Until more is known of the general characters and chronogeny of a number of

palaeozoic fossils apparently belonging to Pterinea, Goldfass, Actinodonta, Phillips,

Modiolopsis, Hall, Myalina, Koninck, and some undescribed genera, it is impossible to

speak with any safety as to the afl&nities of the present genus, or even the family which

it typifies. " Bakevellia appears to be related to Pterinea; but the latter has no

cartilage-pits :" its resemblance to Avicula is purely simulatory.

Bakevellia ceratophaga, Schhtheim. Plate XIV, figs. 24, 25, 26, 27.

Mytilites keeatophagus, Schl. Akad. Miinch., vol. vi, p. 30, pi. v, fig. 2 a, b, c, 1816.

— CERATOPHAGUS, „ Pctrcfactenkunde, p. 293, 1820.

— — „ Boue, Edin. Phil. Journ., vol. xii, p. 144, 1825.

Avictjla—striated sp., -which resembles a Gervillia, J. de C. Sow. Trans. Geol. Soc.

Lend,, 2d series, vol. iii, p. 119, 1829.

Mytilus keratophagus, Schl. De la Beche, Geol. Man., Germ. TransL, p. 459, 1832

;

3dEng. Ed., p. 573, 1833.

— ? — „ Phillips, Encyc. Met., vol. iv, p. 617, 1834.

Goldfuss, Petrefacta, 2d part, p. 126, pi. 116, fig. 6.

Geinitz, Gsea von Sachsen, p. 96, 1843.

De Verneuil, Bull. Soc. Geol. de France, 2"° serie, t. i,

p. 33, 1844.

Geol. Russ., vol. i, p. 224, 1845.

Geinitz, Grundriss, p. 457, 1846.

Tennant, Strat. List, p. 88, 1847.

King, Catalogue, p. 10, 1848.

Howse, Trans. T. N. F. C, vol. i, p. 249, 1848.

Geinitz, Versteinerungen, p. 10, pi. iv, figs. 16, 17, 1848.

Avicula ceratophaga

keratophaga

Bakevellia ceratophaga

Avicula keratophaga

Gervillia —

Diagnosis.—" Shell subrhomboidal, arched, the front wing rounded, the one behind

falciform produced, with regular concentric lines."^

Bakevellia ceratophaga is so truly like an Aviada, in its long hinge-line, slight

umbonal divarication, prominent incremental lines, long posterior wing, anterior lobe,

and byssal or ^edal sinus, that Schlotheim, who published some excellent figures of it,

was struck with its " resemblance to young specimens of Mytilus Jtirundo, Linn."*

It is somewhat variable in form ; but its distinctive characters are easily recognised

in the line of separation, between the convexity of the upper or large valve and the

area of the wing, being abrupt, well defined, and slightly oblique to the cardinal line; and

1 Vide Plate XIV, fig. 34.

* King, Catalogue, p. 10.

2 "Avicula testa subrhomboidali fornicata, ala antica rotundata postica falciformi producta, lineis con-

centricis regularibus." (Goldfuss, Petrefacta, 2d part, p. 126.)

^ Denkschriften der KbnigUchen Akademie zu Miinchen, vol. vi, p. 30.
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in the deep sinus of the wing-area. " The line of separation" noticed is not so prominent

on the under or small valve. The hinge-area possesses six or more cartilage-pits. It

is a beautifully striated species. The Carboniferous Gervillia laminosa, Phillips, appears

to be an allied form.

Bakevellia ceratophaga occurs rather rarely in the Shell-limestone of Humbleton

Quarry and Tunstall Hill. It has been noticed in a locality one mile north-west of

Pontefract. The Doggerbank fragment of Limestone contained a single specimen.

Another specimen occurred to me in the Breccia of Tynemouth Cliff. Dr. Geinitz

having confounded this species with the following one, it is difficult to speak precisely

as to its German habitats : probably both species agree in this respect : the following

localities from the ' Versteinerungen' (p. 10) are therefore given on this supposition:

"rarely in the under Zechstein of Corbusen, Duchy of Altenberg; in the Lime-

stone between the Weissliegenden and Kupferschiefer, also in the Zechstein of

Kamsdorf and Seissla near Konitz ; in the upper Zechstein of Roschiitz near Gera,

Herges in the Schmalkalden province, Hirschberg near Asbach, between Allendorf and

Zizzendorf; in Dolomite near Poessneck, Konitz,' and Gliicksbrunn in Thuringia.

According to Beyrich, in Schlesien." Fossils, which Count Miinster has identified

with the present species, occur in the Trias (?) rocks of St. Kassian.

Bakevellia anttqua, Miinster, Plate XIV. figs. 28, 29, 30, 31, 32, 33, 34.

AvicuLA ANTiQUA, Munsler. Goldfuss, Petrefacta, part ii, p. 126, pi. cxvi, fig. 7 a, b.

(?) A SPECIES OF AviCTJLA,2 MtircMson. Silurian System, p. 50, 1839.

AvicuLA INFLATA, Browti. Trans. Manch. Geol. Soc, vol. i, p. 65, pi. vi, figs. 25, 26, 1841.

— BiNNEYi „ Op. cit., p. 65, pi. vi, fig. 27.

— DiscoBS „ Op. cit., p. 65, pi. vi, fig. 28.

Last three synonyms, Brown. Brown's Fossil Concliology, pi. ixvi**, figs. 3-8, 1843

Do. „ Morris, Catalogue, p. 106, 1843.

Do. „ De Verneuil, Bull. Soc. Geol. de France, 2™^ serie, t. i,

p. 33, 1844.

AvicuLA ANTIQUA, Munst. Loc. cit.

— — „ Geol. Russ., vol. i, p. 224; vol. ii, pp. 319-20, pi. xx, fig.

13 «, b, 1845.

Capt. Brown's three synonyms. Loc. cit.

AvicuLA ANTIQUA, Miiust. Kcyserling, Petschora-Iand, p. 250, 1846.

— — „ Tennant, Strat. List, p. 88, 1847.

Capt. Brown's three synonyms. Loc. cit.

Bakevellia antiqua, Miinster. King, Catalogue, p. 10, 1848.

AvicuLA — „ Howse, Trans., T. N. F. C, vol. i, p. 249, 1848.

Gervillia keratophaga, Schlotheim. Geinitz, Versteinerungen, p. 10 Q.partim), 1848.

^ I collected specimens of Bakevellia ceratophaga at Schlossberg von Konitz.

2 " A species of Avicula not very remote from the A. socialis of Schl. occurs in the Magfiesian Marls at

CoUyhurst, near Manchester." (Op. cit.)
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Diagnosis.— " Shell subrhomboidal, arched, smooth ; front wing acute, hinder one

obtuse angulate."^ (Miinster.)

Probably Count Miinster drew up the above diagnosis from a smooth variety, or a

specimen divested of its testaceous covering,—a rather common case ; as this species

is quite as much striated as the last.

Dr. Geinitz has merged BaJcevellia antiqua into B. ceratophaga ; but there is clearly

sufficient difference between them to warrant their separation. The present species

differs from B. ceratophaga in being a more tumid shell ; in having the valves thicker,

the umbones more divaricated, the hinge-areas larger, the sinus in the wing-areas

much smaller, the wing less produced, the byssal or pedal sinus only slightly marked,

the incremental striae more regular, and the anterior lobes and wing-areas decidedly

less obviously separated from the convexity of the valves. It also attains a larger

size. My largest specimen is an inch and a quarter in width, that is, in the direction

of the hinge, and seven eighths of an inch in length.

Owing to the thickness of the valves of Bakevellia antiqua, the muscular impressions

are so strongly marked, that casts occasionally display them in the most instructive

manner. The cast represented in PI. XIV, fig. 33, particularly enabled me to decide

that the species had no relation to the genus in which it had usually been placed : the

anterior and posterior adductor muscular impressions {a, b) and the palHal line (c) are

so well marked, that there can be no doubt of its being a true Dimyarian.

Notwithstanding the thickness of the valves, both are strengthened internally on

the anterior side of the umbonal cavity with a slight ridge, which posteriorly bounds

the anterior adductor muscular impression.

Bakevellia antiqua has some resemblance to young specimens of the Carboniferous

Gervillia lunulata, Phillips. It is in some localities a rather variable species, particu-

larly in the neighbourhood of Manchester, where specimens occur varying much in the

divarication of the umbones. Captain Brown has been led to regard these varieties,

from an examination of some imperfect and in many cases distorted casts, as different

species ; but I feel persuaded, after carefully examining the original specimens,

including others contained in various collections, that they are all referable to the

present species.

Bakevellia antiqua is a widely distributed species, and appears to be characteristic

of every member of the Permian system. It occurs in the Shell-limestone of

Humbleton Quarry, Hylton North-Farm, Southwick-lane House, Dalton-le-Dale,

Ryhope Field-House Farm, Tunstall Hill, Silksworth, and Castle Eden-Dene ; in the

probably contemporaneous Breccia at the north end of Black- Hall Rocks ; and in

the lowest beds of Whitley Quarry. It is found in the Permian Marls at Bedford,

Collyhurst, and Newtown near Manchester (Binney) ; also at Woodhall, Stubbs Hill,

1 " Avicula testa subrhomboidali fornicata Isevi, ala antica acuta postica obtusangiila." (Goldfuss,

Petrefacta, 2d part, p. 126.)

W
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Collywesten, and between Mar and Hickleton. Mr. Binney has collected specimens

at Hampole, in Yorkshire, and at Kirkby Woodhouse, Notts. Count Miinster records

its occurrence at Gliicksbrunn ; and it is probably found at most of the other German

localities noticed under the last species. M. de Verneuil has procured it in the

Permian rocks of Tioplova, Kliutziski, Pinega, Itschalki, and Barnoukova, in Russia

;

and in the Carboniferous deposits at Mala, Jaroslavetz, and near Vitegra. Count

Keyserling found specimens in the Permian Limestone on the Wytschegda, near Ust-

Nem, and on the Wymra, in Petschora-land. Count Miinster records its occurrence

in the Trias (?) Marls of St. Kassian.

Bakevellia tumida, King. Plate XIV, figs. 35, 36, 37.

(?) Small species of Modiola, J. de C. Sow. Trans. Geol. Soc. Lond., 2d series, vol.iii,

p. 119, 1829.

Gervillia (?) TUMiDA, Kiriff. De Verneuil, Bull. Soc. Geol. de France, 2™' serie, I. i,

p. 35, 1844.

— — „ Geol. Russ., vol. i, p. 225, 1845.

— — „ Tennant, Strat. List, p. 88, 1847.

Bakevellia — ,, Catalogue, p. 10, 1848.

AvicuLA INFLATA, Brown. Howse, Trans. T. N. F. G., vol. i, p. 250, 1848.

Diagnosis.—Modioliform : longer than wide, the length being half an inch, and the

width a quarter. Valves convex ; (?) smooth. Unibones divaricated ; slightly incurved.

Anterior lobes distinct. Posterior wings very slightly produced. Hinge-areas large

;

with four or five cartilage-pits. Byssal or pedal sinus rather large in the under valve.

This is a well-marked shell, easily distinguished from the former two species, even

the most tumid variety (= Avicula itijlata, Brown) of Bakevellia antiqua, in being longer

than wide, and in the greater divarication of the umbones. It also appears to be a

smaller species.

Bakevellia tumida occurs rarely at Tunstall Hill and Dalton-le-Dale, and rather

commonly at Humbleton Quarry and Ryhope Field-House Farm, in Shell-limestone.

Bakevellia bicarinata, King. Plate XIV, figs. 41, 42.

Bakevellia bicarinata, King. Catalogue, p. 10, 1848.

Diagnosis.—" Nearly smooth, winged, and furnished with two faint ridges on its

anterior lobes.^' (King.)

This species, which I have elsewhere supposed to be a variety of one of the

former species, is somewhat intermediate in form to Bakevellia ceratophaga and Bake-

vellia antiqua ; though evidently more related to the former.^ Its ridges diverge (vide

1 Catalogue, p. 10. A mistake was made in stating that Bakevellia bicarinata "may be a variety of

B. antiqua : B. ceratophaga was intended for the last species.
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PI. XIV, fig. 42) ; and, although stated to be a " nearly smooth" species, it is seen,

when examined by a common magnifier, to be prettily ornamented with very fine

raised lines.

It occurs in the Shell-limestone of Tunstall Hill, where it is very rare.

Bakevellia Sedgwtckiana, King. Plate XIV, figs. 38, 39, 40.

Bakevellia Sedgwickiana, King. Catalogue, pp. 10, 11, 1848.

Diagnosis.—Outline " somewhat acutely rhomboidal ; smooth ; pointed in front

;

and scarcely winged." (King.)

The anterior and posterior margins of this species are remarkably oblique to its

cardinal line, which is caused by the slight development of the posterior part of the

hinge and the anterior lobe, together with the opposite or posterio-ventral portion of

the valves being very much produced. It is much flatter than any of the previously

noticed species. The specimen represented by fig. 39, PI. XIV, is supposed to be the

small or under valve.

Bakevellia SedgwicJciana is found, but rarely, in the Shell-limestone of Tunstall Hill.

Family Arcid^ [Arches), Cuvier, 1800.

Diagnosis.—Valves variable in outline, according to genera. Hinge straight

;

furnished often its entire length with numerous interlocking teeth. Cartilage external

;

generally divided ; and situated on an area between the umbones.

The family is here restricted to the true or areagerous genera.

Genus Byssoarca, Swainson, 1820.

Diagnosis.—Inequilateral : equivalved : generally wider than long. Ventral margins

sinuated for the passage of a byssus.

Type Area Noce, Linnaeus.

As the first species, which the author of the Systema Natura described under his

group Area, is the A. tortuosa, it follows that this singularly-formed shell must be

considered as the type of the Linnean genus : this circumstance renders imperative our

adopting Swainson's genus Byssoarca, which is typified with the Area Noa, and which,

in the absence of the original diagnosis, I have made free in characterising as above.

It is distinguished from Area in its regular form, approximating, by means of this

character, to the regularly-formed, inequivalved, non-byssiferous Arcida—those repre-

sented by the Area antiquata of Linnseus. Several genera of Arcida, such as

Litkarca, Senilia, Trisis, Barbatia, and others, have been proposed, some of which

probably embrace the last-named species ; but being unacquainted with their type, it

is impossible for me to proceed further with a comparative view of the present genus.
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Byssoarca striata, ScJdotheim. Plate XV, figs. 7, 8, 9.

Mytilites stkiatus, Schl. Miincli. Akad., vol. vi, p. 31, pi. vi, fig. 3 a, b, c, 1816.

— — „ Petrefactenkunde, p. 298, 1820.

— — „ Boue, Edin. Phil. Journal, vol. xii, p. 144, 1825.

CucULL^A, N. S., Phillips. Phil. Mag., vol. iv, p. 401, 1828.

— SULCATA, J. de C. Sow. Trans. Geol. Soc. Lond., 2d series, vol. iii, p. 119,

1829.

— — „ De la Beche, Geol. Man., p. 384, 1831; Germ.

Transl,, p. 4.59, 1832 ; 3d Eng. ed., p. 573, 1833.

Mytilus steiattjs, Schl. Op. cit., Germ. Transl,, p. 459, 1832; 3d Eng. ed., p. 573,

1833.

— — „ Phillips, Encyc. Mel., vol. iv, p. 610, 1834.

CucuLL^EA SULCATA, J. de C. Sow. Loc. cit.

— — „ Thomson, Outlines of Geology, &c., vol. ii, p. 314,

1836.

Arca ANTiauA, Miinster. Goldfuss, Petrefacta, 2d part, p. 145, pi. 122, fig. 8.

CucuLL^A SULCATA, /. de C. Sow. Morris, Catalogue, p. 85, 1843.

Arca antiqua, Miinster. Geinitz, Gsea von Saehsen, p. 95, 1843.

— —
,, De Verneuil, Bull. Soc. Geol. de France, 2™' serie, vol. i, p. 32,

1844.

— —
,, Geol. Russ., vol. i, p. 224, 1845.

Byssoarca tumida, J. de C. Sow. (partim). King, Catalogue, p. 11, 1848.

Akca Loftusiana, Hawse. Trans. T. N. F, C, vol. i, pp. 246, 247, 1848.

(?) — tumida, J. de C. Sow. Geinitz, Versteinerungen, p. 9, pi. iv, fig. 7, 1849.

Diagnosis.—" Shell ovato-trapezoidal, ventricose, the umbones intermedial! and

distant, the underside sub-compressedly declining, marked with numerous radiating,

closely-set, furcated, granulated lines."^ (MiJnster.)

This species, which has been variously named by Schlotheira, J. de C. Sowerby,

and Miinster, was considered in my ' Catalogue' as a variety of Byssoarca tumida,—the

fossil next to be considered. It is certainly the CucuUcsa sidcata of J. de C. Sowerby

;

as I have seen a specimen thus named in the collection of this gentleman.

Those who contend for its distinctiveness, compared with Byssoarca tumida, may

dwell on its greater width, more approximate umbones, and less rounded ventral

margins ; it cannot be denied, however, that specimens occur apparently militating

against their being specifically separated.

The specimen represented by Count Miinster, in the ' Petrefacta,' has the ribs slender,

divided toward the ventral margins, and finely granulated or nodulous ; but specimens

occurring at Humbleton and Tunstall Hills have generally the ribs simple, somewhat

stronger, and rather more coarsely nodulous.

This species has only anterior and posterior teeth, which are nearly parallel to the

1 "Area testa ovato-trapezoidea-ventricosa, umbonibus antemedianis et distantibiis, latere postico sub-

compresso-declivi, lineis radiautibus crcbris confertis furcatus granulatis." (Goldfuss's Petrefacta, 2d part,

p. 145.
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hinge-line, as those of CucuUeea (vide PI. XV, fig. 8), and finely sulcated. It was the

former character that led Mr. J. de C. Sowerby to place it in the genus just named.

Byssoarca striata occurs at Tunstall Hill and Humbleton Quarry, in Shell-limestone.

Professor Phillips appears to have discovered it at Ferry Bridge. Dr. Geinitz records its

occurrence in the under Zechstein of Corbusen, near Ronneburg ; and in the Zechstein-

dolomite of Poessneck, Gliicksbrunn, and at Wartberg, near Seebach, in Thuringia.

Byssoarca tumida, /. Sowerby. Plate XV, figs. I, 2, 3, 4, 5.

Arca ANTiauATA, Linn. J. B. Taylor, Surtees's Durham, vol. i, p. 249, 1816.

Casts of Aec^e, Winch. Trans. Geol. Soc. Lond., vol. iv, p. 10, 1817.

— —
,, Conybeare and Phillips's Geology, p. 305, 1822.

Arca tumida, J. Sowerhy. Mineral Conchology, vol. v, p. 116, pi. 474, fig. 3.

— — „ Fleming, Brit. Animals, p. 399, 1828.

— — „ Sedgvrick, Trans. Geol. Soc. Lond., 2d series, vol. iii, p. 119,

1829.

— — „ De laBeche, Geol. Man;, p. 384, 1831; Germ, Transl. p.

459, 1832 ; 3d Eng. ed., p. 573, 1833.

— — „ Phillips, Encyc. Met., vol. iv, p. 616, 1834.

— — „ Thomson, Outlines of Mineralogy, &c., vol. ii, p. 314, 1836.

— — „ Morris, Catalogue, p. 78, 1843.

— — „ De Verneuil, Bull. Soc. Geol. de France, 2"° serie, vol. i,

p. 32, 1844.

— — „ Geol. Russ., vol. i, p. 224, 1845.

— — „ Tennant, Strat. List, p. 88, 1847.

Byssoarca tumida, J. (Sow. King, Catalogue, p. 11, 1848.

Arca — „ Howse, Trans. T. N. F. C, vol. i, p. 247, 1848.

Diagnosis.—" Transversely elongated, gibbose, costated (?) ; anterior side pointed

;

marginal sinus short, deep ; beaks distant." (J. Sowerby.)

Byssoarca tumida differs from the last species principally in being more tumid,

shorter transversely, and more rounded at the ventral margin. In general the ribs

(which were only slightly indicated on the cast examined by Mr. Sowerby) are simple

;

but occasionally specimens occur in which they are distinctly divided : they are more

or less granulated or nodulous : those posteriorly situated are generally so ; the anterior

and median, only occasionally. Sometimes specimens occur with the valves beauti-

fully decussated, arising from the ribs and intervening furrows being crossed with

rather prominent incremental lamellse. The cartilage-grooves on the areas are very

fine, and uniangulated under the umbones (vide PL XV, figs. 2, 3). The byssal

opening is rather large (fig. 5).

This species appears to have had a wider range than the last, being found at

Humbleton Quarry, Hylton North Farm, Tunstall Hill, Dalton-le-Dale, and Ryhope

Field-House Farm, in Shell-limestone, and somewhat common. Having referred the

specimen figured by Geinitz in the ' Versteinerungen' with a doubt to Byssoarca striata,
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though it might; with equal propriety, have been doubtingly referred to the present

species, it follows that I am quite disposed to extend its range to the Permian region

of Germany.

Byssoarca Kingiana, Be Verneuil. Plate XV, figs. 10, 11, 12.

Arca Kingiana, Be Verneuil. Bull. Soc. Geol. de France, 2°"' serie, vol. i, p. 32, 1844.

— —
,, Geol. Russ., vol. i, p. 224 ; vol. ii, p. 313, pi. xix, fig. 11,

1845.

Byssoarca Kingiana ,, King, Catalogue, p. 11, 1848.

Arca — „ Howse, Trans. T. N. F. C, vol. i, p. 247, 1848.

— —
,, Geinitz, Versteinerungen, p. 9, pi. iv, fig. 8 a, b, c, 1848.

Diagnosis.—" Shell inequilateral, oval, transverse, twice as wide as it is long, and

truncated obliquely at its posterior extremity. Umbones projecting, situated near the

anterior extremity, which is round. Cardinal margin straight, terminated posteriorly

by an obtuse angle ; with a narrow, triangular, depressed area between the back and

the cardinal margin. The valves apparently smooth externall3^''^ (De Verneuil.)

Byssoarca Kingiana, for the name of which I feel highly complimented by M. de

Verneuil, who first described it, is very distinct from the foregoing species, although,

in one respect, not to the extent implied by the original diagnosis ; since the valves,

instead of being smooth externally, as suspected by De Verneuil, are marked with

rather distant, slightly raised, occasionally dichotomous lines diverging from the

umbones : these lines might be considered as an incipient form of the ribs charac-

teristic of Byssoarca striata and B. tumida. It cannot, however, be confounded with

either species ; as its areas are much narrower, being, in fact, only slightly developed

;

its umbones more obtuse ; its dorsal slopes less impressed ; and its byssal sinuses

smaller. Besides, it does not appear to attain so large a size : my largest specimen is

an inch in width, and half an inch in length.

This species is much scarcer than its associated congeners ; but it is more widely

diffused. I have found it only, and very seldom, at Tunstall Hill, in Shell-limestone.

Dr. Geinitz notices the single German locality,—Konitz, in Zechstein-dolomite. M. de

Verneuil discovered it in the Iltchegulova limestones, forming the base of the Permian

system, in the valley of the Dioma, government of Orenburg, Russia ; and Count

Keyserling records its occurrence on the Wymm, in Petschora-land.

Family Nuculid^, King.

The members of this group have hitherto been placed in ArcidcB ; but both their

shell and mollusk possess characters clearly diagnostic of a distinct family. Arcidoe

and Nuculida appear, in short, to be only approximately allied : it must not be over-

^ Geology of Russia, vol. ii, p. 313.
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looked, however, that both Families may have been much more closely connected by

means of palaeozoic forms, than they appear to be by such as are now living. The

moUusks of the various genera of Nuculida differ remarkably from each other in their

structure, perhaps more so than in any other known family ; siace in Leda, Yoldia, and

Solenella their mantle is closed posteriorly, and furnished with an ingress and an egress

siphon ; whereas in Nucula, the mantle is entirely open, and unprovided with these

appendages. These differences are indicated in the shells—for example, by the

presence of a sinuated pallial line in the former, and an entire pallial line in the latter.

Probably Leda and Nucula graduate into each other ; as a species shortly to be noticed,

strictly speaking, is neither of one genus nor the other. The shells of Nuculida,

although agreeing with those of Arcida in their dental system, differ in having an

arcuated hinge-line, and an internal cartilage confined to a more or less projecting

callosity. While Nuculidcs, as regards the cartilage-fulcra, is seemingly allied to certain

genera of the first section of De Blainville's Pylorides, Arcida is undoubtedly related to

the Monomyarians and certain Dimyarians, as M7/tilid(S nnd Bakevelliida, which have

the cartilage more or less expanded over the hmge-plates.

The two following genera are all that are known as Permian.

Genus Nucula, Lamarck.

Diagnosis.—" Shell equivalve, inequilateral, shortened anteriorly, ovato-trigonal or

obliquely ovate, closed, smooth, or concentrically striated, or (in certain exotic and

fossil species) marked by zig-zag or radiating furrows ; always invested with a smooth

epidermis ; margin denticulated or smooth ; backs approximated, incurved ; inside

nacreous : hinge-line angulated, a ligamental fossette at the angle, and a range of

comb-like, small, sharp teeth on each side ; ligament chiefly internal ; pallial impression

entire."^

Nucula Tateiana,^ King.

Diagnosis.—Wedge-shaped: smooth: very inequilateral : anterior margin shorter than

the posterior, and at right angles to the dorsal line : half an inch in width. TJmbones

moderately tumid. Hinge-line acutely angulated ; with five anterior and nine posterior

teeth.

During my last visit to Humbleton Hill, and after my plates were engraved, I

was rewarded by the discovery of a single impression of the dorsal half of a true

Nucula. From a gutta-percha cast taken of this impression, I have been enabled to

draw up the above incomplete diagnosis, which I must leave to be more fully worked

out by others.

1 Forbes and Hanley, British Mollusca, vol. ii, pp. 214-15.

^ Named after my esteemed friend, Mr. George Tate, F.G.S., of Alnwick.
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Nucula Tateiana is with difficulty distinguished from the N. gihhosa, Fleming, of

the Carboniferous system : the former, however, differs from the latter in its anterior

and posterior slopes being more inclined, and its umbones less tumid. From the

Permian and Petschorian N. Wymmensis, Keyserling, it differs in being nearly, or

perhaps entirely, smooth, and not so compressed.

Habitat: Humbleton Gluarry, in Shell-limestone.

Genus Leda, Schumacher.

Diagnosis.—" Shell equivalve, inequilateral, oblong, produced posteriorly, closed,

smooth, or concentrically striated, invested by an epidermis ; margins smooth ; beaks

approximated, incurved ; inside more or less nacreous ; hinge-line angulated, and

formed, as well as the ligament, as in Nucula. Pallial impression with a sinus."^

Leda Vinti/ King. Plate XV, figs. 21, 22.

Nucula Vinti, King. De Verneuil, Bull. Soc. Geol. de France, 2°"' s6rie, vol. i, p. 32,

1844.

— — „ Geol. Russ., vol. i, p. 224, 1845.

— — „ Tennant, Strat. List, p. 88, 1847.

Leda — ,, King, Catalogue, p. 11, 1848.

— — „ Howse, Trans. T. N. F. C, vol. i, p. 248, 1848.

Nucula speluncakia, Geinitz. Yersteinerungen, p. 9, pi. iv, fig. 6 a, b, 1848.

Diagnosis.—" Form a little inequilateral : anterior end the shortest, and rounded

:

posterior end attenuated, and rounded at the extremity : umbones rather tumid, and

turned posteriorly : surface marked with slightly waved, prominent, transverse lines,

which suddenly become nearly obsolete on the posterior third of the valves : pallial

'sinus very small."

The form of this elegant species indicates its generic position more than the

character of its pallial line, which appears to be scarcely sinuated (Vide PI. XV,

fig. 22). It closely resembles the Muschelkalk Leda excavata {Nucula fc?.) of Goldfuss,

and appears to have some similarity to the imperfectly-known Permian Leda Kazanensis

{Nucula id.) of De Verneuil. Leda parunculus {Nucula id.), Keyserling, is another allied

shell, which is, however, more inequilateral than the present species. My largest

specimen measures three quarters of an inch in width.

Well-marked casts exhibit a faint but broad furrow (in the shell a ridge) running

1 Forbes and Hanley, British MoUusca, vol. ii, p. 226.

^ Named after Mr. Robert Vint, of Sunderland, whose assistance in my early studies merits my warmest

acknowledgments.
'* King, Catalogue, p. 11.
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from each umbone to the pallial line, at the same time curving slightly towards the

posterior end. (Vide PI. XV, fig. 22.)

Leda Vinti, which is a rare species, .occurs in the lowest beds of Whitley and

Humbleton Quarries, and in both the compact and crystallized rocks near Byers's

Quarry. According to Geinitz, M. Mielecki has discovered it in the Zechstein-dolomite

of Katzenstein, in the Hartz.

Family/ Solemyid^, Philippi.

" The very singular SolenomycB ought to constitute a family of themselves, the gills

not being lamellate, but twice pectinate or pinnate : the mantle is closed, attached

to the whole of the shell, not reflexed at the ventral margin : siphons none, the

aperture for the anal excretions, and for the branchial water being undivided.

Epidermis shining, reaching beyond the margin, and elegantly slashed ; not of a

horny substance, for, when treated with caustic potash, it does not exhale ammonia,

but seems rather of a glutinous nature."^ (Philippi.)

This very singular family has now existed during an immense lapse of time on our

planet. Professor Phillips, by his discovery of the so-called Solemya primcsva, was the

first to make known its having lived during the Carboniferous epoch. I have else-

where noticed my discovery of species belonging to the Devonian rocks of the Eifel,

and to the Magnesian-hmestone formation of Durham.^ I am not acquainted with any

secondary or tertiary forms ; but their having existed during the primary period, and

their being now wide-spread denizens of our seas, are, in my estimation, positive

proofs of the family having lived during the intermediate periods. The recent Solemya

and the palaeozoic Janeia are the only genera known belonging to the group.

Genus Janeia, King.

Diagnosis.—Oblong : inequilateral, the posterior side being the longest. Cartilage

internal; attached to a considerable portion of, and a little within, the dorsal margin

of the valves; dilated, and somewhat oval within the umbonal ca\'ity; narrow, and

elongated behind it.''^

Type, Solemya primaeva, Phillips.

1 Enuraeratio MoUuscorum Sicilise, p. 15.

2 London Geological Journal, vol. i, p. 10.

2 For further remarks on this genus, see Appendix.
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Janeia BiARMiCA, De Verneuil. Plate XVI, fig, 7.

SoLEMYA BIAEMICA, Be Vemeuil. Bull. Soc. Geol. de France, 2""= serie, vol. i, p. 30,

1844.

— — „ Geol. Russ., vol. i, p. 223 ; vol. ii, p. 294, pi. xix,

fig. 4 a, b, 1845.

— — „ Keyserling, Petschora-land, p. 259, 1846.

(?) — — „ King, Catalogue, p. 11, 1848.

SoLENiMYA ABNORMis, Howse. Traus. T. N. F. C, vol. i, p. 244, 1848.

SoLEMYA BiAB,MiCA, De Fern. Geinitz, Versteinerungen, p. 8, pi. iii, fig. 34 a, b, 1848.

Diagnosis.—" Transverse, very inequilateral, and gaping at its extremities." " The

posterior side is much longer than the anterior one :"
it is also " wider, and more

rounded."! (De Verneuil.)

I regret that my specimens of this interesting shell are so imperfect, as to prevent

my adding much to the provisional description given of it by M, de Verneuil. The

specimen figured in the ' Geology of Russia,' pi. xix, fig. 4, is an internal cast, and

smooth, which is probably the character of the external surface of the valves, with

the exception of some rather obscure wrinkles running parallel to the free margins, as

in the testiferous specimen represented in PI. XVI, fig, 7 : the posterio-ventral margin

of the valves appears to slope upwards, that is, posterio-dorsally. The specimen just

cited is a simple valve, I am therefore unable to say whether or not it agrees with the

one figured by De Verneuil, in being open at the extremities. The description given by

Geinitz of the specimen figured in the ' Versteinerungen' is quite applicable to those

occurring in England,

Janeia biarmica is a rare fossil, and has only occurred to me at Tunstall Hill and

Humbleton Cluarry. M. de Verneuil found it in the limestones, associated with

gypsum, forming the base of the Permian system at Kniazpavlova, government of

Nijni-Novgorod : some badly-preserved specimens, referred with doubt to the same

species, were found by this author at Gorodok, on the Tchusovaya, and in the valley

of Karla near Nijni-Troisk, in the district of Bielebei. Count Keyserling states that it

occurs in the Permian Limestone on the Wei near Kischerma, in Petschora-land.

According to Geinitz, M. Spengler discovered a specimen (the one figured in the

' Versteinerungen') in the Kupferschiefer of Kamsdorf. I possess a specimen of a

Janeia from the Mountain-limestone of Redesdale, Northumberland, apparently

undistinguishable from the present species.

1 Geol. Euss., vol. ii, p. 294. The terms anterior audi posterior, in the above, are conversely applied to

what they are in the original diagnosis.
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Janeia Phillipsiana,^ King. Plate XVI, fig. 8.

Magnesian limestone Solemya, resembling S. primeeva. King. London Geological

Journal, vol. i, p. 10, 1846.

Solemya Phillipsiana, King. Catalogue, p. 11, 1848.

SoLENiMYA NORMALis, Howse. Trans. T. N. F. C, vol. i, p. 244, 1848.

Diagnosis.—Valves compressed ; marked with a few rather distant, slightly raised

bands radiating from the umbones towards the posterio-ventral margin ; with the

posterior border of the anterior adductor muscular impressions corresponding with a

line drawn vertically from the umbone to the ventral margin.^

This is a more compressed species than Janeia biarmica ; and it is further dis-

tinguished by being marked externally with flat, slightly raised, spreading bands,

rather distant from each other. It has the posterior border of the anterior adductor

muscular impressions- perpendicular (vide PL XVI, fig. 8), which is different to what

prevails in Janeia primeeva, and Solemya Mediterranean in which this part is oblique.

Janeia PJdllipsiana is a rare species in the Shell-limestone of Humbleton Quarry.

Family Carditid^e {Les Cardites), Cuvier.

The present group embraces Cardita, Carditamera, and some other existing genera ;

also Pleurophorus, and it is suspected Cardiomorpha, as well as a few more extinct co-

ordinate groups.

Genus Cardiomorpha, De Koninck.

Diagnosis.—" Shell equivalved : inequilateral : thin : generally oblique or trans-

versely elongated. Hinge linear ; without teeth. Cardinalplates smooth ; prolonged

from the umbones to the extremity of the cardinal margin. Ligament linear ; external.

Umbones recurved. Muscular impressions two, joined by a simple pallial line." (De

Koninck.^)

Type, Cardiomorpha elongata, De Koninck.

This genus, although edentulous, appears to be a member of Carditidce ; inasmuch

as it possesses the muscular impressions, cartilage fulcra, and transversely elongated

form characteristic of the family. It often resembles Modiola; but it differs therefrom

in having an external cartilage, which, together with an edentulous hinge, and an entire

pallial line, appear to be its chief distinctive characters.

' Named in commemoration of Professor Phillips being the first discoverer of a fossil Solemyidia-

—

the carboniferous Janeia primeeva.

2 King, Catalogue, p. 11.

•'' Description des Animaux fossiles qui se trouvent dans le terrain carbonifere de Belgique, p. 101.

" Testa sequival'vis, insequilatera, tenuis, plerumque oblique vel transversim elongata. Cardo linearis, eden-

tulus. Lamina cardinalis glabra ; ab umbonibus ad extremitatem marginis cardinalis products. Ligamentum

lineare, externum. Umbones recurvi. Impressiones muscularis duse, impressione palleali simplici conjunctse."
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Cardiomorpha modioliformis, King. Plate XIV, figs. 18, 19, 20, 2), 22, 23.

Plel'rophorus modiolifokmts, King. De Verneuil, Ball. Soc. Geol. de France, 2™' serie,

t. i, p. 32, 1844.

— — „ Geol. Russ., vol. i, p. 224, 1845.

Cardiomorpha — „ King, Catalogue, p. 10, 1848.

Myoconcha — „ Howse, Trans. T. N. F. C, vol. i, p. 245, 1848.

Diagnosis.—Modioliform : tumid diagonally in the unibonal region, and compressed

towards the margins : measuring three quarters of an inch from the point of the

umbones to the posterio-ventral margin : marked with rather distant lines radiating

from the umbones posteriorly, the lines being raised in young individuals, and impressed

in old ones. Umbones incurved. Lunette heart-shaped. Corselet long, rather shallow,

defined by a rather prominent ridge, which curves in both valves from the point of the

umbone to the termination of the hinge. Anterior muscular impressions bounded pos-

teriorly by a sHghtly elevated ridge.

Cardiomorpha modioliformis, in its marginal outline, bears a resemblance to some

varieties of Cardiomorpha Pallasi {Mytilus id}), De Verneuil ; but it is a shorter and a

more tumid species ; and its umbones are more incurved : in the latter character, and

in being diagonally tumid, it approximates to Cypricardia glahrata, Phillips,—a species,

which, had it occurred in the Permian rocks instead of the Carboniferous, I might

have considered identical with the present one. It has very much the aspect of a

Modiola, particularly one variety, which is distinctly lobed in front (vide PI. XIV,

figs. 20, 23). Old specimens occasionally become diagonally carinated like Cypricardia

rhombea, Phillips (vide PI. XIV, fig. 21). The specimen represented by the figure last

cited, the largest one I have procured, is upwards of an inch in width.

It occurs, but rarely, in the Shell-limestone of Tunstall Hill, Ryhope Field-

House-Farm, and Humbleton Quarry.

Genus Fleurophorus, King, 1848.

Diagnosis.—" Form inequilateral : cartilage external : anterior adductor muscular

impressions deeply excavated, often bounded posteriorly by a ridge : pallial line entire :

dentition cardinal and posterior : cardinal teeth two in each valve, diverging inwardly,

and interlocking alternately : posterior teeth linear ; the receiving tooth in the left

valve." (King.')

Type, Area costata. Brown.

^ A specimen of this species, kindly given me by M. de Verneuil, clearly exhibits the external position

of the cartilage fulcra, a character which has not been overlooked by its founder (vide Geol. Russ., vol. ii,

p. 316) : it is therefore clearly neither a Mytilus nor a Modiola.

2 Catalogue, p. 11.
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The species just named, and which has afforded the above diagnosis, agrees very

closely in its dentition with the so-called Cardita crenata of Goldfuss (vide ' Petrefacta,'

pi. 133, fig. 6), judging from a specimen in my cabinet collected at St. Kassian in the

Tyrol. I am consequently induced to regard the latter as belonging to the genus

under consideration. Neither species can be placed in Cardita ; as this genus has the

upper cardinal tooth of the right valve very much elongated posteriorly, so as to

occupy the entire space below the cartilage fulcrum ; and it is without any posterior

teeth : on the other hand, PleurojjJiorus has the corresponding cardinal tooth ordinarily

short ; and it possesses true posterior teeth : in both genera, it requires to be observed,

the cardinal dental /orw^^^/a is the same. Cypricardia might be adduced as an allied

genus, from its possessing posterior teeth ; but the receiving tooth is in the right valve,

and it has strong anterior teeth in addition : the same difference prevails in Pachyodon.

The recently formed genus Carditamera, typified with the Cardita affinis, agrees with

Pleurophorus in possessing similarly arranged posterior teeth ; but it has the upper

cardinal tooth of the right valve of the same elongated form as that of Cardita . it

also possesses anterior teeth. Coralliojjhaya—a genus which some might consider as

synonymous with Pleurophorus—differs in having a sinus in the pallial line. The genus

Myoconclia, placed by Mr. J. E. Gray in the present family,' may have a relation to

Pleurophorus : they differ, however, in their dental system ; since the former (which is

founded on the Oolitic M. crassa) is described by Mr. Sowerby, as having " an external

ligament, and one oblique elongated (cardinal) tooth in the left valve ; impressions of

the mantle not sinuated," and " no lateral teeth!'^"

Pleurophorus costatus, Brown. Plate XV, figs. 13, 14, 15, 16, 17, 18, 19, 20.

Arca costata. Brown. Trans. Manch. Geol. Soc, vol. i, p. 32, pi. vi, figs. 34, 35, 1841.

— —
,, Brown's Fossil Concbology, pi. Ixxvii, figs. 31, 32, 1843 (?).

— — „ Morris, Catalogue, p. 78, 1843.

MoDioLA COSTATA, Brown. De Vernenil, Bull. Soc. Geol. de France, 2"° serie, t. i, p. 32,

1844.

— — „ Geol. Russ., vol. i, p. 224, 1845.

Cypricardia Murchisoni, Geinitz. Grundriss, p. 434, pi, xix, fig. 2, 1846.

(?) MoDiOLA siMPLA, Keyserliny. Petschora-land, p. 260, pi. x; fig. 22, pi. xiv, fig. 1, 1846.

— COSTATA, Brown. Tennant, Strat. List, p. 88, 1847.

Pleurophorus costatus, Brown. King, Catalogue, p. 11, 1848.

Myoconcha COSTATA „ Howse, Trans. T. N. F. C, vol. i, p. 245, 1848.

Cardita Murchisoni, Geinitz. Versteinerungen, p. 9, pi. iv, figs. 1-5, 1848.

Diagnosis..—" Shell transverse, oblong-ovate ;
posterior (anterior, nobis) slope

exceedingly short ; anterior (posterior, nohis) slope very long ; umbones small, and

but slightly produced ; both valves provided with three prominent ribs, emanating

^ Synopsis of the British Museum, p. 128, 1841.

^ Mineral Conchology, vol. v, p. 103.
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from the umbones, and diverging towards the superior (ventral or inferior, nobis)

portion of the anterior (posterior, nobis) slope ; whole shell covered with irregular,

rearly obsolete, concentric wrinkles. Length five sixteenths of an inch; breadth

upwards of half an inch."^ (Brown.)

Pleurophorus costatus is a remarkably inequilateral species, the umbones being close

to its anterior end : its dorsal and ventral margins are nearly parallel to each other

;

and the lateral terminations are obtusely rounded : it has generally three or four,

occasionally six, rather sharp ribs running from the umbones to the posterio-ventral

margin ; and is furnished with a long corselet extending nearly the entire length of the

back, and a well-defined lunette. The cartilage-fulcra are short, extending very little

behind the umbonal points. The ridge posteriorly bounding the anterior adductor

muscular impression, in each valve, is rather prominent, and marked, at its junction

with the dental plate, with a small impression, evidently due to one of the visceral or

pedal muscles. The dental system is represented in PL XV, figs. 16, 17 ; and the

impressions of the adductor muscles and pallial line, in fig. 15, of the same plate. My
largest specimen is an inch in width.

A variety occurs at Byers's Quarry, with the valves more tumid, the ribs decidedly

less distinct, and the marginal outline more rounded (vide PI. XV, fig. 20) : perhaps it

is a distinct species,—a view somewhat supported by the form of a young individual

represented in PI. XV, figs. 18, 19 ; since small specimens of the normal kind possess

the same parallelism of the ventral and dorsal margins as those full grown. Should

the so-called variety be hereafter found to constitute a separate species, it is proposed

to name it Pleurophorus ovatus.

Cypricardia striato-lamellosa, De Koninck, which possesses only two radiating ribs,

appears to be a closely allied species : the same may be suggested of the so-called

Nucula cuneata of Phillips, which differs, however, in being much narrower in front

;

though some specimens of the present species have a tendency to this form. Dr.

Geinitz identifies the present species with De Verneuil's Modiola Pallasi ; but incor-

rectly ; as the latter has no teeth.

PleurojjJiorus costatus appears to have had an extensive geographical range. It is a

common species at Byers's Quarry, Suter-point, and another locality or two on the

coast between Whitburn and Marsden rock : the beds containing it are supposed to

be the highest of the Permian series in Durham, and probably equivalent to the

German Rauchwacke. Specimens, apparently dwarfed, as they rarely attain half the

size of those found in Durham, occur in the Permian Marls at Newtown, near

Manchester. A specimen bearing the locahty " Stubbs Hill, near Doncaster," is in

the collection of the London Geological Society. It likewise occurs, not uncommonly,

in the Shell-limestone of Humbleton Quarry, Tunstall Hill, and Silksworth ; also, but

1 Transactions of the Manchester Geological Society, vol. i. p. 3'2.
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more rarely, in the inferior beds at Whitley, Mill-Field Quarry near Bishopwearmouth,

and in the Breccia at Tynemouth. I have seen a fossil, apparently undistinguishable

from it, found in the Carboniferous shales near Stanhope, in Weardale. Dr. Geinitz gives

the following as its German localities : Schwaara, Corbusen, and Ilmthal, in Zechstein

;

Kamsdorf, in the Floetz-limestone, between the Weissliegenden and lower Kupfer-

schiefer beds ; Konitz, Miihlberg, Landwehr, Katzenstein, Osterode, and Neuhof, in

Zechstein-limestone, and Dolomite. I saw, in the mineralogical collection at Kamsdorf,

a specimen stated to be from Neustadt. It appears to be also characteristic of the

Permian system in Petschora-land ; specimens apparently of the same species have

been found by Count Keyserling in the Limestone on the Wei near Kischerma, and

by M. Schrenk in Marl near Ust-Joschuga on the Pinega.

Family TRiGONiiDiE [Les Trigonies), Cuvier.

Adopting the views of Agassiz, the principal characters of Trigoniidce consist chiefly

in the symmetry of the valves, which are regular and perfectly equal, except in the

parts composing the hinge : their form is sometimes trigonal, that is, the anterior

extremity is truncated or slightly arched, and the dorsal and ventral margins converge

backwards in such a manner as to form a rostral prolongation ; sometimes squared,

that is, truncated posteriorly as well as anteriorly, the upper and under margins being

nearly straight : the only existing Trigonia is nearly orbicular. The shell is inequi-

lateral, the anterior part being much shorter than the posterior, which is prolonged

behind considerably : the umbones in many species are considerably curved inwards,

and even strongly arched, contrary to what is generally observed in the acephalous

Testacea. The ligament, which forms a strong rounded projection, is external and

marginal, attached to the edges of a narrow lunated depression or corselet behind the

umbones. The surface of the shell is rarely smooth : its sides are generally ornamented

with ribs, tubercles, and varices, variously combined ; whilst the corselet, which

is generally of considerable extent, and distinctly separated from the sides, is more or

less smooth, or presents ornaments which often contrast in a most striking manner

with the other parts of the shell : the only living species is uniformly ornamented with

transversely pectinated ribs, similar to those of the greater part of the genus Cardium.

With reference to its dental system ; the typical genus of the family has the right

valve (vide PL XIX, fig. 8, B) furnished with two very salient compressed divaricating

ridges, sulcated perpendicularly on both sides : the anterior ridge is prolonged towards

the anterior margin of the shell {B—3*) ; whilst the posterior one {B—d^) is directed

backwards. There is a small furrow before the anterior ridge, and another behind the

posterior one {B—a*, e*). From the disposition of the ridges and furrows of the right

valve, there results an inverse arrangement of certain parts of the left or opposite valve

{A) ; while, at the same time, the disposition of other parts is symmetrical : thus, in the

centre of the hinge of the latter valve there is a large triangular projection {A—c),



184 PERMIAN FOSSILS.

which is hollowed out on its free side, perpendicularly sulcated on its anterior and

posterior sides, and which fits exactly into the triangular space between the two

divaricating ridges of the right valve {JB—c*). On each side of the central triangular

projection there are two deep furrows {J—b, d), which respectively receive each of the

two large ridges of the right valve : the anterior one is bordered in front by a small

ridge [A—a), sulcated on its posterior side, and corresponding to the small furrow in

advance of the anterior large ridge of the right valve [B—a*) ; and the posterior one

is bordered behind with a similar small ridge {A—e), sulcated on its anterior side, and

corresponding to the small furrow behind the posterior large ridge of the right valve

[B— e*). It will thus be evident, that the large central triangular projection of the

left valve, and the two small ridges lateral to it, are three teeth, which respectively fit

into the triangular space, and its two lateral furrows, of the right valve ; and that, on the

other hand, the two large ridges of the latter valve are also teeth, which fit into the two

large furrows of the opposite one. It is stated by Lamarck and others, that there are

two teeth in the right valve, and four in the left one, in Trigonia ; but it is not correct

to consider the large central triangular projection of the left valve as constituting two

teeth ; since it is clearly only one, which is dilated and hollowed out, or cleft, as it

were, on its free side, so as to appear like two teeth joined at the base.^ But, however

different the parts of the hinge, properly so called, may be in the two valves, it is not

the same with the .rounded ridge which is prolonged beneath the anterior part of the

hinge of the left valve, as it is perfectly conformable to that of the right valve ; neither

is it so with the impressions of the anterior adductor muscle, or of the posterior adductor

and supplementary (pedal or visceral) muscles, which are perfectly symmetrical in both

valves. The pallial impression extends from the anterior to the posterior adductor

muscular impressions, without showing any trace of sinuosity.^

M. Agassiz includes in the present family the genera Trigonia and Mgojjhoria : to

these I propose adding the genus Schizodus. Myojjhoria and Schizodus appear to have

been the earliest created forms of the family, as they are found in the Carboniferous,

Permian, and Triassic deposits ; whereas Trigonia apparently does not occur in any

formations earlier than the Jurassic :^ it has also been found in nearly all the subse-

quently-formed deposits, and is still an inhabitant of the present seas, though exceed-

ingly limited both as regards localities and species.*

^ The following is Lamarck's description of the dental s-^siem. oi Trigonia : " teeth cardinal, oblong,

flattened on the sides, diverging, sulcated transversely : two in the right valve, and sulcated on both sides :

four in the opposite valve, and sulcated only on one side." (Animaux sans Vert^bres, 2d Ed., t, vi, p. 512.)

2 The paragraph with which this note is connected, is partly a verbatim copy, and partly an abridgment

of Agassiz' description contained in his Memoir on the family Trigoniidce.

3 I have an impression, that M, Alcide d'Orbigny has described a South American species of Trigonia,

which he considers to be carboniferous,

* When Agassiz wrote his Memoir, no species of Trigonia had been found in deposits newer than the

secondary ; but since then, tertiary species have been found in Australia ; and, if my memory does not fail

me, in South America, by M. A. d'Orbigny.
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Genus ScJiizodu8,i King.

Tellinites, Schlotheim.

AxiNUS (oBSCURUs), James Sowerby.

IsocARDiA (axiniformis), PhUUps.

CucuLL^A (ScHLOTHEiMi), Geinitz.

DoNAX (sulcata^), J. de C. Sowerby.

Sedgwickia^ (partim), M'Coy.

Diagnosis.— Equivalved : inequilateral, the posterior side being the longest.

Anterior outline rounded ;
posterior, tapering towards the extremity. Riffht valve

with two smooth cardinal teeth : left valve with three.* The teeth of the left valve

placed in front of those of the right valve : the central tooth of the former more

or less bifid, according to species, on its free side, and embraced by both teeth of

the opposite valve. Pallial line entire. Smooth, or ornamented with fine raised lines

running parallel to the margins.

Type Schizodus truncatus, King.

My earliest enunciation of this genus was made in the ' Annals and Magazine of

Natural History' for November 1844, where it is stated, that I proposed instituting

" ScJiizodus for the Permian and Carboniferous Axinuses, to distinguish them from the

London Clay Axioms anpdahisJ'^ An incomplete diagnosis and a tolerably full

description of it was afterwards inserted in the ' Geology of Russia,' vol. ii, pp. 308-9,

1845, by M. de Verneuil, to whom I had forwarded my MSS. I now propose adding

a few more particulars to what has already been published on the subject.

The late Mr. James Sowerby, in No. 55 of the ' Mineral Conchology,' described a

new fossil genus under the name of Axinus, in which he included two widely different

1 Eiym. a\il(ii), I split ; ohvvs, a tooth—the typical species having the central tooth of the left valve

divided on its free side.

2 This shell is one of the species described by Mr. J. de C. Sowerby in Mr. J. Prestwich's valuable memoir
' On the Geology of the Coal Field of Coalbrook Dale' (vide Trans. Geol. Soc. Lond., 2d series, vol. v).

When in London, about 18 months since, Mr. Prestwich kindly allowed me to examine the originals of Mr.

Sowerby's species ; and I find from my memorandums made at the time, that Donax? sulcata (op. cit.,

pi. xxxix, fig. 1) is the Isocardia axiniformis of Phillips. Venus? carbonaria, J. de C. Sow. (op. cit., pi.

xxxix, fig. 2), is another species of Schizodus ; but as far as I have been able to ascertain, it does not appear

to have received any other specific name : the same species, occasionally beautifully preserved, occurs in the

carboniferous shales of Redesdale, Northumberland.

3 Sedgwickia, which is typified with the S. alternnta, M'Coy, is stated to be "entirely without hinge-

teeth" (vide Synop. Carb. Fossils, p. 61). Sedgwickia gigantea, M'Coy, however, appears to be a species of

Schizodus ;—and the same may be said of Leptodomus fragilis, M'Coy, Dolabra securiformis, M'Coy, Mactra

ovata, M'Coy, Amphidesma subtruncata, M'Coy, Anatina deltoida, M'Coy, Axinus obliquus, M'Coy, &c.

^ In the original diagnosis published in the 'Geology of Russia,' vol. ii, p. 308, it is erroneously stated,

through overlooking the small posterior tooth in the left valve (vide pi. xv, fig. 29 A, e), that each valve is

furnished with two teeth.

^ Annals and Magazine of Natural History, vol. xiv, p. 313.

2/
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shells—the Aasinus angulatus of the London Clay, and the A. obscurus of the Magnesian

Limestone. Both species agree remarkably well in their marginal outline—one side or

extremity being rounded, and the opposite side somewhat pointed : in other words, the

cardinal margin on one side of the umbones is convex, and, on the other side, sloping,

or somewhat concave : in a more essential point, however, they differ so completely as

to be referable, not only to different genera, but to different families. Axinus angulatus

has the cartilage placed on the rounded side of the umbone ; whereas in^. obscurus it

is placed on the sloping side. It follows, from this difference, that the former shell is

rounded behind, and acuminated in front ; and that the latter is rounded in front, and

acuminated behind : in short, in these respects (and some others which it is unnecessary

to notice in the present place), Axinus angulatus possesses the characters of certain

Lucinidce ; whereas A. obscurus agrees with Trigonia. Now, as Mr. J. Sowerby dis-

tinctly stated, that he considered the London Clay Axinus angulatus to be '^ the type

of the genus,"i it follows that the so-called Axinus obscurus must be removed to some

other generic group. It is herein placed in the present genus.

ScJiizodus in many respects appears to be closely related to Myophoria, Bronn.

The dental system, for example, is apparently but slightly modified in each genus,

judging from the figure which Goldfuss and Bronn have published of the teeth of the

left valve of Myophoria Goldfussi. The thick posterior tooth of this species may

be supposed to be the homologue of the bifid tooth of the corresponding valve of

ScJdzodus truncatus. The same agreement may be asserted of the anterior tooth of

both shells. As I am not acquainted with any published figure of the teeth of the

right valve of Myophoria, it is impossible for me to proceed any further with the

comparison.

As regards Trigonia, however, a more detailed comparison may be instituted.

Notwithstanding the striking difference, apparent at first sight, there is a remarkable

agreement between the dental system of the genus named and that of Schizodus. If

we view the teeth of Trigonia as largely developed examples of their kind, and in the

Ught in which they are described by Agassiz, not Lamarck and others, without attending

^ Mr. Morris appears to have been the first to suggest that Axinus angulatus belonged to Turton's genus

Cryptoddn (vide Catalogue of British Fossils, p. 80) ;
probably on account of its close resemblance to

Cryptodon Jlexuosus, Montague, -which is by some considered to be a species of Lucina. Considering the

type ot Lucina (viz. Venus Jamaicensis, Chem.), Montague's species evidently belongs to a distinct genus :

if this be admitted, the name Axinus will have to be applied to it in preference to Cryptodon ; as the former

had a few months' priority, being published in the ' Mineral Conchology' No. 55, Dec. 1821 ; whereas the

latter was not published until the early part of the following year. In noticing this circumstance elsewhere

(vide Annals and Magazine of Nat. Hist., vol. xviii, p. 242), I find I have incorrectly stated, that No. 55 of

the 'Mineral Conchology' was published in Dec. 1823. One great proof of the necessity of adopting the

genus Axinus, as typified with A. angulatus, is in the fact that two or three species belonging to it have

been made typical of three or four synonymous genera ; for example, Axinus, Cryptodon, Ptychina, and

(?) Clausina.
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to their sulcated character, it will be seen, that in every essential point the agreement

is complete : for example, referring to Plates XV, fig. 29 A, B, and XIX, fig. 8 A, B,

there are three teeth in the left valve {A—a, c, e), and two in the right one {B—3*,

d*), of both genera. The central tooth of the left valve is bifid or hollowed out on its

free side {A—c), and embraced by the diverging teeth of the opposite valve {B—b^,

d*), or, in other words, fitting into the triangular vacancy (B—c*) between these

teeth ; further, each of the three teeth of the left valve fits into a depression in front of

the teeth of the opposite valve {B—a*, c*, e*). It will thus be evident, that the only

essential differences between the teeth of Sc/nzodus and Trigonia is in their being

sulcated and unusually large in the one,— plain and of the ordinary size in the other.

With regard to the ridge behind the anterior muscular impression of Trigonia, it is

obviously an exaggerated form of an ordinary character : it is absent in Schizodus, but

present in Myophoria.

The various species of Schizodus are equivalve ; some are very inequilateral {S.

axiniformis—Isocardia id., Phillips) ; while others are -scarcely so, {S. Bossicus, De

Vern., S. carbonarius— Venus id., J. de C. Sow.) In general, they are more or less

acuminated, or obliquely truncated posteriorly ; the exceptions being rounded {8.

rotundatus—Axinus id., Brown, &c.) : the umbones are more or less prominent ; and, as

in some species of Cardium, Tellina, ho,., their curving is differently directed, being

turned towards the anterior end in 8. axiniformis, whilst in S. obscums and others, they

curve posteriorly. The teeth appear to be subject to certain modifications : the anterior

tooth of the right valve is generally long, erect, and curved ; but the posterior one

appears to be variable : the latter in S. truncatus, King, (the species whose dental

system I have studied with the most success,) is slightly oblique to the hinge-line

below the cartilage-fulcrum ; in S. axi7iiformis it appears to be directed more into the

cavity of the shell ; and in S. Bossicus and S. carbonarius it is so slightly developed, or

so little separated from the hinge-plate, as to lose all distinctiveness.^ The central

tooth of the left valve of 8. truncatus is bifid ; but in 8. axiniformis and 8. carbonarius

it is thick and undivided, approaching in form to the corresponding tooth of

Myophoria Goldfussi.

In most of the species of Schizodus the valves are thin, and ornamented, particularly

on the anterior side, with fine raised concentric lines, remarkably equidistant in certain

species, for example, aS'. axiniformis.

The muscular impressions, owing probably to the thinness of the valves, are not

generally displayed on casts ; there is one species, however {8. obscurus), in which

^ In a species of Schizodus found in the Glasgow carboniferous shales, the posterior tooth of the right

valve is very much elongated, and runs nearly parallel to the hinge line.



188 PERMIAN FOSSILS.

(vide PI. XV, fig. 23) the adductor muscular impressions {a, b), pedal or visceral ditto

{d, e), and entire pallial line (c), are often instructively displayed.i

The cartilage of one of my specimens of ScJdzodus axiniformis is rather long,

slightly prominent^ and situated immediately behind the point of the umbones, that is,

on the dorsal slope of the longest side of the shell.

Schizodus, Myophoria, and Trigonia are intimately related to each other. The

dental system appears to be but slightly modified in each genus. In Tric/onia, the

teeth are massive, generally sulcated, and extending considerably into the cavity of the

shell; the anterior ones are so far subject to the last condition, as to allow of the

anterior adductor muscle being inserted before them. In Myophoria, the teeth are

somewhat reduced in size, and plain—at least, generally so ; the anterior teeth also

project considerably into the cavity of the shell, or rather become joined to the ridge,

which posteriorly bounds the anterior adductor muscular impression ; hence the deep

groove, in front of the umbones, in casts of this genus : in Trigonia, the ridge may be

said to be an integral portion of each anterior tooth. In Schizodus, the teeth are still

more reduced, and quite plain; and there is a complete absence of the muscle-

bounding ridge. The differences just named are accompanied with others, which

are external. Trigonia is generally ornamented with ribs, tubercles, and varices,

frequently combined : Myopltoria is usually characterised with a variable number

of longitudinal ribs : and ScJn%odus is, in general, simply marked with fine raised

concentric lines.

By means of its relation to Myophoria and Schizodus, the singular genus Trigonia

stands in a less isolated position in our conchological systems than at first sight it

would appear ; it becomes, in fact, intimately connected with ordinary genera ; inasmuch

as its massive sulcated teeth are seen to graduate almost insensibly into those charac-

teristic of the normally dentigerous Dimyarians.

All the known species of Schizodus belong to the Carboniferous and Permian

formations.

1 Dr. Geiuitz has represented his Schizodus Schlotheimi with a deep sinus in the pallial impression : this

is directly contrary to what I should have expected. However, so many errors have heen made in connexion

with this character, that I may be excused suggesting to Dr. Geinitz the propriety of a rigorous re-examina"

tion of the two specimens represented in the 'Versteineruugen' (pi. iii, figs. 31, 32). My specimens,

unfortunately, do not display any muscular impressions, nor have I seen the pallial muscular sinus in

Schizodus truncatus—the species typical of the genus. An entire pallial line is only displayed in one of my

specimens of Schizodus obscurus—the one referred to in the text. It may be stated, however, that I have

seen precisely the same character displayed on one of my casts of Schizodus carbonarius, which I have no

hesitation in considering a congeneric species, both from its superficial ornamentation, and dental system.
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ScHizoDUS OBSCURUS, /. Sowerly . Plate XV, figs. 23, 24.

AxiNUS OBSCURUS, J. Sow. Min. Conch., vol. iv, p. 12, pi. 314, upper figure, Dec. 1,

1821.

(?) Cardium, N. S., Phillips. Phil. Mag., n. s., vol. iv, p. 401, 1828.

AxiNUs OBSCURUS, J. Sow, Sedgwick, Trans. Geol. Soc. Lond., 2d series, vol. iii, p. 119,

1829.

— — „ De la Beche, Geol. Man., p. 384, 1831 ; Germ. Transl.,

p. 459, 1832; 3d Eng. ed., p. 573, 1833.

— — „ Phillips, Encyc. Met., vol. iv, p. 616, pL iii, fig. 7, 1834.

— — „ Thomson, Outlines Min. Geol. &c,, vol. ii, p. 310, 1836.

— — „ Phillips, Lardner's Cycl., Geology, vol. i, p. 190, fig. 4,

1837.

(?) — PARVUS, Brown. Trans. Manch. Geol. Soc, vol. i, p. 31, pi. vi, fig. 30, 1841.

— (sp. unnamed). Brown. Op. cit., vol. i, pi. vi, fig. 18.

(?) — UNDATUS ,, Op. cit., vol. i, p. 31, pi. vi, fig. 31.

(?) — — „ Morris, Catalogue, p. 80, 1843.

(?) — PARVUS „ Loc. cit.

— OBSCURUS, J. Sowerby. Loc. cit.

— — „ Brown, Fossil Conchology, pi. Ixxix, figs. 5, 6, 1843?

(?) — UNDATUS, Brown. Op. cit., pi. Ixxix, fig. 9.

— (sp. unnamed). Brown. Op. cit., pi. Ixxix, fig. 7.

— (ScHizoDUs) OBSCURUS, J. Sow. Be Verneuil, Bull. Soc. G6ol. de France, 2""

serie, vol. i, p. 31, 1844.

(?) — PARVUS, Brown. Loc. cit.

(?) — UNDATUS „ Loc. cit.

(?) — — „ Geol. Euss., vol. i, p. 224, 1845.

(?) — PARVUS ,, Loc. cit.

— OBSCURUS, J. Sow. Loc. cit.

— — „ Philippi, Menke's Zeitschrift fiir Malakozoologie, p. 94,

1845.

ScHizoDUS — „ Tennant, Strat. List., p. 88, 1847.

— PARVUS „ Loc. cit.

UNDATUS „ Loc. cit.

Diagnosis.—" Obovate, posteriorly cuneiform ; anteriorly rounded ; surface convex,

with one obtuse keel ; beaks large." (Sowerby.^)

This well-known species is characterised with thick valves, as shown by the

strongly-marked muscular impressions on casts (vide PI. XV, fig, 23) ; a somewhat

acuminated posterior end, caused by the ventral and dorsal margins sloping so much

towards each other ; a longitudinally-deep, rounded anterior end ; and posteriorly

twisted umbones.

The fossils which Captain Brown has placed in the genus Awinus appear to me to

be referable to two species only, one of which I consider synonymous with Scldzodm

^ Mineral Conchology, vol. iv, p. 12.
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obscmus. From an examination of the original specimen belonging to Mr. Binney, of

the unnamed fossil represented in the 'Transactions of the Manchester Geological

Society,' vol. i, pi. 6, fig. 18, I have little doubt of its belonging to this species. I

cannot speak so confidently of the specimens represented by figs. 30 and 31, under

the names of Jxinus parvus and Aaoinus undatus, though I have a strong suspicion of

their being the same. By tracing the lines of growth on Mr. Binney's specimen of

the so-called Axinus undatus, I cannot perceive any flexure corresponding to the one

in the ventral margin ; on the contrary, the fossil appears to be broken where the

flexure occurs.

Schizodus ohscurus occurs very abundantly at Garforth Cliff Quarry near Leeds

;

Woodhall, Yorkshire ; Stubbs Hill near Doncaster ; and Nosterfleld. Mr. Binney has

collected it at Kirkby Woodhouse, Notts ; Bolsover ; near Elmsall, Yorkshire ; Bedford,

Atherton, Monton, Patricroft, and Newtown in Lancashire. It probably occurs at

Ferrybridge ; as Professor Phillips found a fossil there, which is supposed to be the

present species. (Phil. Mag., New Series, vol. iv, p. 401, 1828.)

ScHizoDUS ROTUNDATUS, Bfown. Plate XV, fig. 30.

Axinus eotundatus, Brown. Trans. Manch. Geol. Soc, vol. i. p. 31, pi. vi, fig. 29, 1841

.

(?) — puciLLUS (young), Brown. Op. cit., vol. i, p. 31, pi. vi, fig. 32.

(?) LuciNA MINIMA ,, Op. cit., vol. i, p. 32, pi. vi, fig. 33.

Last three Synonyms „ Brown, Fossil Conchology, pi. Ixxix, figs. 1, 2, 3,

10, 11, 12, 1843.

Idem. „ Morris, Catalogue, p. 80, 1843.

Idem. „ De Verneuil, Bull. Soc. Geol. de France, 2°"serie,

vol. i, pp. 31, 32, 1844.

Idem. „ Geol. Russ., vol. i, p. 224, 1845.

Idem. „ Tennant, Strat. List, p. 88, 1847.

(?) ScHizoDUS ScHLOTHEiMi, Geinitz. Versteinerungen, pi. iii, fig. 33, 1848.

Diagnosis.—" Shell nearly orbicular ; umbones almost central, acute, and remote ;

surface smooth. Length upwards of three eighths of an inch ; breadth nearly half an

inch." ' (Brown.)

This appears to me to be the only real species which Captain Brown has described

;

but it is much to be regretted that the original specimen is so badly preserved, that I

am not able to speak with sufficient confidence on this point. By tracing the lines of

growth, its posterior half is apparently shorter, and more rounded than in Sc/iizodus

ohscurus, or any other congeneric species, with, perhaps, the exception of 8chi%odus

Bossicus, which appears to resemble it very closely. Captain Brown is undoubtedly

wrong in describing it as being smooth ; as Mr. Binney's specimen is distinctly threaded

parallel to the margin. It seems to have had rather thick valves.

ScUzodus rotundatus was found by Mr. Binney in the Permian Marls at Newtown,

near Manchester.

1 Transactions of the Geological Society of Manchester, vol. 1, p. 31.
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ScHizoDus ScHLOTHEiMi, Geiuitz. PJate XV, figs. 31, (?) 32.

(?) Tellinites dtjbius, Schlotheim. Akad. Miincb., vol. vi, p. 31, pi. vi, figs. 4, 5,1816.

— — „ Petrefactenkimde, p. 189, 1820.

— —
,, Bpue, Edin. Pliil. Journ., vol. xii, p. 144, 1825.

Cucull.5;a Schlotheimi, Geinitz. Neues Jahrbuch, p. 638, pi. xi, fig. 6, 1841.

— —
,, Gsea von Sachsen, p. 96, 1843.

AxiNUS (ScHizoDTJs) — „ De Verneuil, Bull. Soc. Geol. de France, 2""' serie,

vol. i, p. 31, 1844.

— PARALLEius, King. Loc. cit.

— — „ Geol. Russ., vol. i, p. 224, 1845.

— Schlotheimi, Geinitz. Loc. cit.

CoKBULA — „ Grundriss, p. 414, pi. xix, fig. 12, 1846.

ScHizoDUS pauallelxjs. King. Tennant, Strat. List, p. 88, 1847.

— tkuncatus (partim), King. Catalogue, p. 11, 1848.

AxiNUS OBSCURUS, /. Sow. Howse, Trans. T. N. F. C, vol. i, p. 246, 1848.

ScHizoDUS Schlotheimi, Geinitz. Versteinerungen, pp. 8, 9, pi. iii, figs. 23-26, &c.

1848.

Biaj/nosis. - 'EquWdlved : inequilateral: transversely oval: rounded in front : elon-

gated behind : obliquely truncated at the posterior extremity : obtusely angulated from

the umbone to the posterior termination of ventral margin. Valves thin and strongly

convex.^

The present specific name was originally applied by Dr. Geinitz to a fossil described

and delineated in the 'Neues Jahrbuch' for 1841, p. 638, pi. xi, fig. 6, and which I am

warranted in considering as the type of the species. By adopting this view, Scldzodus

Schlotheimi must be considered as decidedly distinct from S. obscurus ; and as being more

tumid at the umbones, and more inequilateral, than 8. truncatus, the next species (to which

it appears to be closely related),—the posterior side being considerably longer than it is in

the last-named sHell. Dr. Geinitz in the original description (loc. cit.), described it as

being very inequilateral—" sehr ungleichseitig,"—an expression which I think ought to

have been retained in the description published in the ' Versteinerungen.'

Schizodus Schlotheimi has prominent umbones : it is much and regularly rounded at

1 The above diagnosis is a free abridgment of the following description of Schizodus Schlotheimi in the

' Versteinerungen,' pp. 8, 9 :
" Diese diinnschalige Muschel ist gleichschalig, Ungleichseitig, quer-eiformig,

vorn gerundet und gleichmassig gewolbt, nach hinten verlangert und am Hinterrande schief abgeschnitten.

Eine stumpfe Kante zieht sich von der Spitze des Wirbels nach der nnteren hinteren gerundeten Ecke herab

and schneidet den flachen, mit einer sanften Bucht sich herabziehenden Theil der Schale ab, vrelcher

ausserdem von dem geraden Schlossrande und dem geraden Hinterrande begranzt wird, die beide mit einer

stumpfen Ecke an einander stossen. Der iibrige Theil der Schale ist stark gewolbt und wird in den iilteren

Exemplaren nach dem Wirbel bin bauchig. Dieser liberragt mit einer etarken Biegung den Schlossrand.

Bei alteren Individuen liegt der Wirbel ungefahr in einem Drittel der Lange, bei jiingeren hat sich die Schale

noch nicht so weit nach hinten ausgebreitet, uud der Wirbel liegt etwas mehr nach der Mitte zu {Sch.

Rossicus)."
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the anterior margin ; truncated obliquely at the posterior extremity ; flatly convex

at the ventral margin ; and rather sloping behind the umbones.

Dr. Geinitz states that young specimens are not so elongated posteriorly, nor so

inequilateral as old ones : this is precisely the case with specimens found in Durham

;

but I have never seen any so decidedly rounded marginally, or so nearly equilateral, as

ScJiizodus Bossicus, which in the ' Versteinerungen' is, incorrectly I think, assumed to

be the young of S. ScMotheimi. The fossil which Dr. Geinitz cites as an example

(vide pi. iii, fig. 33) supporting his view, I am disposed to consider, belongs either to

Schizodus rotundatus, Brown, or S. Bossicus.

The triassic (?) MyopJioria cardissoides, Hartmann, represented in the ' Lethaea

Geognostica,' pi. xiii, fig. 9, has some resemblance to Schizodus ScMotheimi, particularly

the specimen represented in Plate XV, fig. 32, which I have, with some hesitation,

identified with the Geinitzian species. The specimen cited, which is imperfect at the

dorsal margin, and therefore represented with too great a slope at this part, has a

portion of the shell remaining, which is thick and strongly laminated : the posterior

oblique ridge is rather prominent ; and immediately in front of and parallel to it, there

is a shallow furrow, which has produced a slight sinus at the posterio-ventral margin.

I have seen undoubted, but smaller, specimens of S. ScMotheimi somewhat sinuated in

the same part.

Dr. Geinitz states that Schizodus ScMotheimi is a " characteristic shell in the upper

Zechstein, in which it is everywhere associated with Mytilus Hausmanni (query

M. septifer) ; also in the limestone of Paschkowitz near Miigeln, and of Frohburg in

Saxony, of Cosma, Sommeritz, Lehndorf, Zehma near Altenburg, and Roschiitz near

Gera ; in the Zechstein-Dolomite of Konitz, Gliicksbrunn, Salzungen, Ahlstedt near

Schleusingen, between AUendorf and Zizzendorf, and, according to Mielecki, in the

neighbourhood of Osterode (Katzenstein), Scharzfeld and Sachswerfen (near Miihlberg

in the white Dolomite) in the Hartz." In the county of Durham it is a characteristic

fossil in the uppermost beds of the Permian series, and associated wv\h Mytilus septifer:

it has occurred to me in these beds at Roker, Suter-point Bay, Marsden, Cleadon Hills,

Byers's Quarry, at the site of the new docks opposite Sunderland, and at the South

end of Black Hall Rocks. I have never found it in the Shell-limestone of Humbleton

Hill, or any other locality, associated with Schizodus truncatus, &c. The specimen

represented in PI. XV, fig. 32, was found by Mr. Binney at Newtown near Manchester

:

I have seen other specimens from the same locality. A fine specimen in the York

Museum was collected at Stapleton Park.
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ScHizoDUS TRUNCATUS, King. Plate XV, figs. 25, 26, 27, 28, 29.

(?) AxiNUS OBSCUEUS, J. Sow. Mill. Conch., No. 55, p. 12, pi. 314, lowest figure, 1821.

(?) Venus (?), J. de C. Sow. Trans. Geol. Soc. Lond., 2d series, vol. iii, p. 120, 1829.

(?) — (?) „ De laBeche, Geol. Man., p. 385, 1831; Germ. Transl.,

p. 459, 1832 ; 3d Eng. ed., p. 573, 1833.

AxiNUS (SCHIZODUS) TRUNCATUS, Einff. De Verneuil, Bull. Soc. Geol. de France, 2""

serie, vol. i, p. 31, 1844.

— ( — ) — „ Geol. Russ., vol. i, p. 224, 1845..

ScHizoDUS — „ Tennant, Strat. List, p. 88, 1847.

— — „ King, Catalogue, p. 11, 1848.

AxiNUS — „ Howse, Trans. T. N. F. C, vol. i, pp. 245-6,

1848.

Diagnosis.—Moderately inequilateral, the posterior side being the longest : a little

wider than long, the width being an inch, and the length seven eighths : marked with

dark spots on a light-coloured ground : finely threaded parallel to the margins, more

decidedly on the anterior than on the posterior half: moderately tumid in the umbonal

region : slightly tapering, and rather obliquely truncated, at the posterior side :

regularly rounded anteriorly.

This remarkably pretty species differs from ScMzodus ohscurus in having thinner

valves, the anterior half not so deep longitudinally, and the posterior half decidedly

less acuminated : the last difference is caused by the slighter obliquity of the dorsal

and posterior margins, and the more evenly and less rounded form of the ventral

margin, as displayed in fig. 25, PI. XV, which is a correct representation of the species.

The small Russian Permian specimen represented in the ' Geology of Russia,' vol. ii,

pi. xix, fig. 8, and considered by M. de Verneuil to be a variety of Schizodus Rossicus

(p. 310), seems to be nearly allied to it; judging from some casts which I have

examined belonging to the cabinet of Sir Roderick Impey Murchison.

Occasionally specimens occur showing marks of their original colours (vide PI. XV,
fig. 28), which consist of small oblong dark spots on a light ground, resembling what is

generally displayed on the recent Circe Castrensis}

Its dental system, already described, is pretty correctly represented in Plate XV,

fig. 29.

Schizodus truncatus is rather a scarce fossil : specimens are found at Humbleton

Quarry, Tunstall Hill, Silksworth, and Whitley Quarry in shell limestone.

^ Marks of colour occur in other Permian fossils, as Pleurotomaria antrina, Schl., Natica Leibnitziana,

&c. Professor Phillips has represented a heautifully-marked specimen of Pleurotomaria carinata. Sow.

But the most striking instance of the kind that I have seen is on some of my specimens of a Carboniferous

Pecten, which has wide red-coloured bands radiating from the umbones.
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Family Astartidjs, King.

CRASsiNiDiE,! J. E. Gray.

I quite agree with Mr. Gray in making the genus Astarte typical of a distinct family

group. The dental and muscular systems, thick epidermis, and some other characters,

widely remove it from all those families in which Lamarck, Blainville, and other

conchologists have placed it. Jstartidce agrees with Trigoniidce only in being without a

siphonal inflexion.

Genus Astarte, J. Sowerby.

Crassina, Lamarck.

Diagnosis.—" Suborbicular or transverse: subinequilateral : hinge with two di-

verging teeth : a depression before the beaks : impression of the cloak entire, exhibiting

no siphon-cicatrix." (J. Sowerby.)^

As this genus, which contains several recent forms, was originally founded on a

fossil species, and consequently not so fully described as could be wished, it has been

considered necessary to add the description of it by Forbes and Hanley, the latest

writers on the subject.

" Shell oblong, suborbicular or triangular, solid, equivalve, more or less inequi-

lateral, sometimes nearly equilateral, closed ; surface smooth, or transversely furrowed,

and covered by a conspicuous epidermis. Muscular impressions ovate, strongly

marked ; pallial impression simple, rather distant from the margin. Hinge composed

of two strong diverging primary teeth in one valve, and a primary tooth with a less

supplementary one, which is sometimes obsolete, in the other. Ligament external,

elongated, usually lodged in a lozenge. Lunule almost always distinct."^

It is suspected that the following species are the earliest created forms known.

Astarte Vallisneriana, Kinc/. Plate XVI, fig. 1.

Astarte (?), J. de C. Sowerby. Sedgwick, Trans. Geol. Soc. Lond., 2d series,

vol.iii, p. 119, 1829.

— (?) „ De la Beche, Geol. Man., p. 385, 1831 ; Germ.

Transl., p. 459, 1832; 3d Eng. ed., p. 573,

1833.

— Vallisneriana, King. Catalogue, p. 11, 1848.

1 The epithet Crassinidce having no generic typical name, in consequence of the general abandonment

of Lamarck's Crassina, I have made free to substitute for it that of Astartidce.

2 Mineral Conchology, vol. ii, p. 85.

3 A History of British MoUusca, vol. i, pp. 450-1.
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Diagnosis.—Slightly inequilateral : marginal outline somewhat oval transversely \

umbones pointed : dorsal slope of each valve angulated : concentrically threaded.2

The general outline of this interesting species is somewhat oval in the transverse

direction : its umbones are rather pointed ; and the surface of both valves is crowded

with sharp prominent striae.

The specimen figured is a gutta-percha cast, of the natural size, taken from a

natural impression. Another impression of the same species, and from which a

number of similar casts might easily be taken, is in the London Geological Society's

collection, presented by the Rev. Professor Sedgwick.

Whitley Quarry is the only locality known to me for Astarte Vallisneriana, where

it is extremely scarce ; though it would appear, that formerly specimens were more

abundant. (Vide Sedgwick, loc. cit.)

Astarte Tunstallensis, King. Plate XVI, fig. 2.

Diagnosis.—Nearly circular in its marginal outline : slightly inequilateral, the pos-

terior half being the widest, also the deepest : rather tumid at the umbones :

concentrically threaded : nearly a quarter of an inch in width.

This species might be taken for the young of the former ; but it differs in having

the posterior half longitudinally deeper, compared with the anterior half ; the dorsal

margin less sloped ; and the umbones more tumid. It is similarly ornamented with

concentric striae.

I have only found a single specimen, the one figured, of this species in the Shell-

limestone of Tunstall Hill.

Family Pholadomyid^e, King, 1844.

M. de Blainville's family Pglorida, and all the synonymous groups proposed by

other naturalists, are so heterogeneous, that I was induced some time since^ to propose

the present one for Pholadomga (the type), Panopcea, Lysianassa (Miinster), Cercomya

(Agassiz), and the following genus.

The genera named are characterised with transversely oblong valves, an external

cartilage, a sinuated pallial line, and a slightly developed or extremely simple dental

system : judging from Pholadomya and Panopaa, the only recent genera known,

the cloak of the animal is entirely closed, with the exception of an anterior opening for

the passage of the foot, and an ingress and an egress orifice at the termination of a

long, posterior, siphonal sheath.

1 In my Catalogue this species is incorrectly stated to have its "ventral outline semicircular."

2 King, Catalogue, p. 11.

3 Vide Annals and Magazine of Natural History, vol. xiv, p. 315.
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Genus AUorisma} King, 1844.

Myacites,2 Schlotheim.

HiATELLA (sulcata), Fleming.

Sanguinolaria (gibbosa), /. de C. Sawerhy.

Unio (ubiiS), J. de C. Sowerhy.

(?) LUTRARIA (pRISCA), GoldfuSS.

Pholadomya (elongata), Morton.

(?) Sanguinolites {partim), M'Coy.*

Orthonota (partim), J. W. Salter.^

Diagnosis.—Equivalved : inequilateral, the posterior side being the longest: in

general slightly gaping. Valves granulated on the surface ; more or less undulated or

ribbed parallel to the free margins ; and articulating with each other by means (only)

of an external cartilage. Anterior adductor muscular impressions, in general, near the

anterio-ventral margin. Sinus deep in some species, and shallow in others.

Type Hiatella sulcata, Fleming.®

^ Etym. aWofos, variable ; epeiafxa, support. The name was originally proposed under the persuasion

that the cartilage fulcra of the genus varied in position according to species (vide Annals, loc. cit. ; and ante,

p. 163): this is now known to be an error: the name is, however, still retained, notwithstanding its

being a misnomer.

2 Schlotheim's name Myacites implies that the shells so called are fossil Myas ; as this is not the case,

the name cannot stand.

^ Having been favoured with an examination of the original of this species in Mr. J. Prestwich's valuable

collection of Coalbrook Dale fossils, I feel it necessary to state, that it is not the Unio Vrii of Dr. Fleming ;

but, on the contrary, it appears to be his Hiatella sulcata. Nueula occipiens of J. de C. Sowerby (Trans.

Geol. Soc. Lend., 2d series, vol. v, pi. xxxix, fig. 4), in the same collection, is not of the genus so named

;

but a small or young Allorisma nearly related to A. constricta. King. Perhaps the so-called Unio Ansticei

is another congeneric species.

* The only species placed in Sanguinolites (=Edmondia) by Professor M'Coy belonging to Allorisma, is

apparently, Phillips's Sanguinolaria tumida. My remarks on Edmondia will have shown that there is

no relation between Allorisma and Sanguinolites.

5 Mr. Salter makes Allorisma synonymous with (Conrad's?) Orthonota, his own Meristomya, and M. de

Verneuil's Grammysia (vide Appendix to Professor PhiUips's Memoir on the Malvern Hills, in Mem. Geol.

Survey, vol. ii, part i, pp. 359-60). Judging from the type of Conrad's genus Orthonota, namely O. %indu-

lata,—which has a long straight hinge line, an oblique fold running with a posterior deflection from the

umbone to the ventral margin, and the dorsal and ventral outlines parallel to each other,—the synonymy is

obviously a strained one. Is the diagnosis of Orthonota given in the Memoir cited, an emendation (which

it is stated to be) by Conrad or Salter? If by the former, this genus cannot be the same as Allorisma

;

as it is stated to have the "pallial impression entire :" if by the latter, I may be allowed to ask—^has this

character been seen in the typical species ?

^ I embrace the present opportunity of naming this species as the type of Allorisma in preference to

A. reyularis (Geol. Russ., vol. ii, pi. xix, fig. 9) ; as I am more acquainted with it than .the latter. The

fossil represented by De Verneuil in the ' Geology of Russia,' vol. ii, pi. xxi, fig. 11, and considered a

specimen oi Allorisma regularis, is not of this genus: it is an Edmondia, as proved by the linear groove

along the hinge, which has resulted from one of the cartilage fulcra.
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The reasons for restricting AUorisma to certain kinds of shells have already been

stated under the head of Edmondia.

Typified with the foregoing species, the present genus embraces a number of palseo-

zoic forms, which are edentulous, oblong transversely, more or less wrinkled in the

same direction ;
possess small umbones,^ and an external cartilage ; have a granulated

exterior, and the anterior adductor muscular impressions proximo-ventrally situated.

It closely agrees with certain secondary Panopaeas in form, and in being granulated

externally. There is also a further agreement ; inasmuch as in some of these shells, for

example, the so-called Lutraria gihhosa, Sow., and L. decurtata, Goldfuss, the teeth are

little more than rudimentary, or mere flexuous expansions of the cardinal margins,—not

strong conical projections, as in the recent Panopcea Aldrovandi, and P. Norvegica. It

would thus appear, that the forms noticed constitute a transitional link between AUo-

risma and the normal species of Panopcea : whether these transitional forms ought to be

considered as constituting a distinct generic group, which I have an impression has

been named Platymya by Agassiz, is a point on which I am not at present prepared to

enter.

PJioladomya is another genus with which AUorisma is intimately related ; it differs,

however, in having a number of ribs passing posterio-obliquely from the umbone to

the ventral margin of the valves ; in being, in general, widely gaping at the ends

;

and, perhaps, in the nature of its shell-tissue.^ As regards hinge-characters, both

genera are in accordance with each other, that is, they are divested of teeth, and have

an external cartilage.

The two co-ordinate and related groups Lysianassa, Miinster, and Cercomya,

Agassiz, require only a passing allusion ; as the former with its V-shaped ribs, and the

latter with its attenuated posterior extremity, are clearly distinct genera.

AUorisma, as now restricted, was, I believe, the first palaeozoic genus made known,

as possessing a sinus in the pallial impression. Shortly before I published my first

paper on the genus, I had seen this character faintly displayed on a specimen of the

so-called HiateUa sulcata, Fleming, in Mr. Tate's collection ; and since then I have

repeatedly collected specimens of the same shell in Redesdale, with it displayed in the

most satisfactory manner. The specimen represented in PI. XX, fig. 5, fully illustrates

both the pallial and adductor muscular impressions of the genus. Looking at another

species elsewhere represented (PI. XVI, fig. 3), it is evident, that the pallial sinus, in its

varying depth, affords good grounds for specific differences ; as in AUorisma constricta,

1 AUorisma Munsteri {Pholadomya, id.), D'Archiac and De Verneuil, possesses rather large umbones.

2 Pholadomya, judging from tlie nacreous character of its species, appears to have its shell-tissue of the

same nature as that of Pandora and Lyonsia ; whereas AUorisma, from its granular surface, has appa-

rently a tissue agreeing with that of Thracia. The distinctive characters of the histology of Pandora and

Thracia have been published by Dr. Carpenter in his 2d report ' On the Microscopic Structure of Shells,'

in the British Association Report for 1847.
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the pallia! line is even less inflected than it is in J. elegans, the species just referred to.

The low or proximo-ventral position of the anterior adductor muscular impressions,

^vhich is striking compared with the position of the same impressions in Mya, Lutraria,

FanopcBa, and some other genera, appears to be indicative of Allorisma having been

more a surface-creeping, than a decidedly burrowing genus. That the position of the

anterior adductor muscle is influenced by the terebrating habits of the mollusk, is

strongly evidenced by the fact, that in the decidedly burrowing genera, Pholas, Teredo,

and Xylophaga, this muscle is situated considerably above its usual situation,—so high in

some, that the surfaces to which it is attached, or the anterio-cardinal margins of the

valves, project externally in front of the umbones, and are even in some species, such as

Pholas dactylus and F. Candida, reflected considerablyover them. Thraciapuhescens has the

anterior adductor muscular impressions as low as in Allorisma. Perhaps the foregoing-

observations may induce those, possessing the opportunity, to endeavour to ascertain

if the habit of this species is confirmatory of the view herein taken of that of Allorisma}

The present genus, supposing the so-called Pholadomya Mimsteri, D'Archiac and

De Verneuil, to be a species, is not known to occur in earlier than the Devonian rocks

:

it is rather common in the Carboniferous ; meagrely represented, at least as far as is

known, in the Permian ; and anything but abundant, taking Myacites to be the same,

in the Triassic deposits. I have not yet been able to satisfy myself of its existence in

any rocks of a later age.

Allorisma elegans, Kiny. Plate XVI, figs. 3, 4, 5.

Allorisma elegans, King. De Verneuil, Bull. Soc. Geol. de France, 2"^ s6rie, t. i, p. 30,

1844.

— —
,, Ann. and Mag. Nat. Hist., vol. xiv, p. 316, 1844.

— — „ Geol. Russ., vol. i, p. 223, 184.'5.

(?) Amphidesma lunulata, Eeyserling. Petschora-land, p. 258, pi. xi, fig. 16, 1846.

(?) Cypkicaedia bicarinata „ Op. cit., p. 257, pi. x, fig. 17.

Allorisma elegans. King. Tennant, Strat. List, p. 88, 1847.

— — „ Catalogue, p. 12, 1848.

Sanguinolites elegans. King. Howse, Trans. T. N. F. C, vol. i, p. 243, 1848.

PanopjEA lunulata, Keyserling. Geinitz, Versteinerungen, p. 8, pi. iii, figs. 21-2, 1848.

Diagnosis.—" Form very inequilateral : both ends closed ; anterior one the shortest,

and oblique superiorly ; posterior one rather square : umbones somewhat gibbous : dorsal

slopes with a faint angle running from the umbone to the posterior end of the shell

:

surface slightly wrinkled transversely, and crowded with minute pimples : pallial sinus

somewhat shallow." (King.)^

1 I have seen several hundred specimens of Allorisma sulcata in situ, that is, in a bed of shale in Redesdale ;

but I have never seen any in an upright or inclined position, so as to indicate that they were a burrowing

species.

2 Catalogue, p. 12,
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This is a regularly formed species^ apparently identical with both the Amphidesma

lunulata and Cypricardia bicarinata of Count Keyserling : the former species has the

same pre-umbonal lanceolate depression, approximating umbones, and obliquely trun-

cated anterior side ; and the latter, the same granulated exterior, dorsal slope defined

by a faint angle running from the umbones to the posterio-ventral margin, and squared

posterior extremity,—as those characteristic of AUorisma elegans.

Besides the lanceolate depression in front of the umbones, there is another behind

them, rather deep, and extending the full length of the hinge-margin (PI. XVI; fig. 4)

:

neither exactly agree with what are usually termed lunette and corselet ; though it is

evident, they are but modified forms of these characters.

The granulated surface of this species has some resemblance to that of AUorisma

gihbosa {Sanguinolario. id., J. de C. Sow., 'Min. Conch.' pi. 548, fig. 3), which, it may

be observed, although an allied species, has the extremities more acuminated. The

granules, it will be seen, by a reference to PI. XVI, fig. 5, display a tendency to fall

into an obliquely linear arrangement.

The characters of the muscular impressions are represented in fig. 3, PI. XVI. The

pallial sinus (c) is very oblique to the ventral margin, offering, in this respect, a striking

contrast to that of AUorisma sulcata (PL XX, fig. 5, c). The anterior adductor muscular

impression {a), which is represented a little too high, has its lower border nearly

horizontal with the posterior angle of the pallial line.

AUorisma elegans occurs in the Shell-limestone at Humbleton Hill, and in the lowest

beds at Whitley Quarry, where it is rare. Dr. Geinitz records its occurrence in the

under Zechstein of Thieschiitz near Gera, and Corbusen near Ronneburg. The so-

called Amphidesma lunulata was found in Permian Marl on the Uchta, a tributary of

the Wymm, by Count Keyserling, who also discovered, in the same place, the so-called

Cypricardia hicarinata, which is further recorded as being found in the Permian Lime-

stone on the Wei near Kischerma.

Family Psammobud^ [partim), Fleming, 1828.

Dr. Fleming made the following genus typical of the present family,—a receptacle

in which he also placed Astarte. Having made the latter typical of a distinct family,

it is herein excluded from Psammobiida, which, perhaps, embraces most of the genera

subsequently grouped together by Mr. J. E. Gray and others under the name of

Tellinida.

Genus Psammobia, Lamarck.

Diagnosis.—" Shell transversely oblong, equivalve, subinequilateral, slightly gaping

at the extremities ; surface smooth, or transversely, and more or less radiatingly
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striated, invested with a thin epidermis. Muscular impressions round
;
palhal sinus

strongly marked. Hinge composed of cardinal teeth, two or a single bifid tooth in one

valve, and one in the other ; supplementary laminae small, and often obsolete. Liga-

ment prominent, external." (Forbes and Hanley.^)

PsAMMOBiA (?) SUBPAPYRACEA, King. Plate XVI, fig. 6.

PsAMMOBiA? SUBPAPYRACEA, King. Catalogue, p. 12, 1848.

Tellina Dunelmensis, Howse. Trans. T. N. F. C, vol. i, p. 243, 1848.

Diagnosis.—" A thin, smooth, elliptical species. Length one third of its width

:

umbones slightly prominent, one third of the width of the valves from the anterior end :

terminations rounded.'' (King.^)

The fossil under consideration, which rarely exceeds an inch in width, is pro-

visionally placed in the present genus ; as nothing certain is yet known respecting its

dental and muscular characters. Judging from its outline,—some slight indications of

cardinal teeth,—and, the absence of the posterior flexure, which certain Psammobiida

possess, notably Tellina, the present genus seems to be its most appropriate receptacle.

Psammobia (?) subpapgracea occurs very rarely in the Shell-limestone of Humbleton

Hill.

Class Gasteropoda, Cuvier.

MoNOTHYEA, Aristotle.

Teachelipoda, &c., Lamarck.

PAEAcipHALOEES, BlainvUle.

Les Apt^eygiens, &c., Latreille.

Uniloculaiees {partim), Be Montfort.

Univalves.

Diagnosis.—" Body free : with an abdominal foot suitable for creeping, and in some

cases for swimming. Head in general distinct, usually bearing one or more pairs of

tentacles. Dges situated nearly always on or near the tentacles.^ Bespiratorg organs

branchial or pulmonary, and very variable in their position. Shell either external or

^ British MoUusca, vol. i, p. 270. Feeling averse to overlooking the original diagnosis of a genus or

species, I transcribe the following description of Psammobia by its founder :
" Testa transversa, elliptica

aut ovato-oblonga, planiuscula, utroque latere paulisper hians ; natibus prominuhs, Cardo dentibus

duobus in vaM sinistra ; dente unico inserto in opposite." (Animaux sans Vert^bres, 2d ed., t. vi,

pp. 170-1.)

2 Catalogue, p. 12.

^ ChitonidcB possesses no eyes.
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internal ;i single or divided, and conical or spiral in the first case ; and more or less

rudimentary in the second.""

In accordance with the prevailing view, the present division is herein considered

to be co-ordinate with the last, and placed in the same great section of the Molluscous

sub-kingdom. Viewing it in all its modifications, there cannot be said to be more than

an approximate connexion between the two divisions ; in short, there appears to be an

impassable hiatus between the Gasteropods and the Lamellibranchs.

The class Gasteropoda is divisible into the following ten minor sections or Orders :

1, Fhlebenterata (Limapontias) ; 2, Gymnohrancldata (Sea Slugs) ; 3, Nucleobranchiata

(Carinarias) ; 4, Folyplaxiphoria (Chitons) ; 5, Cyclobranchiata (Limpets) ; 6, Hypobran-

chiata (Phyllidias) ; 7, Pomotobranchiata (Sea Hares) ; 8, Coclopnoa (Land Shells, &c.)

;

9, Jspidobranchiata (Ear Shells); 10, (Jtenobranchiata (Whelks); and 11, Cirrho-

branchiata (Tooth Shells).^ The probability is, that most of these orders have existed

during all the organic periods of our planet ; but, owing to various circumstances,

especially to some being without any enduring remains, their chronogeny will long

remain one of the most difiicult problems in Malacology. As yet only three orders,

the fourth, tenth, and eleventh of the above list, are known to have existed during the

Permian epoch.

Order Polyplaxiphoria, De Blainville.

This group is usually associated with Patellida in the order Cyclobranchiata ; but it

difi'ers from the family named in too many important points to be so closely united

with it in a systematic arrangement : 1st, the shell is divided ; 2d, the gills are in the

form of triangular leaflets ; 3d, the margin of the mantle is thick, and generally extended

beyond the shell ; 4th, the muscular system is much and complexly divided ; 5th, the

generative organs have two openings; 6th, the head is projecting; 7th, there are no

tentacles ; and 8th, there are no eyes.'' De Blainville elevated Polyplaxiphoria to the

rank of a class, and associated it with Oir/hopodia {=. Nemofopodes, Blainville) to form

his sous-type Malentozoaires. This association is obviously erroneous ; and the position

oi Polyplaxiphoria appears to be too elevated. But there seem not to exist any serious

objections to our considering the group as of co-ordinate value with the other orders

included in the present class.

^ Three orders of Gasteropods are without shells, except in the earliest stage.

2 Slightly altered from Sander Rang. (Vide Manuel des Mollusques, p. 119.)

3 The hybrid names of Cuvier are herein discarded for the more classically constructed ones of

Schweigger.

* Vide Animaux sans Vert^bres, 2d ed., vol. vii, pp. 487-9.

aa
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Family Chitonid^ {Les Oscabrions), Cuvier.

The genera of this group are furnished with a row of shelly plates placed on the

back of the mollusk, and extending from the head to the tail. The Rev. Lansdown

Guilding^ and Mr. J. E. Gray, but more particularly the latter,^ have instituted for the

recent species a number of new genera ; and considering the modifications presented by

extinct forms, particularly protozoic species, which are, unexpectedly, rather abundant,

it is extremely probable, that many more will be hereafter added. Mr. J. W. Salter

has already made a beginning among the latter, by proposing the genus Ilelmintho-

chiton for a singular fossil discovered by Dr. Griffith in the Silurian beds of county

Galway.^ Probably the fossil immediately to be described belongs to one of the many

genera proposed of late by Mr. J. E. Gray ; but, in the absence of precise knowledge

on the subject, I am compelled to collocate it as follows.

Genus Chiton^ Linnaeus, 1758.

Diagnosis.—" Shell divided, constituting a series of imbricated dorsal plates, eight

in number ; mouth with a semicircular curved membrane above, destitute of tentacula."

(Fleming.*)

Chiton Loftusianus,* King. Plate XVI, figs. 9, 10, 11, 12, 13, 14.

Chiton, King. Ann. and Mag. Nat. Hist., vol. xiv, Nov. 1844.

— „ London Geological Journal, vol. i, p. 10, figs. 1-4, 1846.

— LoFTUSiANUS, King. Catalogue, p. 12, 1848.

— „ Howse, Trans. T. N. F. C, vol. i, p. 242, 1848.

Diagnosis.—Plates somewhat thick ; marked with incremental lines on the lateral

areas, which, together with the dorsal areas, are also finely granulated exteriorly.

Dorsal or intermediate plates—some (? 2d) long in the middle, the posterior margin of

which is pointed, and the anterior straight—others (? 4th, 5th, and 6th) short, projecting

behind, and deeply sinuated in front. Cephalic plate with the apex elevated; slightly

sinuated in front. Caudal plate capuliform ; apex nearest the anterior margin, which is

slightly sinuated,— also the posterior margin. Apophyses rather projecting; with a

^ Zoological Journal, 1829.

2 Ann. and Mag. of Nat. Hist., vol. xx, p. I5l ; and Op. cit., 2d series, vol. i, p. 228.

3 Vide ' A Synopsis of the Silurian Fossils of Ireland,' pp. 71-2 ; and ' Quarterly Journal of the Geological

Society,' vol. iii, part i, pp. 48-52.

"• British Animals, p. 288.

^ This species is named " after Mr. W. K. Loftus, to whom I was first indebted for the idea, that it be-

longed to the genus Chiton." (King, Catalogue, p. 12.)
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convex margin ; occupying the lower half of the margin of each lateral division of

the dorsal areas. Line of demarcation between the dorsal and the lateral area rather

slightly defined. Dorsal area bisulcated medio-longitudinally ; the sulcations shghtly

divaricating. Lateral areas narrow.

Chiton Loftiisianus (my discovery of which has elsewhere been noticed^) is a pretty

species, and appears to have been about two inches in length. The above description

will probably enable those conversant with the family to decide as to which genus it

strictly belongs ;^ and for this purpose I have taken some pains in endeavouring to

ascertain the character of the apophyses or processes of insertion of the plates, one of

which, belonging to an intermediate plate, I have fortunately been able to free from its

investing matrix. The representations of the intermediate plates in PI. XVI will afford

an idea as to their varying form : fig. 11 is suspected to be the second, considering the

cephalic plate as the first one: fig. 13 may be the third, or one of those behind it:

fig. 12 is perhaps the seventh or penultimate plate. Fig. 9 represents the cephalic

plate, which has the apex broken off. Fig. 10 is a representation of the caudal plate,

which, however, does not give so clear an idea of its form as could be desired

;

owing to the margin of the anterior side {left in the plate) being too much elevated :

the consequence is, that this margin appears to be more deeply smuated than it really

is, and the anterior side is apparently larger than the posterior, which is quite the

reverse'; and, on the other hand, the sinuated character of the opposite or posterior

margin is not represented. The posterior portion of the caudal plate is slightly

concave medio-longitudinally.

This is an extremely rare species, having only occurred to me in the Shell-limestone

of Humbleton Hill. I found two plates of what appear to belong to a Chiton, in

a fragment of Permian Limestone from Kirkby Woodhouse, Notts, sent to me by

Mr. E. W. Binney of Manchester.

Order Ctenobranchiata, Schweigger.

Pectinibkanchiata, Cuvier.

Diagnosis.—"Branchise in the form of sessile, pectinated ridges, contained in a

cavity." (Fleming.^)

Dr. Fleming has divided this group into two sub-orders, namely, Holostomata and

Solenostomata, respectively depending on their shell having the lip of the aperture

1 Vide Annals and Magazine of Natural History for November, 1844.

2 Mr. J. W. Salter seems to think, that it is a species oi Helminthochiton (vide Quarterly Journal of

the Geological Society, vol. iii, part i, p. 51) ; but I cannot agree to this if Helminthochiton Griffithi is to

be considered as the type of this genus.

3 Britiih Animals, p. 225.



204 PERMIAN FOSSILS.

entire, as in the Whelk, or " canahculated for the reception of the siphon of the

branchial cavity," ^ as in the Spindle-shell. No examples of the last division have yet

been found in deposits of the Permian epoch ; and it is doubtful whether any were

created until a later period.

HoLOSTOMATA, Fleming.

AsiPH0N0BRANCHEs,2 J)e BlainvUle.

Diagnosis.—" Aperture of the shell entire, together with the anterior margin of the

cloak at the entrance of the branchial cavity." (Fleming.^)

Family Turbinid^ [Les Turbinacees, partim), Lamarck.

This group is herein restricted to genera with a perlaceous shell-tissue, and a calca-

reous operculum.

Genus Turbo, Lamarck, not Linnaeus.

The following five species are provisionally placed in the present group ; for until

Ave know the character of their operculum, and whether they were perlaceous or non-

perlaceous, it is impossible to form any conclusion as to their proper generic position.

Turbo helicinus, Schlotheim. Plate XVI, figs. 21, 22.

TftocHiLiTES HELICINUS, Schl. Petrefactenkunde, p. 161, 1820.

Trochilinus —
,, Bou6, Edin. Phil. Journ., vol. xii, p. 144, 1825.

Tbochilites —
,, Quenstedt, Wiegmann's Archiv, pi. ii, p. 88, 1835,

Turbo minutus. Brown. Trans. Manch. Geol. Soc, vol. i, p. 63, pi. vi, figs. 4, 5, 1841.

— helicinus, Schl. Leonhard und Bronn's Jahrbuch, p. 638, 1841.

— MINUTUS, Brown. Fossil Conchology, p. 74, pi. xxxvii*, figs. 17, 18.

— Meyeri, Miinster. Goldfuss's Petrefacta, 3d Part, p. 92, pi. cxcii, fig. 14 a, b.

— MINUTUS, Brown. Morris, Catalogue, p. 165, 1843.

— Meyeri, Miinster. Geinitz, Gsea von Sachsen, p. 95, 1843.

Trochus helicina, Schl. De Verneuil, Bull. Soc. Geol. de France, 2°" serie, vol. i,

p. 35, 1844.

Turbo minutus. Brown. Loc. cit.

— — „ Geol. Russ., vol. i, p. 225, 1845.

Trochus helicina, Schl. Loc. cit.

1 Op. cit. p. 296.

2 As terms implying negative characters are decidedly objectionable, Fleming's name has been preferred.

' British Animals, p. 296.
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Turbo mtnutus, Brown. Tennant, Strat. List, p. 89, 1847.

— TuNSTALLENSTS, Kinff. Catalogue, p. 13, 1848.

LiTTORiNA Mancuniensis {purtim). Brown. Howse, Trans. T. N.F. C, vol. i, pp. 239,

240, 1848.

Trochus helicinus, Schl. Geinitz, Versteinerungen, p. 7, pi. iii, fig. 14 a, b, 1848.

Diagnosis.—Short : conical : with four tumid whorls, which are marked with five

or more spiral line-like ridges, separated from each other at nearly equal distances.^

The distinctive characters of this species, which rarely exceeds three eighths in

height, and the same in width, are its tumid whorls, rather prominent spiral ridges,

and short spire. Having seen the original of Captain Brown's Turbo minutus, I feel

quite satisfied that it is the present species.

Turbo helicinus occurs at Tunstall Hill, in Shell-limestone, and at Newtown (where

it occurs under a stunted form) near Manchester, in the Permian Marls (Binney).

Professor Phillips's collection contains a specimen collected at Aldfield, in Yorkshire.

A single specimen occurred to me in the Dogger-bank fragment of Magnesian Lime-

stone. Geinitz states that it occurs in the Zechstein-dolomite of Gliicksbrunn ; and

according to Credner, it is found on the Wartberg near Seebach, in Thuringia.

Turbo Mancuniensis, Brown. Plate XVI, figs. 19, 20.

(?) Trochilites antrinus, Schl. Akad. Miinch., pi. vii, fig. 6 a, b, not c, 1816.

(?) Turbo (?) Sedgwick, Trans. Geol. Soc. Lend., 2d series, vol. iii,

p. 118, 1829.

(?) — (?) De la Beche, Geol. Man., p. 384, 1831; Germ. Ed.,

p. 459, 1832; 3d Eng. Ed., p. 573, 1833.

(?) — (?) Phillips, Encyc. Met., vol. iv, p. 618, 1834.

— Mancuniensis, Brown. Trans. Manch. Geol. Soc, vol. i, p. 63, pi. vi, figs. 1, 2, 3,

. 1841.

— —
,, Brown, Fossil Conchology, p. 74, pi. xxxvii*, figs. 15, 16.

— —
,, Morris, Catalogue, p. 165, 1843.

— — „ De Verneuil, BuU.. Soc. Geol. de France, 2"°° s6rie, t. i,

p. 35, 1844.

— — „ Geol. Russ., vol. i, p. 225, 1845.

— — „ Tennant, Strat. List, p. 89, 1847.

— — „ King, Catalogue, p. 13, 1848.

LiTTORiNA — „ ' Howse, Trans., T. N. F. C, vol. i, p. 239, 1848.

Diagnosis.—" Shell ovate ; body large ; spire short, consisting of three ventricose

' ' Versteinerungen,' p. 7. The following is the original description published by Dr. Geinitz ;
" Kura-

kegel formig mit vier gewolbten Umgangen, an welchen sich oben eine erhabene Linie bemerkbar macht,

unter der die letzte Windung noch gegen funf Linien zeigt, die ziemlieh gleich weit vou einander entfernt

liegeu. Auch erscheinen zwei feinere Linien noch in der Nahe der Naht."
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volutions separated by a channelled suture ; body provided with many prominent,

spiral ribs ; three on the body above, with five or six concentric ones beneath, and two

on each of the volutions of the spire ; these are crossed by numerous longitudinal

wrinkles ; aperture large, orbicular ; outer lip expanded, smooth ; pillar lip with an

oblong umbilicus behind it. Length upwards of a quarter of an inch ; body nearly the

same in diameter." (Brown .^)

A small species, possessing some resemblance to the last, but differing from it in

having the spire more acuminated, the whorls less tumid, and the spiral ridges generally

stronger and more numerous ; the ridges range from six to nine in number. It appears

to have been ornamented with longitudinal coloured bands parallel to the incremental

laminae, which are rather prominent.

Young specimens are somewhat umbilicated. My largest specimen is five six-

teenths of an inch in height, and four sixteenths in width.

Turho Mancuniensis occurs in the Shell-limestone at Tunstall Hill ; in the Breccia

at the north end of Black Hall rocks ; and in the Permian Marls at Newtown near

Manchester, though considerably smaller in this locality than in the two former.

Probably it occurs in the pisolitic Yellow Limestone between Marr and Hickleton.^

Turbo Permianus, Kin^. Plate XVI, fig. 16.

Turbo Permianus, King. Catalogue, p. 13, 1848.

Diagnosis. --' Spires four, smooth, length under a quarter of an inch."^ ' Aperture

orbicular : inner lip slightly reflected.

A species, generally agreeing with the above description, but occasionally exhibiting

several faint spiral striae, has occurred to me in various localities. My largest

specimen is four sixteenths of an inch in height, and three sixteenths in width.

Professor Phillips cites Hawthorn Hive as a locality for this small species : it

occurred to me at Silksworth, Byers's Quarry, Humbleton, Tunstall Hill, and Hylton

North Farm. Fossils probably identical with it are rarely found in the Blue Lime-

stone of Polterton and Bolsover; and in the lower beds of Yellow Limestone near

Conisborough. (Sedgwick.)

Turbo Thomsonianus,* Kin(/. Plate XVI, figs. 23, 24.

Turbo Thomsonianus, King. Catalogue, p. 13, 1848.

LiTTORiNA TuNSTALLENsis, Howse. Trans. T. N. F. C, vol. i, p. 240, 1848.

1 Transactions of the Manchester Geologic^ Society, vol. i, p. 29.

2 Vide Sedgwick, Trans. Geol. Soc. Lend., 2d series, vol. iii, p. 118.

3 Phillips, Trans. Geol. Soc. London, 2d series, vol. iii, p. 118.

* Named after the late Dr. Thomas Thomson, F.R.S., author of 'A Geognostical Sketch of the Counties

of Northumberland, Durham, and part of Cumberland," in the Annals of Philosophy, vol. iv, 1814.
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Diagnosis.—Three sixteenths of an inch in height, and two sixteenths in width

:

spire elevated : marked with numerous thread-hke hnes : aperture orbicular.

IWho Thomsotiianus resembles T. Mancuniensis in form ; but it is a smaller species,

and its whorls are marked with numerous spirally-arranged thread-like lines,—not

ridges. It has been ornamented with transverse coloured bands.

This species is of rare occurrence in the Shell-limestone at Tunstall Hill, and in

the Breccia at the north end of Black Hall rocks.

Turbo Taylorianus,^ King. Plate XVI, figs. 25, 26.

Diagnosis.—As wide as it is high : tumid : marked with numerous thread-like

lines: aperture orbicular : spire depressed.

This species differs from the last in being decidedly more tumid ; both agree,

however, in possessing numerous fine spirally-arranged striae. It stands in the same

relation to Turbo Thomsonianus as T. helicinus does to T. Mancuniensis. My largest

specimen is three sixteenths of an inch in height, and the same in width.

Turbo Taylorianus occurs at Tunstall Hill, and Humbleton Quarry, in Shell-lime-

stone.

The following ten species have a very doubtful connexion with the genera in which

they are placed ; and most of the genera themselves are equally as doubtful as regards

the families to which they belong.

Genus Rissoa, Freminville and Desmarest, 1814.

Being unacquainted with the original diagnosis, and the typical species of this

genus, I am compelled to waive all remarks on it, merely referring the reader to the

generic character and observations of the group by Mr. Searles Wood, in his ' Mono-

graph of the Crag Mollusca,' part i, p. 100.

RissoA OBTUSA, Brown. Plate XVI, fig. 18.

(?) Smooth shell, Sedgwick. Trans. Geol. Soc. Lond., 2d series, vol. iii, p. 118, 1829.

(?) Turbo (?), Phillips. Loc. cit.

Rissoa obtusa, Brow?t. Trans. Manch. Geol. Soc, vol. i, p. 64, pi. vi, figs. 19-21, 1841.

^ Named after the late Mr. John Brough Taylor, F.S.A., of Sunderland, who intended publishing a

work descriptive of "the limestone strata on the coast" of Durham, and "of the extraneous substances

deposited in them." (Vide Surtees's History of Durham, vol. i, p. 236.)
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(?) RissoA MiNtJTissiMA, Brown. Op. cit., vol. i, p. 64, pi. vi, figs. 12, 14.

— — AND OBTUSA, 5ro2cw. Brown, Fossil Conchology, p. 79, pi. x.wvii*,

figs. 28-30, 34-36.

— — — „ Morris, Catalogue, p. 161, 1843.

— — — „ De Verneuil, Bull. Soc. Geol. de France,

2"" serie, vol. i, p. 36, 1844.

— — — „ Geol. Russ., vol. i, p. 225, 1845.

— — — „ Tennant, Strat. List, p. 89, 1847.

(?) Trochus pusillus, Geinitz. Versteinerungen, p. 7, pi. iii, figs. 15, 16, 1848.

Diagnosis.—" Shell ovate, smooth, ventricose ; spire nearly equal to the body in

length, consisting of three depressed, subturreted volutions, divided by a deep suture

;

aperture nearly orbicular
; pillar lip not reflected, but provided with a slight umbiUcus

at the base of the columella. Length upwards of a quarter of an inch ; diameter not

quite so much." (Brown.^)

There is in one of the original specimens of this species belonging to Mr. Binney an

important character, which Captain Brown seems to have overlooked, namely, a broad

sinus in the upper half of the outer lip, as indicated by the incremental lines, which

are represented in fig. 18, PL XVI. This character throws considerable doubt on the

present generic position of the species ; and somewhat favours the view that it belongs

to the genus Macrockeilus.

Bissoa obtusa is recorded as occurring in the Magnesian Marls at Collyhurst

(Captain Brown) : it also occurs in the same formation at Bedford, ten miles west of

Manchester (Binney).

RissoA Leighi, Brown. Plate XVI, fig. 15.

RissoA Leighi, Brown. Trans. Manch. Geol. Soc, vol. i, p. 64, pi. vi, figs, 9-11, 1839.

— — „ Fossil Conchology, p. 79, pi. xxxvii, figs. 25-^27, 1841. (?)

— — „ Morris, Catalogue, p. 161, 1843.

— —
,, De Verneuil, Bull. Soc. Geol. de France, 2""' serie, vol. i, p. 36,

1844.

_ _ „ Geol. Russ., vol. i, p. 225, 1845.

— — „ Tennant, Strat. List, p. 89, 1847.

Diagnosis.—" Shell smooth, oblong-ovate ; spire long, consisting of four deeply

divided, inflated volutions, terminating in a somewhat obtuse apex ; aperture ovate,

slightly contracted above, and rounded at the base ; columella subumbilicated. Length

one eighth of an inch ; breadth one fourteenth of an inch." (Brown.2)

" Found in the Magnesian Marl at Collyhurst, and is in Mr. Binney 's cabinet."*

^ Transactions of the Manchester Geological Society, vol. i, p. 118.

2 Ibid., p. 64.

3 Vide Brown's Fossil Conchology, p. 79.
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RissoA GiBSONi, Brown. Plate XVI, fig. 17.

EissoA GiBSONi, Brown. Trans. Manch. Geol. Soc, vol. i, p. 64, pi. vi, figs. 15, 16, 17,

1839.

(? young) — PUSiLLA, Brown. Op. cit., p. 63, pi. vi, figs. 6, 7, 8.

Both s^monyms. Brown, Fossil Conchology, p. 79, pi. xxxvii*, figs. 22-24, 31-33,

1841 (?).

Idem. Morris, Catalogue, p. 161, 1843.

Idem. De Vemeuil, Bull. Soc. Geol. de France, 2"° serie, vol, i, p. 36, 1844.

Idem. Geol. Russ., vol. i, p. 225, 1845.

Idem. Tennant, Strat. List., p. 89, 1847.

Diagnosis.—" Shell smooth, oblong-ovate ; spire and body of nearly equal length
;

spire consisting of four not very oblique, but rapidly decreasing volutions, terminating

in an acute apex ; suture well marked, but not deep ; aperture ovate ; outer lip smooth.

Length not quite a quarter of an inch ; breadth somewhat more than one eighth of an

inch." (Brown.^)

" Found in the Magnesian Marl at Collyhurst. In Mr. Binney's cabinet."^

Genus Loxonema, Phillips.

Diagnosis.—" Spiral, turriculated ; whorls convex, their upper edges adpressed

against the next above ; without spiral band ; mouth oblong, attenuated above, effused

below, with a sigmoidal edge to the right lip ; no umbilicus (?) ; surface covered by

longitudinal threads or ridges generally arched."^ (Phillips.)

Type, Terebra sinuosa, J. de C. Sowerby.

" These observations are merely provisional until the form of the aperture is more

perfectly known. The shells have been placed as Melania, Rissoa, Terebra, Turritella,

and Scalaria."*

LoxoNEMA FASCiATA, Kinc/. Plate XVI, fig. 30.

Melanin. (?), Phillips. Sedgwick, Trans. Geol. Soc. Lond., 2d series, vol. iii, p. 1 18, 1829.

— „ De la Beche, Geol. Man., p. 384, 1831 ; Germ. Ed. p. 459, 1832
;

3d Eng. Ed., p. 573, 1833.

LoxoNEMA (?) Ukei, Fleming. De Verneuil {apud King), Bull. Soc. Geol. de France,

2°"' serie, vol. i, p. 35, 1844.

— — „ Geol. Russ., vol. i, p. 225, 1845.

— — „ Tennant, Strat. List, p. 89, 1847.

— FASCIATA, King. Catalogue, p. 13, 1848.

TuEKiTELLA Phillipsii, Howse. Trans. T. N. F. C, vol. i, pp. 240, 241, 1848.

— TuNSTALLEKSis ,, (Variety.) Loc. cit.

^ Trans. Manch. Geol. Soc, vol. i, p. 64.

2 Vide Brown's Fossil Conchology, p. 79.

^ Palaeozoic Fossils, p. 98.

* Loc. cit.

bb
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Diagnosis.—" A subulate, many-whorled, smooth species, with two or more dark

spiral bands, crossed by others, on a light ground : its outer lip is inversely sigmoid."^

(King.)

In form this species resembles the Turriiella Urei, Fleming, with which I formerly

identified it. Turbonilla Altenhurgensis, Geinitz, of the German Zechstein, is a more

tapering species than the present one ; but both agree in the roundness of the whorls.

Losconema fasciata is a rather variable species, some specimens being shorter than

others ; while the number of whorls remains the same. My largest specimen is three

eighths of an inch in length.

It occurs in the Shell-limestone at Hurableton, Tunstall Hill, Hawthorn Hive,

and Southwick-lane House. Professor Phillips's collection contains a specimen found

at Ferry-bridge.

LoxoNEMA Swedenborgiana/ Kinff.

LoxoNEMA RUGiFEEA, Phillips. De Verneuil {apud King), Bull. Soc. Geol. de France,

2""= serie, vol. i, p. 35, 1844.

— — „ Geol. Russ., vol. i, p. 22.7, 1845.

— — „ Tennant, Strat. List, p. 89, 1847.

— — „ King, Catalogue, p. 13, 1848.

Chemnitzia, Eowse. Trans. T. N. F. C, vol. i, p. 241, 1848.

Diagnosis.—Turreted : plicated longitudinally.

Imperfect specimens, about an inch in length, of a species resembling Loxonema

rugifera, Phillips, have twice occurred to me ; but through some accident, they have been

mislaid : I am therefore unable to give any other than a provisional diagnosis of it.

Loxonema Swedenborgiana occurs in the Shell-limestone at Tunstall Hill, and Hum-
bleton duarry.

Loxonema Geinitziana, King. Plate XVI, fig. 31.

Diagnosis.—Minute: subulate: (?) smooth : many-whorled. Aperture sub-orbi-

cular. Whorls flatly convex.

This species differs from Loxonema fasciata, which it otherwise resembles, in being

smaller, and in having the whorls flatter, and the suture shallower. A specimen,

measuring a quarter of an inch in length, has eight whorls.

Loxonema Geinitziana is a rare fossil in the Shell-limestone at Humbleton Hill. I

have seen a specimen which was found at Nosterfield.

It is cited in Professor Sedgwick's Memoir (Trans. Geol. Soc. Lond., 2d series,

vol. iii, p. 118) from Professor Phillips's MSS,, that "five species of Melaniae (?) less

than half an inch long, with eight whorls" occur at Hawthorn Hive : perhaps the

number is overstated through some error.

1 Catalogue, p. 13.

2 Named after Emanuel Swedenborg, one of the earliest authors who noticed the Permian Reptile

—

Protorosaurus Speneri, Meyer.
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1

Genus Macrocheilus, Phillips.

This is a provisional genus typified with the so-called Buccinum breve of Sowerby.

The following shell is placed in the genus, because it appears to have some resem-

blance to certain species stationed in it by Professor Phillips ; though it must be

confessed, that there is just as much reason for placing it in Phasianella.

Macrocheilus symmetricus, King. Plate XVI, figs. 32, 33.

Mackocueilus symmetricus, King. De Verneuil, Bull. Soc. Geol. de France, 2"" serie,

vol. i, p. 35, 1844.

— —
,, Geol. Russ., vol. i, p. 225, 1845.

— — „ Tennant, Strat. List, p. 89, 1847.

— — „ King, Catalogue, pp. 12, 13, 1848.

EuLiMA SYMMETRICA „ Howse, Trans. T. N.F. C, vol. i,^p. 241, 1848.

Diagnosis.—" Fusiform : smooth. Whorls slightly .rounded. Mouth oval, more

rounded in front than behind, and a httle more than a third of the shell in length."^

(King.)

This species resembles some of the shells identified with the Buccinum acutum of

J. Sow^erby. A specimen, figured by Professor Phillips in the ' Geology of Yorkshire'

(vol. ii, pi. xvi, fig. 11), has a close similarity to it: in the Permian fossil, however,

the spire is a little more produced. My largest specimen measures three quarters of

an inch in length.

It is of rare occurrence in the Shell-limestone at Tunstall Hill, and Humbleton

Quarry.

Genus Euomphalus., J. Sowerby.

Diagnosis.—" An involute compressed univalve ; spire depressed on the upper

part; beneath concave, or largely umbilicated. Aperture mostly angular."" (J.

Sowerby.)

Euomphalus Permianus, King. Plate XVII, figs. 10, 11, 12.

Diagnosis.—Minute: twice as wide as it is high: smooth: flatly convex on the

upper side. Umbilicus rather large. Aperture suborbicular ; slightly pressed in by

the body whorl.

Euomphalus Permianus is a very minute species : my largest specimen does not

exceed one sixteenth of an inch in width. At first I took it for the young of a

Pleurotomaria ; but was soon convinced of its belonging to a distinct genus, as none

1 Catalogue, p. 12.

^ Mineral Conchology, vol. i, p. 97.
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of my specimens, of which I collected several, display the least indication of a slit in

the outer lip Its flattened apex, and rather large umbilicus, are characters readily

separating it from any of the Gasteropods next to be described.

It is rathoi common in Shell-limestone at Tunstall Hill.

>:

Family NATiciDiE, Forbes, 1838.

The animal of this family is " peculiar for having a large foot, in which the hemi-

spherical shell is imbedded, and which is much produced in front, beyond its edge

:

the tentacles are small, sometimes obliterated, and the mouth is hid in a groove : the

operculum is spiral."^

Genus Natica, Adanson, 1757.

Diagnosis.—" Shell generally thick, strong, smooth, and glossy, occasionally covered

with fine striae, of an ovate, globulous, or subspheroidal form, with a short or slightly

elevated spire ; aperture oval, or semilunate ; outer lip plain and simple ; inner

lip sometimes depositing a callosity, the callus modifying the form and size of the

umbilicus." (Searles Wood.^)

Natica minima. Brown. Plate XVI, fig. 29.

Natica minima, Brown. Trans. Manch. Geol. Soc, vol. i, p. 64, pi. vi, figs. 22-24, 1841.

— — „ Morris, Catalogue, p. 153, 1843.

— — „ De Verneuil, BuU. Soc. Geol. deFrar\ce, 2'"^serie, vol. ij p. 34,

1844.

— — „ Geol. Russ., vol. i, p. 225, 1845.

— — „ Tennant, Strat. List, p. 89, 1847.

Diagnosis.—" Shell ovate ;. body large ; spire small, consisting of two depressed

volutions ; aperture semilunar." (Brown.^)

This very minute species, the typical specimen (a rather imperfect cast) of which

does not exceed one sixteenth of an inch in height, was found by Mr. E. W. Binney in

the Permian Marls near Manchester.

Natica Leibnitziana, King. Plate XVI, figs. 27, 28.

Natica Leibnitziana, King. Catalogue, p. 13, 1848.

LiTTORtNA minima (Natica ID.), Brown. Howse, Trans. T. N. F. C, vol. i, p. 240, 1848.

Natica Heecyntca, Geinitz. Versteinerungen, p. 7, pi. iii, figs. 11-13, 1848.

Diagnosis.—As wide as it is high : rather thick : marked with zig-zag coloured

bands in the direction of the incremental laminae, which are oblique to the axis of the

1 Gray, Synopsis of the Britisli Museum, p. 91, 1841.

2 Monograph of the Crag Mollusca, parti, p. 140.

3 Trans. Manchester Geol. Soc, vol. i, p. 64, 1841.
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shell, and somewhat prominent. Spire conical, but rather flattened at the apex.

Wliorls tumid, rapidly increasing in size, and distinctly separated from each other.

Aperture orbicular ; with the inner lip slightly overspreading a narrow canaliculate

umbihcus.

My largest specimen of this pretty species measures nearly half an inch in width,

and the same in height. It differs in the form of its aperture from the last species,

which is also more elongated, and much smaller.

Natica Leihiitziana is a rare species in Shell-limestone at Tunstall Hill, and Silks-

worth. Dr. Geinitz states that Herr Mielecki has discovered it in Zechstein-dolomite

in the neighbourhood of Osterode ; and at Scharzfeld, and Sachswerfen, in the Hartz.

Fmiily Pleurotomariid^,^ King.

The present group is proposed for the genera Pleiirotomaria, Trochotoma, Murchi-

sonia, and Schizostoma, which are furnished with a fissure in the outer lip, or a row

of small apertures in the body-whorl, for the purpose of carrying off the vitiated

currents from the branchial chamber.

It has existed nearly throughout all organic time, being found in certain of the

Silurian rocks, and still an inhabitant of the present seas. The next genus is the

only one known to occur in the Permian deposits of Britain.

Genus Pleurotoviaria , De France.

(?) Anatomus,2 De Montfort, 1810.

ScissuRELLA, A. d Orhigny, 1823.

Diagnosis.—" Shell spiral, turbinated, sometimes quite conical, and having either

a nearly square or somewhat rounded aperture, generally, however, of a sub-quadrate

form ; the outer lip being sharp-edged ; and having near its upper edge a deep notch

or fissure near the suture."^

The genus Pleurotomaria was simply indicated by M. de France, in vol. xli of the

' Dictionnaire des Sciences Naturelles,' in which it is divided into two sections,—the

umbilicated and non-umbilicated. The first section is typified with Pleurotomaria

tuberculosa, and the second with Pleurotomaria elongata. These and some other sections

1 Vide King, Catalogue, p. 13.

2 It is mncli to be regretted, that nothing more seems to be known of this singular genus than what is

published of it by Montfort. (Vide ' Conchyliologie Systematique,' t. ii, pp. 279, 280.) If I am correct in the

view herein taken of the habit of PZewro^omana (videp. 215), vi??a^o;HMS cannot be a synonymous genus ; since

Montfort states, that he saw a large number attached to the stems and leaves of a floating sea-weed (a

species of Sargassum) by a corneous thread ("une espfece de muscle, en partie corne"), which passed out of

the notch in the hp of the aperture. Anatomus appears like a minute Schizostoma.

3 Sowerby's Genera.
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have been elevated to the rank of genera by some authors, which h probably correct

;

but in the absence of the necessary data, I am co-mpelled to adopt the present genus

?s it was left by its founder, and to include in it the following four species,

I have made D'Orbigny's Scissurella synonymous with Pleurotomaria, in conse-

quence of not being able to perceive any generic difference between the recent British

Scissurella crispata} Fleming, and such shells as the Permian Pleurotomaria antrina.

With regard to the fissure in the lip of the aperture of Pleurotomaria, I am of opinion,

that it is for the purpose of carrying off faecal matter and the vitiated currents. In all

the spiral branchiferous Gasteropods, currents of water flow into the branchial chamber,

on the columella side of the aperture, and pass out on the sutural side. This may be

readily seen, by examining, . in a vessel of w^ater, living specimens of such shells as

Paludina achatina and Trochus crassus. The animal of these shells has each side of its

body furnished with a flap-like process, which can become folded up in the form of a

siphon,-—the one on the columella side serving as an ingress passage, and the other on

the sutural side, as an egress passage. In most of what are termed the Holostomatous

Gasteropods, there is no indication of these passages in the lip of the aperture of the

shell ; but in the Solenostomatous division, the ingress passage is indicated by a

canaliculate prolongation at the lower portion of the aperture, corresponding with a

correspondingly formed process of the mantle ; and the egress passage is occasionally

indicated, as in Plemotoma, Clavatula, and some other genera, by the sutural side of

the lip being sinuated, or notched. In Triphoris, what are taken for the ingress and

egress openings are respectively a canaliculate orifice at the base of the shell, and a

circular perforation contiguous to the suture and near the margin of the outer lip. In

the exceptional genera of the Holostomatous Gasteropods, such as Ilaliotis and its

allies, only one of the passages is indicated,—the row of perforations, or emargination

of the lip of the aperture, from the immediately subjacent position of the rectum, being

clearly for the eduction of the rejected water and other matter. The same is suspected

to be the use of the sinus with which the lip is furnished in certain species of lanthina ;

of the deep sutural notch in an American genus of Melaniida ; and of the closed

spiniferous fissure of Clithon corona, {Nerita id., Linn.) The notch of Emarginula, the

perforation of Fissurella, and the siphon of Rimula, are well known to be subservient

,

to carrying off the egress currents. It will thus be evident, that the fissure on the

sutural side of the aperture of Pleurotomaria has served as an outlet for the vitiated

water passing off from the branchial chamber.

^ Having carefully examined some o^tlie original specimens of Scissurella crispata got by Dr. Fleming at

Noss in Zetland, and at present in Mr. Jeff'reys's superb collection of British sliells, I feel convinced, that this

species is a living representative of the genus Fhnrotomaria. Mr. G. B. Sovrerby states, that he has seen

specimens of a tertiary Scissurella collected at Grignon, in which " the margin of the lip is entire, and an

oblong foramen reaches very nearly to the edge, but not quite." I suspect that the lip only becomes entire

in full-grown specimens.
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Pleurotomaria. considering that living specimens of a species have been dredged in

deep water off Lerwick in Shetland, " adhering to stones like Emarginula^''^ it may be

concluded to be a ground-dwelling genus : it consequently differs from Tanthina—by
some supposed to be an allied genus—which is essentially an ocean-surface inhabitant.

No evidence has yet come to light proving that any species are perlaceous,—

a

circumstance, which, viewed in connexion with the histology of the shell of Pleuroto-

maria crispata {Scissurella id., Flem.), is strongly in favour of the genus being essentially

non-perlaceous.

Pleurotomaria appears to have existed from nearly the earliest portion of organic

time to the present moment ; but the species have evidently decreased in dimensions,

and numerical amount during the Tertiary and existing periods.

Pleurotomaria antrina, SMotlieim. Plate XVII, figs. 1, 2, 6.

Trochilites ANTKiNUS, Sclil. Akad. Miiiicb., vol. vi, p. 32, pi. vii, fig. G c (? not a, b),

1816.

(?) Pleurotomaria (?), J. de C. Sow. Sedgwick, Trans, deal. Soc. Lend., 2d series, vol. iii,

p. 118, 1829.

(?)
—

(?) „ PhilUps, Encyc. Met., vol. iv, p. 618, 1834.

— ANTEiNA, Schl. Geinitz, Gsea von Sachsen, p. 95, 1843.

— CAEiNATA, J. Sow. De Verneuil (apud King), Bull. Soc. Geol. de France,

2™=serie, vol. i, p. 34, 1844.

— — „ Geol. Russ., vol. i, p. 225, 1845.

— — „ Tennant, Strat. List, p. 89, 1847.

— Permiana, Kinff. Catalogue, p. 13, 1848.

— Sedgwickiana, Eowse. Trans. T. N. F. C, vol. i, p. 238, 1848.

— —
, var. ampulla, Howse. Op. cit.

— ANTRINA, Schl. Geinitz, Versteinerungen, p. 7, pi. iii, fig- 19 a, b, 1848.

(?) — Verneuili, Geinitz. Op. cit., p. 7, pi. iii, figs. 17 a, b, 18 a, b. e, 1848.

Diagnosis.—"Short: conical. Whorls rounded; marked with distinct, tolerably

regular, incremental striae. Fissure-hand broad ; bounded on both sides by a narrow

line."2

" This species resembles the Pleurotomaria carinata of J. Sowerby, with which I

formerly identified it ; but it has a concave sinus-band and a small umbilicus : its

colouring consists of straight and not zig-zag longitudinal bands, as in the latter : it is

spirally threaded, and its pillar-lip is perpendicular."^ The specimen represented by

fig. 19, pi. iii, in the 'Versteinerungen,' is more distinctly marked with lines of growth

than any that have occurred to me. Occasionally specimens are found with the spire

^ Vide Jefireys, Annals and Magazine of Natural History, 2d series, vol. iv, p. 300.

* Vide Geinitz, 'Versteinerungen,' p. 7. "Ein kurz-kegelformiges Gewinde von vier stark gewolbten

Umgangen, in deren Mitte eine breite Spaltdecke von zwei schmalen Leisten begranzt wird. Die ganze

Schale ist mit deutlichen, ziemlich regelmassigen Zuwachstreifen verziert."

* King, Catalogue, p. 13.
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unusually produced, and the upper half of the whorls flattened, as exampled in the

specimen represented by fig. 6, PI. XVII ; in these respects it agrees very closely

with Dr. Geinitz's Pleurotomaria Verneuili : the specimen of the latter represented in the

' Versteinerungen,' pi. iii, fig. \8 a, d, c, however, appears to have a wider umbilicus.

My largest specimen is five eighths of an inch in height axially.

Pleurotomaria antrina is rather common in some places; for example, Tunstall Hill, and

Silksworth, in Shell-limestone ; but somewhat rare at Humbleton Quarry, Castle Eden-

Dene, and Dalton-le-Dale, in the same rock ; and extremely rare at Tynemouth-Castle

Cliff in the Breccia. According to Dr. Geinitz, it occurs in the Zechstein-dolomite at

Gliicksbrunn and Konitz ; and according to Credner, near Asbach and Schmalkalden.

Pleurotomaria Tunstallensis, Kini;. Plate XVII, figs. 3, 4, 5.

Pleurotomaeia Tunstallensis, ^««^. Catalogue, p. 14, 1848.

Diagnosis.—Conical. Whorls evenly rounded ; marked with fine spiral lines, and

slight incremental striae. Aperture sub-orbicular : with the pillar-lip oblique. Fissure

deep, and situated in the medio-longitudinal part of the whorls.

This species resembles the last in form ; but it is non-umbilicated, and its pillar-lip

is oblique : it is also related to Pleurotomaria striata, J. Sow. ; but instead of the

umbilicus being closed by a somewhat thick and a rather broad callosity, which is the

case with the lattier, according to De Koninck, it is without any callosity, and its

pillar-lip is sharp, though a little reflexed. The apical whorls are occasionally trans-

versely plicated near the suture ; as displayed in the enlarged representation at fig. 5,

PI. XVII.

Although this and the preceding shell have been specifically separatfed, I have

considerable doubts as to their really being distinct,—or, perhaps, it would be better

to say, that I feel considerable difficulty in separating them : whether this is owing to

there being no specific difference between them, or to their closely simulating each

other, I am certainly not much disposed to contend for : if, however, it be necessary

to unite them, it will almost be impossible, from their various modifications, to draw

up any other than a very general diagnosis of the species. My largest specimen

measures a quarter of an inch in its axial length.

Pleurotomaria Tunstallensis occurs at Tunstall Hill in Shell-limestone ; but not so

often as the last species.

Pleurotomaria nodulosa, Ki7iff. Plate XVII, fig. 9.

Pleukotomaria nobulosa, King. De Verneuil, Bull. Soc. G^ol. de France, 2"'*serie,

vol. i, p. 35, 1844.

— — „ Geol. Russ., vol. i, p. 225, 1845.

— — „ Tennant, Strat, List, p. 89, 1847.

— — „ King, Catalogue, p. 14, 1848.

— — „ Howse, Trans. T. N. F. C, vol. i, p. 238, 1848.
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Diagnosis. " Spirally threaded, the threads crossed with rather strong lines of

growth : with two spiral rows of tubercles, one situated immediately below the sinual

band, and the other close to the suture : the sinual band is concave, and furnished

with a mesial thread." (King.^)

This, the prettiest species of the genus belonging to the Permian system, is readily

distinguished by its prominent decussated sculpturing, and its two rows of wave-like

nodules, one adjoining the suture, and the other below the line of the fissure-band. It

is decidedly umbilicated, and has a sharp slightly-reflexed perpendicular pillar-lip.

The spiral or longitudinal lines are stronger than the incremental strise, and the lip on

each side of the fissure is rounded. My largest specimen measures five eighths of

an inch axially.

Pleurotomaria nodulosa is an exceedingly rare species, having occurred to me but

very seldom at Tunstall Hill and Humbleton Quarry, in Shell-limestone.

Pleurotomaria LiNKiANA, King. Plate XVII, figs. 7, 8.

Pleurotomaria Permiana, King {partim). Catalogue, p. 13, 1848.

— PENEA, De Verneuil. Howse, Trans. T. N. F. C, vol. i, p. 238, 1848.

Diagnosis.—Umbilicated : twice as wide as it is high. Sjjire depressed. Whorls

evenly rounded : marked with rather prominent spiral lines.

This species differs from both Pleurotomaria antrina, and P. Tunstallensis, in having

the spire decidedly more depressed ; and from M. de Verneuil's Pleurotomaria penea,

in having the whorls evenly rounded, and not medio-longitudinally carinated. The

specimen figured is a quarter of an inch wide, and an eighth of an inch high.

Pleurotomaria Linkiana is a rare species : it has occurred to me only at Humbleton

Hill and Dalton-le-Dale, in Shell-limestone.

Order Cirrhobranchiata, De Blainville.

Family Dentaliid.e, Sander Rang.

Genus Dentalium, Linnaeus, 1740.

Diagnosis.—" Shell tubular, symmetrical, elongato-conical, or sub-cylindrical, gene-

rally smooth ; sometimes annulated, often costated ; slightly curved, open at both ends
;

smaller at the posterior extremity, which is sometimes entire, sometimes with a medial

and dorsal cleft, occasionally with two lateral indentations." (Searles Wood.^)

' Catalogue, p. 14.

2 Monograph of the Crag Mollusca, p. 187.

cc
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The reader is referred to M. Deshayes's Monograph of Dentalium, and to a paper

by Mr. W. Clark,^ for an account of the mollusk of this genus.

Dentalium Sorbii, Kinff.

Diagnosis.—Smooth ; curved ; gradually tapering.

The above is a provisional description of a species supposed to be of the present

genus. It was discovered by Mr. Henry Clifton Sorby, F.G.S., who has only succeeded

in finding a single specimen, which is not quite perfect at the small end. The specimen

appears to have been about five eighths of an inch in length ; and its curvature is about

the same as a circle, the radius of which is from half to five eighths of an inch.

Dentalium Sorbii occurs at Connigsborough, near Doncaster.

Class Cephalopoda, Cuvier, 1T98.

Cephalophora, Blainville,

Diagnosis.—"A class of molluscous invertebrate animals, in which the head is

situated between the trunk and the feet, or principal organs of locomotion." (Owen.*)

"The Cephalopods have been divided into two sections, depending on their having

two, or four gills ': those with two gills are termed Dibranchians, and such as have four,

are called Tetrabranchians. The Calamary, Cuttle-fish, Argonaut, and Spirula are

examples of the dibranchiate, and the Pearly Nautilus represents the tetrabranchiate

section."^ The latter is the only division known as having representatives in the

Permian system.

Order Tetrabranchiata, Owen.

This group contains at least two families, Nautilidce and Ammonitida, both con-

sisting of chambered shells ; but the former has the septa or partitions, separating

the chambers, generally plain at the margins, and perforated centrally or sub-marginally

;

whereas the latter has the plates variously lobed at the margins, and perforated

marginally at the medio-dorsal line of the shell.

Family Nautilid^ {Nauiilles, restricted)^ Cuvier.

i)M^«os/5.— "Shell external, spiral, or straight; septa smooth and simple; the last

1 Annals and Magazine of Natural History, 2d series, vol. iv, p. 321.

' Cyclopaedia of Anatomy, vol. i, p. 517.

3 Vide the author's paper entitled "An attempt to classify the Tetrabranchiate Cephalopods," in the

Ann. and Mag. of Nat. Hist.,' vol. xiv, p. 272.
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chamber the largest, and containing the animal : siphon central, or marginal and

internal." (Owen.^j

This is the only known Permian Tetrabranchiate family.

Genus Nautilus, Linnaeus.

Diacjiiosis.—" Shell discoid, spiral, multilocular, with simple walls. Whorls con-

tiguous, the last whorl enveloping the others. Chambers numerous, formed by

transverse partitions, which are concave towards the side facing the aperture : they

are perforated by a tube, and their edges are simple."^ (Lamarck.)

This is the longest-lived genus of testaceous Cephalopods. It has existed from

the earliest organic age to the present time,—seeming to be scarce in species

during one period, and numerous in another : at present, it is represented only by the

three species, Nautilus Fompilius, N. umhilicatus and N. virgatus,— which are confined

to the Southern Ocean.^

Nautilus Freieslebeni, Geinitz. Plate XVII, figs. 13, 14, 15, 16, 20,

(?) Ammonites,* Sedgwick. Trans. Geol. Soc. Lond., 2d series, vol. iii, p. 118, 1829.

(?)
— „ Proceedings of the Geological Society, vol. i, p. 204.

NAtTiLUs ,, Phillips, Lardner's Cyclop., Geology, vol. i, p. 190, 1837.

— Freieslebeni, Geinitz. Neues Jahrbuch, p. 637, pi. xi, fig. 1, 1841.

— — „ Gsea von Sachsen, p. 95, 1843.

— — „ De Verneuil, Bull. Soc. Geol. de France, 2""° serie,

vol. i, p. 36, 1844.

(?) Ammonites (?) Sedgwick. Op. cit.

— „ Geol. Russ., vol. i, p. 226, 1845.

Nautilus Freieslebeni, Geinitz. Op. cit.

— — „ King, Catalogue, p. 14, 1848.

— — „ Howse, Trans. T. N. F. C, vol. i, p. 237, 1848.

— — „ Versteinerungen, p. 6, pi. iii, fig. 7 a, b, c, 1848.

Diagnosis. Whorls slightly increasing in size ; with a broad flatly-rounded back ;

marked with delicate incremental striae. Sejjta slightly sinuated at the sides.

Aperture somewh-at squared, having the greatest diameter from side to side. Siphonal

sheath situated in the inner third of the septa.^

^ Cyclopsedia of Anatomy, loc. cit.

~ Animaux sans Vertebres. The following is the diagnosis published by Linnaeus: "Testa univalvis,

isthmus perforata concamerata, polythalamia."

3 For a description of the animal of Nautilus, see Professor Owen's 'Memoir on the Pearly Nautilus;'

' Lectures on Comparative Anatomy,' vol. i ; and the article 'Cephalopoda,' in the 'Cyclopaedia ofAnatomy,'

vol. i.

* Vide Appendix.

'•> " Die Starke der Windungen nimmt nicht bedeutend zu, der Rucken ist breit gerundet, die Kammer-

acheidewande bilden an den Seiten einen sehr schwachen Sinus. Die Miindung ist etwas hoher als ein an
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In this species the outer chamber or that which has been tenanted by the animal

is long; as shown by the complete cast of it, represented in PL XVII, fig. 14: the

whorls increase rather slowly in width ; and are flatly rounded at the back and

sides : the siphonal sheath is large, continuous, and excentrically situated,—passing

through the septa nearest their inner margin (vide PL XVII, figs. 14, ]5 a, fig.

16(2) : the septa are slightly undulated at the margins : the sides of the aperture are

a little prolonged beyond the medio-dorsal region, which is sinuated (vide PL XVII,

figs. 13, 14) : and the whorls slightly embrace each other. Nautilus concavus, J. de

C. Sowerby, of the Carboniferous system, appears to be a closely related species.'

Nautilus Freiesleheni occurs in Shell-limestone at Humbleton duarry, Tunstall Hill,

Silksworth, Dalton-le-Dale ; and in the compact beds at Whitley Quarry. Professor

Phillips possesses a specimen which he collected at Aldfield, Yorkshire. It is found,

according to Dr. Geinitz, in the under Zechstein of Milbitz, and Ropsen near Gera,

Corbusen near Ronneburg, and Ilmenau in the Thuringerwald.

Nautilus Bowerbankianus,^ King. Plate XVII, figs. 17, 18, 19.

Diagnosis.—Deeply umbilicated. Wliorls increasing rather rapidly in size ; slightly

embracing each other ; evenly and continuously rounded on the back and sides

between the latei-o-ventral angles ; decussated superficially with incremental striae,

and numerous fine raised longitudinal lines. Aperture somewhat orbicular : margin

rounded at the sides, and sinuated medio-dorsally.

This beautiful species is readily distinguished from the last, in having its dorsal

and lateral surfaces evenly and continuously rounded, in the whorls increasing more

rapidly in size, and in the more rounded form of its aperture. From certain

markings, which appear to be due to the plates, I am led to suspect, that these

structures have their margin concave at the sides of the whorls, and pointed at the

medio-dorsal hne ; as in the carboniferous Nautilus clitellarius,^ which the present

species somewhat resembles in form.

Nautilus Bowerbankianus is a rare fossil, having but once occurred to me at

Tunstall Hill in Shell-limestone, and at the north end of Black Hall rocks in a

brecciated and probably equivalent deposit.

den Hornern gerundeter Halbmond. Der Sipho liegt in einem Drittheile der Hohe von der Bauchseite an,

in deren Mitte die Kammerwand eine kleine einspringende Vertiefung bildet. Die diinne Schale zeigt zarte

Zuwachsstreifen, welclie sich auf dera Riieken in einen breiten und tiefen Sinus berabbiegen."—Versteiner-

ungen, p. 6. Tbe diagnosis in tbe text is sligbtly altered from tbe above.

1 Trans. Geol. Soc. Lond., 2d series, voL v, pi. xl, fig. 6.

2 I feel much pleasure in naming this species after Mr. J. S. Bowerbank, to whom I am under deep

obligations for numerous emendations in the present work, during its progress through the press.

8 Transactions of the Geological Society of London, 2d series, vol. v, pi. xl, figs. 5, 5 b.
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Sub-kingdom VERTEBRATA, Cuvier.

Of the present division of Animated Nature, Fishes and Reptiles are the only-

groups requiring notice in this Monograph ; since no remains of Birds and Mammals

have yet been found in deposits belonging to the Permian period.

Class Pisces, Linnaeus.

According to the system of Agassiz, this class consists of four orders, namely,

Placoidei, Goniolepidoti, Ctenoidei, and Cycloidei. Of these, the first two alone require

consideration in this Monograph, as all the Ichthyolites of the Permian age are

referable to them.

Order Placoidei, Agassiz.

Plagiostomi, Cuvier.

Family CESTRACiONTiDiE, Agassiz.

Genus Gyracanthus, Agassiz.

Gyracanthus formosus, Agassiz.

Petrified wood. Tire. History of Rutherglen, pp. 303, 304, pi. xii, fig. 6.

A EEMAKKABLE FOSSIL,^ J. de C. Sowerhy. Zoological Journal, vol. ii, pp. 252, 253,

pi. viii, fig. 9.

GYRACANTHUS FORMOSUS, Agassis. Poissons Fossiles, vol. iii, p. 17, pi. v, figs. 4-8.

— — „ King, Catalogue, p. 14, 1848.

— Howse, Trans. T. N. F. C, vol. i, p. 237, 1848.

"The Newcastle Museum possesses a fragment of a fossil, which I am happy in

making out to be an Ichthyodorulite or dorsal spine of an extinct family of sharks. It

is the impression of the inferior part of the anterior face, showing the entire length of

the root and a small portion of the obliquely ridged part : the root is longitudinally

striated, and the obliquely ridged part tapers off to a point on the mesial line of the

anterior face : the point is an inch and a quarter from the termination of the root. I

feel persuaded that it is the Gyracanthus formosus.'''''^

1 Mr, Sowerby adds, " most probably belonging to a Fish."

2 King, Catalogue, p. 14.
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The specimen alluded to, the only one that has been procured, was found in the

Lower New Red Sandstone near Westoe, by Mr. William Hutton, to whose unceasing

labours, as Honorary Secretary, the high standing of the Newcastle Museum is to be

chiefly attributed.

Genus Gyropristis, Agassiz.

Gyropristis obliquus, Agassiz.

Gyropristis obliquus, Agassiz. Poiss. Foss., vol. iii, p. 177.

— — „ Report ISth Meeting Brit. Assoc, p. 198, 1844.

— — „ De Verneuil, Bull. Soc. G^ol. de France, 2'"" serie, vol. i,

p. 38, 1844.

— — „ Geol. Russ., vol. i, p. 226, 1845.

This Ichthyodoruhte is stated to be from the Magnesian Limestone near Belfast

;

but it is doubtful whether the rock in which it was found belongs to the Permian,

or to the Triassic system.

Order Goniolepidoti, Agassiz.

Family Lepidostei, Agassiz.

Genus Palceoniscus, Agassiz.

Clupea, Blainville.

Pal^othkissum, Blainville.

Pal^^oniscum, Agassiz, 1833.

The occurrence of fishes, belonging to this genus, in the Permian Marl Slate of

England, was first made known by the Memoir of Professor Sedgwick, published in the

' Transactions of the Geological Society of London,' 2d series, vol. iii, p. 37. M. de

Blainville, to whom the original specimens were submitted, recognised their affinity to

the fishes from the Kupfer-schiefer, arranged by him under the genus Palaothrisswn,

and considered two species as identical with those found in this formation. The

more extensive researches of Professor Agassiz in this department of palaeontology

enabled him, on his visit to England in 1834, to detect discrepancies which had

escaped M, de Blainville's observation, and consequently to establish no less than five

new species of this genus from the Marl Slate of the North of England. The

descriptions of these species, published in the ' Poissons Fossiles,' are so copious and so

accurate, that the reader is referred to that work for the details of the specific

characters.—P. G. E.i

^ The passages bearing these initials are contributed by Sir Philip Grey Egei-tou.
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Pal^oniscus comtus, Agassiz. Plate XXI, fig. 1 a, h.

Pal/eothrissum magnum, Blainville. Trans. Geol. Soc. Lond., 2d series, vol. iii, p. 117,

pi. viii, figs. 1, 2, 1829.

— MACUOCEPHALUM, Blainville. Op. cit., pi. ix, fig. 2.

— — „ Phillips, Encyc. Met., Geology, vol. vi,

p. 610, pi. iii, fig. 9, 1834.

Pal^oniscl's COMTUS, Affossiz. Poissona Foss., vol. ii, pi. x b, figs. 1-3.

Ann. and Mag. Nat. Hist., vol. vii, p. 494, 1841.

Morris, Catalogue, p. 200, 1843.

Report 13th Meeting Brit. Assoc, p. 198, 1844.

De Verneuil, Bull. Soc. Geol. de France, 2""* serie, vol. i,

p. 38, 1844.

Geol. Russ., vol. i, p. 226, 1845.

Tennant, Strat. List, p. 89, 1847.

King, Catalogue, p. 14, 1848.

Howse, Trans. T. N. F. C, vol. i, p. 231, 1848.

This species of Falceoniscus was considered by M. de Blainville to be identical with the

Palaothrissum magnum of the Kupfer-scheifer ; but Agassiz has pointed out the following

distinctive characters. The upper and lower margins of the scales are arched, and

the scales themselves on the flanks are comparatively much deeper and longer than

those of the caudal region. In Palaoniscus magnus the margins are straight ; the

scales nearly equilateral, and of more uniform dimensions. The other characters are

well defined in the ' Poissons Fossiles,' and easily appreciable.—P. G. E.

Paleeoniscus comtus is the most abundant fish of the Permian system of England,

having been found wherever the Marl- slate is exposed, as at East Thickley, Midderidge,

Ferry-Hill, Houghton-le-Spring, Whitley, Cullercoats, West Bolden, Brussleton, and

other places. The specimen selected for illustration, which is in a rare and beautiful

state of preservation, was found in the dark bituminous shale at Thrislington Gap.

Pal^oniscus elegans, Sedgwick. Plate XXII, fig. 1 a.

Pal^otheissum elegans, Sedgwick. Trans. Geol. Soc. Lend., 2d series, vol. iii, p. 117,

pi. ix, fig. 1, 1825.

— — „ Phillips, Encyc. Met., Geology, vol. vi, p. 619,

1834.

Pal^oniscus — „ Agassiz, Poiss. Foss., vol. ii, p. 95, pi. X 6, figs. 4,.*).

Annals and Mag. Nat. Hist., vol. vii, p. 495, 184 1

.

Morris, Catalogue, p. 208, 1843.

Report 13th Meeting Brit. Assoc, p. 198, 1844.

De Verneuil, Bull. Soc. Geol. de France, 2°" serie,

vol. i, p. 38, 1844.

Geol. Russ., vol. i, p. 227, 1845

,
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PAL.EONISCUS ELEGANS, Sedgwick. Tennant, Strat. List, p. 89, 1847.

— — „ King, Catalogue, p. 14, 1848.

— — „ Howse, Trans. T. N. F. C, vol. i, p. 232, 1848.

— — „ Geinitz, Versteinerungen, p. 5, 1848.

Palaoniscus elegans is one of the rarest fishes of the Permian System. It differs

from the other species of this genus in its more elegant form and well-propor-

tioned dimensions, which fully entitle it to the specific name it has received. The

head bears the proportion of one fifth of the entire length ; all its component bones are

ornamented with diverging furrows. The body is an elongated oval. All the fins are

proportionally small : the transverse articulations of the dorsal and anal are far apart

;

and the rays are bifurcated for half their length. The anterior borders of these fins

are furnished with a fringe of very small rays attached to the larger ones. The rays

of the caudal fin are very slender, and dichotomize frequently. The transverse articu-

lations of the upper lobe are very close together : in the lower lobe they are more

distant.^—P. G. E.

Palaoniscus elegans occurs in Marl-slate at Midderidge, East Thickley, Whitley,

Cullercoats, and Ferry Hill. The beautiful specimen figured, and now in the New-

castle Museum, was collected by myself at Aycliff in the same bed.

PALiEONiscus GLAPHYRUs, Agussiz. Plate XXII, figs. 3, (?) 4 h.

Pal^oniscus GLAPHYRUS, Agassiz. Poiss. Foss., vol. ii, p. 98, pi. x c, figs. 1, 2.

— — „ Ann. and Mag. Nat. Hist., vol. vii, p. 495, 1841.

— — „ Morris, Catalogue, p. 201, 1843.

— — „ Rep. of 13th Meet. Brit. Assoc, p. 196, 1844.

— _
,, De Verneuil, Bull. Soc. G6ol. de France, 2°" serie,

vol. i, p. 38, 1844.

— — „ Geol. Russ., vol. i, p. 227, 1845.

— — „ Tennant, Strat. List, p. 89, 1847.

— —
,, King, Catalogue, p. 14, 1848.

— — „ Howse, Trans. T. N. F. C, vol. i, p. 233, 1848.

— — „ Geinitz, Versteinerungen, p. 5, 1848.

In my ' Catalogue,' p. 14, it is stated that the Newcastle Museum possesses a

specimen from the Marl-slate, Whitley (vide PI. XXII, fig. 4), resembling the

Palaoniscus angustus of Agassiz, but with this difference, that it has both lobe& of the

tail of the same length : in other respects, as the relative position of the fins, and the

arrangement of the scales, it agrees with the latter. From the following observa-

tions, however, communicated to me by Sir Philip Egerton, it would appear that the

specimen belongs to the present species.

" The most important features in the Whitley specimen are the position of the

dorsal fin, which is placed farther back than in the other Permian species,—the

^ This description is abridged from the more copious article in the ' Poissons Fossiles.'
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smooth character of the scales, and their large size,—and the limited heterocercism of

the tail. In referring to Agassiz's description of P. glapliyrus, I find these are the

principal characters assigned to that species, combined with the dentation of the free

edges of the scales. The last feature I failed to detect at first sight, in your specimen

;

but I have since, with a strong light, discovered two or three scales near the head, having

posterior edges perfect, and showing the dentations. There remains, therefore, no

doubt on my mind (although the body of the fish is certainly more slender than the

one figured by Agassiz), that it is a small P. glaphyrus. Judging from Agassiz's

figure, I think the belly scales in the York Museum specimen (vide PI. XXII, fig. 3)

are a little dislocated downwards, giving a deeper appearance to the body. In the

Whitley specimen, the dislocation and elongation of the head and shoulders tend to

convey the idea of more slender proportions than the Fish really possessed. Taking

these points into consideration, I do not think the discrepancies sufficient to warrant

the establishment of a new species."

This, which is another rare species, occurs in the Marl-slate at Midderidge,

East Thickley, West Bolden, Houghton-le-Spring, Whitley, Rushyford, Ferry Hill,

and Thrislington Gap. It has been found, according to Dr. Geinitz, at Mansfeld

in the Kupferschiefer.

PAL.ffiONiscus LONGissiMus, Agassiz. Plate XXI, fig. 2 c.

PALiEONiscus LONGISSIMUS, Agussiz. Poiss. Foss. vol. ii, p. 100, pi. x c, fig. 4.

— — „ Ann. Mag. Nat. Hist., vol. vii, p, 495, 1841.

— — „ Morris, Catalogue, p. 201, 1843.

— — „ Rep. 13th Meet. Brit. Assoc, p. 198, 1844,

— — „ De Verneuil, Bull. Soc. Geol. de France, 2"^ serie,

vol. i, p. 38, 1844.

— — „ Geol. Russ., vol. i, p. 227, 1845.

— — „ Tennant, Strat. List, p. 89, 1847.

— — „ King, Catalogue, p. 14, 1848.

— — „ Howse, Trans. T. N. F. C, vol. i, p. 233, 1848,

This elegant fish, so well characterised by its specific appellation, has been found

in Marl-slate at East Thickley, Midderidge, West Bolden, and Houghton-le-Spring.

The beautiful specimen figured, and now in the Newcastle Museum, was got out of

the same bed at Thrislington Gap. The Whitby Museum contains a specimen,

apparently of this species, which was found by Miss Green of South Shields in the

Limestone on the coast of Durham, a little north of Marsden.

Pal^eoniscus macropthalmus, Agassiz. Plate XXII, fig. 2.

Pal^oniscus macropthalmus, Agassiz. Poiss. Foss., vol. ii, p. 99, pi. x c, fig. 3.

— — „ Ann. and Mag. Nat. Hist., vol. vii, p. 495,

1841.

— — „ Morris, Catalogue, p. 201, 1843.

dd
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Pal^oniscus macropthalmus, Jgassiz. Rep. 13th Meet. Brit. Assoc, p. 198, 1844.

— — „ De Verneuil, Bull. Soc. Geol. de France, 2^'

serie, vol. i, p. 38, 1844.

— — „ Geol. Russ., vol. i, p. 227, 184.5.

— — „ Tennant, Strat. List, p. 89, 1847.

— —
,, King, Catalogue, p. 14, 1848.

— — „ Howse, Trans. T. N. F. C, vol. i, p. 234, 1848.

— —
,, Geinitz, Versteinerungen, p. 5, 1848.

The representation given of this fish is taken from the original drawing of Mr.

Dinkel, made for the ' Poissons Fossiles,' and now, through the hberahty of the Earl

of Ellesmere, deposited in the library of the Geological Society of London. The

species is distinguished by the large size of the head, the slender proportions of the

body, and the small dimensions of the scales, being in all these particulars diametri-

cally opposed to the characters of P. glaphyms.—P. G. E.

Palaoniscus macropthalmus occurs at East Thickley, Midderidge, and Thrislington

Gap, in Marl-slate. According to Dr. Geinitz, it occurs in the Kupferschiefer of

Riechelsdorf.

Pal^oniscus catopterus, Agassiz.

Paljloniscus catopterus, Agassiz. Proceedings of the Geol. Soc, vol. ii, p. 206, 1835.

— — „ Portlock, Ordnance Surv., Londonderry, App.,

vol. i, 1837.

— — „ Poissons Fossiles, vol. ii.

— —
,, Portlock, Geol. Londonderry, p. 468, 1843.

— — „ Morris, Catalogue, p. 200, 1843.

— ~
,, Report, 13th Meet. Brit. Assoc, p. 199, 1843.

— — „ De Verneuil, Bull. Soc. Geol. de France, 2""° s^rie,

vol. i, p. 39, 1844.

— — „ Geol. Russ., vol. i, p. 227, 1845.

— — „ Quart. Journ. Geol. Soc, p. 4, 1849.

M. Agassiz has placed Palaoniscus catopterus in the Triassic system ; while Sir

Roderick I. Murchison and M. de Verneuil have stationed it in the Permian. It is,

therefore, noticed in the present work as doubtful in regard to its geological age.

Sir Philip Grey Egerton has lately described this species in a memoir read

before the Geological Society of London in the following terms :

—

'' Although

the discovery of this species in the new red sandstone of the County Tyrone

was communicated to the Geological Society by Sir Roderick Murchison so long

ago as 1835, yet no description of the fish has yet been published. It was

assigned to the genus Palaoniscus by Agassiz, who very happily noted its most

distinctive character in the specific appellation catopterus. In size it is the smallest,

in form the most slender species of the genus. The head is small and more pointed

than in other Palaonisci : the eye is placed forward ; the mouth appears small ; the

operculum is nearly semicircular. The dorso-ventral series of scales are very regular
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and distinct. The scales themselves are large, and of very uniform size over the

whole body. The specimens hitherto found are not in a condition to show the

superficial characters of the scales, the impressions of the under-sides alone being

preserved. The dorsal fin is placed much nearer the tail than in any other species :

in this respect, but in no other, Palaoniscus catopterus resembles the genus Catopterus

of Mr, Redfield. The tail is decidedly heterocerque. It is altogether so distinct from

the other FalcBonisci, that it is recognisable at first sight." A slab presented to

the Geological Society by Mr. Green, exhibits, on a surface not exceeding two feet

square, above 250 specimens.

Palaoniscus catopterus occurs in a quarry of red sandstone at Rhone Hill, in the

parish of Killyman about three miles east of Dungannon, Ireland.

Family PYCNODONTiDiE, Agassiz.

Genus Platysomus, Agassiz.

Rhombus, Wolfart.

Stromateus, Blainville.

Uropteryx, Agansh.

Globulodus, Munster.

For the latest pubhshed account of this singular genus, and the reasons for

removing it from the heterocercal Lepidoids to the present family, the reader is

referred to a very admirable paper by Sir Philip de Malpas Grey Egerton, Bart., M.P.,

inserted in the ' Q,uarterly Journal of the London Geological Society,' vol. v, part i,

pp. 329-332.

Platysomus macrurus, Agassiz. Plate XXVI, fig. 1 a.

Fossil fish
; genus not determined, Sedgwick. Trans. Geol. Soc. Lond., 2d series,

vol. iii, p. 118, pi. xii, figs. 1, 2, 1829.

Uropteryx undulatus, Agassiz. Msc. Walchner, Geol., p. 270.

Platysomus macrurus, „ Poiss. Foss., vol. ii, p. 1/0, pi. xviii, figs. 1, 2.

— —
,, Morris, Catalogue, p. 202, 1843.

— — » Rep. 13th Meet. Brit. Assoc, p. 198, 1844.

— — „ De Verneuil, Bull. Soc. Geol. de France, 2™" serie,

vol. i, p. 39, 1844.

— „ Geol. Russ., vol. i, p. 227, 1845.

— — „ Tennant, Strat. List, p. 89, 1847.

— — „ King, Catalogue, p. 15, 1848.

— — » Howse, Trans. T. N. F. C„ vol. i, p. 234, 1848.

— —
,. Egerton, Quart. Journal Geol. Soc, vol. v, part i,

p. 329, fig. i, 1849.

This appears to be one of the rarest of the Fishes of the Permian System. When
Agassiz was engaged upon his great work on ' Fossil Ichthyology,' he had not an oppor-

tunity of examining the then unique specimen from East Thickley, figured in the ' Transac-
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tions of the Geological Society ;'^ his determination, therefore, of the species was entirely

founded on the representation there given. The anterior parts of the fish are wanting,

but the remainder is well preserved, and the accuracy of the drawing has enabled

him to seize upon the most striking specific characters with his accustomed skill.

Professor King has submitted to me a most beautiful and perfect specimen of this fish

(vide PL XXVI), found at Ferry Hill by Mr. John Jameson of Newcastle, with a

request that I would complete the specific description carried by Agassiz as far as

the materials he was cognisant of would allow. This specimen is one of paramount

importance ; inasm.uch as it reveals, for the first time, the true dentition of the genus,

the knowledge of which necessitates the removal of Platysomus from the family of

the Lepidoids to that of the Pycnodonts. The outline of the fore-part of the fish,

from the insertion of the dorsal fin to the occipital crest (deficient in the East Thickley

specimen), is more elegantly curved than in P. striatus, but from this point it is nearly

perpendicular until it meets the base of the acute angle formed by the projecting

jaws. This configuration is very similar to that of the corresponding parts in

Pi/cnodus platessus. The upper jaw is nearly in its proper position with reference to

the lower jaw ; but it is rather crushed. The dentary portion of the lower jaw is com-

posed of a dense triangular bone, very similar to the Pycnodont jaws found at Stones-

field. Being slightly inclined to one side, two rows of teeth are brought into view,

the outer one containing eight or nine teeth, the inner one five, full double the size of

the former. According to the formula given by Agassiz for the Genus Fycngdus, this

fish had, in all probability, five rows of teeth in each ramus of the lower jaw. The

form of the teeth is very singular. Count Miinster has described a Pycnodont jaw

found by Herr Althaus in the Kupferschiefer of Riechelsdorf, named Glohulodus

eleyans,^ which is furnished with teeth very similar to those in the present specimen

;

but the outer row alone is visible. In alluding to this genus of Count Miinster,

Agassiz says,^ that it is probably founded on the dentition of Platysomus, a surmise

which proves to be perfectly correct. The genus Glohidodus must therefore be

cancelled. The teeth of Plati/somus are clavate in form ; a circular crown, with a

flattened grinding surface, being mounted on a pedicle of much less diameter, the

decrease in size being effected suddenly by a deep constriction immediately below the

crown. A fine sulcus circumscribes the triturating surface, apparently indicating the

point of junction between the harder material of the tooth and the softer substance

composing the base. - No incisor teeth are visible ; but it is probable from the promi-

nence of the aiiterior angles of the jaws, that they were furnished with teeth of

a more elongated form than those composing the masticatory apparatus. This

arrangement of the dental machinery is a sufficient warrant for the removal of

^ Trans. Geol. Soc, 2d series, vol. iii, pi. xii, fig. 1.

2 Beitrage, &c., part v, p. 47, plate xv, fig. 7.

^ Poissons Fossiles, vol. ii, part ii, p. 203.
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Plaii/somus to the family of the Pycnodonts ; but there are other points in the

structure and form of the fish which sanction the propriety of the change. The

deep and flattened form of the body induced MM. de Blainville and Germar to

arrange it with the Stromatei, and evidently engendered a doubt in the mind of

Professor Agassiz as to the validity of the zoologicial position he assigned to it. The

principal structural peculiarities he so clearly points out have, he says/ a greater

affinity to Fyciiodus and Gyrodus than to Palaonisciis and Caturus. On the receipt of

the Ferry Hill specimen, feeling unwilling to trust my own imperfect judgment on a

point of so much importance, I informed Agassiz of the reasons which induced me to

propose the alteration, and the following passage from his answer fully authorises the

change :
—" I quite agree with you in the propriety of combining the genus Flatysomus

with the Pycnodonts ; for some time past I had indeed been impressed with the grea„

difference there is between that genus and the others of the family in which it stands,

and I now feel that my only reason for putting it there was the heterocercal form of

tail, a character which could not fail to produce a vivid impression upon my mind

when first discovered, but which I now expect to find in fishes of various families in

the oldest geological ages, as well as everywhere in the youngest state of our actual

fishes in their embryonic growth. The teeth, as you mention, are conclusive evidence

for placing Platysovms with the Pycnodonts. Let me now point out to you another

evidence of this relation in the form of the skeleton, especially of the apophyses

before the dorsal. The specimens of Platysomus in the Museum in Munich show

some good portions of the skeleton, and in my mind I can now compare them to the

skeleton of the small Pycnodus rhombus, without detecting any difference. Pray

institute the comparison upon a safer ground than recollection, and let me know what

you find. You know under what circumstances the fossil fishes have been worked

out, and as a matter of course I must expect to see daily important additions made to

the edifice of which I have laid only the foundation." It is needless to go over the

anatomical details so fully described in the article on the Genus Platysomics in the

' Poissons Fossiles;'^ suffice it to say, that I had instituted the comparison recom-

mended by Agassiz before I wrote to him on the subject, and had fully satisfied

myself that in the generic characters it approached very closely to Gyrodus and

Microdon, and only differed from the Pycnodonts hitherto known in having a decided

heterocerque tail. It will be necessary for me to say a few words with i-eference to

the ' apophyses before the dorsal,' alluded to in the above letter, since I have formed an

opinion as to their nature at variance with that entertained by Agassiz. These bones

are minutely described in the article on the Genus Pycnodus,^ and the question is there

' Poissons Fossiles, vol. ii, p. 162.

2 Ibid., p. 161.

3 Ibid., p. 184.
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proposed, whether they should be referred to the tegumentary investment, or to the

internal skeleton of the fish. Agassiz advocates the latter theor)'', and recognises in

them the analogues of the V-shaped bones in the Clupea. My reasons for thinking

otherwise are as follows. In the first place, these so-called apophyses are traceable from

the back to the belly, external to the vertebral column and true apophyses ; secondly,

they are coincident with the dorso-ventral series of scales ; and thirdly, they are

united to—not articulated with—the external spines or scales in front of the dorsal

fin. If we examine the scales of the Pycnodonts, we shall find that they all agree in

the mode of articulation, viz. in having a thick solid projecting rib on the inner

anterior margin, sliced ofi' above and below on opposite sides for forming splices with

the similar processes of the adjoining scales. These splices are so beautifully adjusted,

that without a magnifying power or an accidental dislocation, they are not perceptible.

When in situ and seen internally, these continuous lines decussate with the vertebral

apophyses, and cause the regular lozenge-shaped pattern so characteristic of the

Pycnodonts. The Ferry-Hill specimen of Plati/somus, and some beautiful Gyrodi,

which I owe to the kindness of the late Count Mlinster, demonstrate that, as far as

these genera are concerned, this is the correct solution of the problem.

Platyso7nus macrurus seems to have been a more robust fish than its nearest ally,

P. striahis. The distinctive characters of the tail and the position of the fins have

been well noted by Agassiz. The fin rays in this species are much stronger, and the

transverse articulations more frequent. They are composed of two distinct substances,

an inner bony tissue of dark colour, and an outer layer of hard enamelled substance

similar to the ganoine of the scales. It is of much lighter colour than the subjacent

bone, and translucent. The joints are coincident with those of the inner core, and

the surface is neatly sculptured with transverse furrows. The anterior rays of the

dorsal fin are supported by a series of strong flattened plates, considered by Agassiz

to be sur-apophysary, rather than inter-apophysary bones. The ventral fins, so rarely

preserved in this genus, are situated a little in advance of the insertion of the dorsal

fin, rather nearer to the pectoral than the anal fin. The dorso-ventral series of scales,

from the nape to the belly, make an elegant sigmoid flexure. The scales themselves

are thicker than those of P. striaius, and the ornament on their surface more strongly

marked, especially in the anterior part of the body. The processes by which the

scales are interlocked, form, when in situ, the remarkable ridge discussed in the former

part of this article. The outer surface of the flanks in this species seems to have

been deeply fluted, in lines pai'allel to the dorso-ventral series of scales, at least such

is the character of the impression seen in places where the scales are wanting. It is

probable, from the small size of their oral aperture and the characters of their teeth,

that the Platysoini fed either on marine plants or small shell-fish ; and we see in their

dense tegumentary investment, a means of protection against the aggressions of their

more rapacious contemporaries ; but, that even this was sometimes ineffectual we have
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proof in the fact, that the Globulodus jaw described by Count Miinster was discovered

in a Coprohte !—P. G. E.

Platysomus macrurus occurs in Marl-slate at East Thickley, and Ferry-Hill. The

beautiful specimen figured, originally procured by Mr. I. Jameson, and now belonging

to the Newcastle Museum, was found in the latter locality.

Platysomus striatus, Agassiz. Plate XXVII, fig. 1 a, h, c, d ; Plate XXVIII,

fig. 1 a, h.

Fossil fish, afpauently belonging to the genus Ch^etodon, Winch. Trans. Geol.

Soc. Lond., vol. iv, p. 10, pi. ii, 1817.

A FLAT FISH, Clanny. Aunals of Philosophy, vol. vi, p. 115, pi. xxxvi.

Fossil fish,^ Sedgwick. Trans. Geol. Soc. Lond., 2d series, vol, iii, pi. xii, figs. 3,

4, 1829.

CHiETODON (?), Phillips. Encyc. Met., Geology, vol. vi, p. 619, 1834.

Platysomus striatus, Jgassiz. Poiss. Foss., vol. ii, p. 168, pi. xvii, figs. 1-4.

— PAUYUs ,, Op. cit., vol. ii, p. 1/0, pi. xviii, fig. 3.

Msc. Walchner, Geol., p. 2/0.

Ann. Mag. Nat. Hist., vol. vii, p. 496, 1841.

Morris, Catalogue, p. 202, 1843.

, Loc. cit.

Eep. 13th Meet. Brit. Assoc, p. 198, 1844.

,
Loc. cit.

, De Verneuil, Bull. Soc. Geol. de France, 2"'" serie, vol. i,

p. 40, 1844.

, Op. cit,, p. 39.

Geol. Russ., vol. i, p. 22/, 1845.

, Loc. cit.

Tennant, Strat. List, p. 89, 184/.

, Op. cit.

, King, Catalogue, p. 15, 1848.

Howse, Trans. T. N. F. C, vol. i, p. 234, 1848.

,
Op. cit.

The figure given of this species in the ' Poissons Fossiles,' pi. xvii, vol. ii, is taken

from a specifnen in the collection of the Earl of Enniskillen, the finest and most

perfect example of the fish then known. This plate was substituted for the one

originally prepared, which contained two figures, one a copy of the lithograph accom-

panying Professor Sedgwick's paper in the ' Geological Transactions,' the other

representing a small specimen in Professor Johnston's collection. The references in

the letter-press have been accidentally retained, as they wer- originally written, as

applicable to the cancelled plate. The figure accompanying this monograph is taken

1 Professor Sedgwick, referring to Platijsomus macrurus, observes, f.lip.t this " Fossil Fish" is "of the

same genus with the preceding, but apparently of a different species." Vide Index to plate xii.

UropteRYX striatus

Platysomus —

— PARVUS

— striatus

PARVUS

— striatus

— PARVUS

—
STRIATUS

PARVUS
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from a very perfect specimen belonging to Mr. Bowerbank, the counterpart of which

is in my own collection. It gives a better idea of the outline of the species than

Lord Enniskillen's specimen, as the latter has an unnatural prognathic character in

consequence of the crushing in of the frontal bones. Fig. 1 of PL XXVIII represents

a well characterised young individual of this species in the Collection of the Yorkshire

Philosophical Society.—P. G. E.

" It will be seen, that I have merged Platysomus parvus into this species. M.

Agassiz founded it on the figures given by Mr. Winch in the ' Transactions of the

Geological Society,' and not on an examination of the originals : these (which are

in the Sunderland Museum) I have lately inspected, and I cannot find any difference

between them and an undoubted P. striatus in the Newcastle Museum. The

draughtsman of Mr. Winch's figures has not copied the originals so closely as could

be desired: he has, in consequence, incorrectly represented the dorsal and the ventral

fin of the same length, the posterior part of the body too rowid, the head too large,

and the root of the tail (which is injured in the originals) too slender^^

Platysomus striatus occurs at Ferry-Hill (where the beautiful specimen figured and

belonging to Mr. J. S. Bowerbank was found), and Whitley, in Marl-slate. The so-

called Platysomus parvus was found in compact Magnesian limestone at Pallion Quarry.

Family Sauroidei, Agassiz.

Genus Pygopterus, Agassiz.

Esox, Kriiger.

PaLjEOTHBYSSUM, Blainville.

Nemopteuyx, Agassis.

Sauropsis „

Pygopterus mandibularis, Agassiz. Plate XXIII, fig. 1 a, h.

Fossil fish not determined, Sedgwick. Trans. Geol. Soc. Lond., 2d series, vol. iii,

p. 118, pi. X, figs. 1-3, 1829.

NEMOPTERyx mandibularis, s. Sauropsis Scoticus, Agassiz. Arc. Cat.

Pygopterus — Agassiz. Poiss. Foss., vol. ii, part ii, pp. 76-77, pi. liii,

liii a.

(?) — scuLPTUs „ Poiss. Foss., vol. ii, p. 77.

— Scoticus „ Bronn, Letliaea Geognostica, pi. ii, p. 128, 1835.

— MANDIBULARIS „ Ann. Mag. Nat. Hist., vol. vii, p. 497, 1841.

— — „ Morris, Catalogue, p. 204, 1843.

— — „ Rep. 13th Meet. Brit, Assoc, p. 198, 1844.

(?) — SCULPTUS „ Loc. cit.

^ King, Catalogue, p. 15.
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Pygopterus mandibularis, Agassiz. De Verneuil, Bull. Soc. Geol. de France, 2"" serie,

vol. i, p. 41, 1844.

— — „ Geol. Russ., vol. i, p. 227, 1845.

— — „ TenDant, Strat. List, p. 89, 1847.

— —
,, King, Catalogue, p. 15, 1848.

— — „ HovFse, Trans. T. N. F. C, vol. i, p. 236, 1848.

The specimen of Pygoptenis mandihularis represented in PI. XXIII, fortunately

supplies all parts of the fish deficient in those examined by Professor Agassiz, viz.

the pectoral and ventral fins, the anterior portion of the body, and the scapular arch.

The ventral fins are situated about midway between the pectoral and anal fins : they

are remarkably small as compared with those organs in the genus Acrolepis. The

pectoral fins are of large size, and composed of a considerable number of rays, divided

and subdivided into fine fimbriations at their distal extremities : they are more

pointed and not so large as the pectoral fins of Pygopterus Humboldtii. The bones

composing the scapular arch are thick and strong, in harmony with the entire

organization of this fish, adapted as it is for swift progression and predatory power

of no ordinary degree. The scales on the anterior part of the fish are neatly and

distinctly sculptured somewhat after the pattern of the scales of Acrolepis ; but this

ornamentation does not extend beyond the insertions of the ventral fins. It is most

probable^ that the, Pygopterus sculptus, alluded to by Agassiz at page 77, may have been

suggested by a specimen of the anterior portion of the species under description.

—

P. G. E.

Pygopterus mandihularis occurs in Marl-slate at Whitley, Cullercoats, East Thickley,

Ferry-Hill, and Thrislington Gap. The specimen figured, and belonging to the Museum

of the Yorkshire Philosophical Society, is from the last locality.

Pygopterus latus, Egerton. Plate XXIV, fig. 1 a.

This very distinct species of Pygopterus differs from the other members of the

genus in the greater depth of the body, as compared with its length. The only

specimen I have seen is in my own cabinet. The bones of the head are dislocated,

and the lower extremity is wanting from the point where the vertebral column bends

upwards to form the heterocercal tail ; but the trunk is perfect, with the exception

of the external rays of the fins. It measures twelve inches and a half in length

from the insertion of the pectoral fin to the commencement of the lower lobe of

the tail, and is five inches in depth at the shoulders, decreasing to four inches

and a half at the dorsal fin. A very perfect specimen of Pygopterus mandibularis

(the one above noticed, with which I have compared it), twelve inches in length,

is only three inches and a half deep at the shoulder, and a trifle less at the

e e
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dorsal fin. This remarkable discrepancy in form and proportion is associated

with other peculiarities in the outline, number, and character of the scales.

As in other species of the genus, these are small and uniform, but they are more

numerous, there being not less than sixty in each dorso-ventral series in the broad

part of the body. The arrangement of each series is less oblique ; and the scales are

less elongated, especially near the tail, than in Pygopterus mandihularis. The scales are

ornamented with four or five distinct ridges, somewhat in the manner of those of

Acrolepis. These are not so numerous^ nor so prominent in the caudal region. The

bones supporting the dorsal fin rays are strong and much compressed : those of the

anal fin are larger and more numerous, but not flattened. It is a very distinct and

well characterised species.— P. G. E.

Sir Philip Egerton's specimen of this species was found in the Marl-Slate of

Ferry-Hill.

Genus Acrolepis, Agassiz.

AcROLEPis Sedgwickii, Agassiz. Plate XXV, fig. 1 a, b, c.

Fragment of a fossil fish ; species not ascertained, Sedgiviek. Trans. Geol. Soc.

Lond., 2(1 series, vol. iii, p. 117, pi. viii, figs. 3, 4, 1829.

Acrolepis Sedgwickii, Agassiz. Poiss. Foss., vol. ii, part ii, pp. 80, 81, pi. Iii.

— —
,, Bronn, Lethsea Geognostica, vol. ii, p. 128, pi. x,

fig. 6, 183.5.

Ann. Mag. Nat. Hist, vol. vii, p. 488, 1841.

Morris, Catalogue, p. 187, 1843.

Rep. 13tli Meet. Brit. Assoc, p. 198, 1844.

De Verneviil, Bull. Soc. Geol. de France, 2"'" serie,

vol. i, p. 40, 1844.

Geol. Russ., vol. i, p. 227, 1845.

Tennant, Strat. List, p. 89, 1847.

King, Catalogue, p. 15, 1848.

Howse, Trans. T. N. F. C, vol. i, p. 236, 1848.

The specimen selected to give the best idea of this interesting species is from my

own collection. Although it is rather more perfect than Mr. Witham's specimen

figured in the ' Poissons Fossiles ;' yet it is deficient in those parts still wanting to

complete the description of the species, viz. the head, and scapular arch and appen-

dages. The account given by Agassiz is so full and accurate, that it is unnecessary to

repeat it here, especially as the subject of the plate was examined by Agassiz before

his detailed description was printed. Since the publication of the ' Poissons Fossiles,'

a species of this genus has been discovered in the Coal-shale of Berschweiler near

Kirn, on the Nahe, so that every genus of Permian fish is now known to be common

to that system and the Coal-measures.—P. G. E.

Acrolepis Sedgwickii occurs in Marl-slate at East Thickley, Ferry-Hill, Thrislington

Gap, and Whitley.
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Famihj Ccelacanthid^/ Agassiz.

Genus Ccelacanthus, Agassiz.

CCELACANTHUS GRANULATUS, A^ClSSiz. Plate XXVIII*.

(?) Fossil fish," Sedffiviek. Trans. Geol. Soc.Lond., 2d series, vol. iii, p. 118, pi. xi, 1829.

Ccelacanthus grani'latus, Agassiz. Poiss. Foss., vol. ii, part ii, pp. 1/2, 1/3, pi. Ixii.

— — „ Ann. Mag. Nat. Hist., vol. vii, p. 490, 1841.

— — „ Morris, Catalogue, p. 190, 1843.

— — „ Rep. ISth Meet. Brit. Assoc, p. 198, 1844.

— GRANULOSUS „ De Verneuil, Bull. Soc. Geol. de France, 2""='serie,

vol. i, p. 41, 1844.

— — „ Geol. Russ., vol. i, p. 227, 1845.

— — „ Teunant, Strat. List, p. 19, 1847.

— — „ King, Catalogue, p. 15, 1848.

— GRANULATUS „ Howse, Trans. T. N. F. C, vol. i, p. 237, 1H48.

It is very much to be regretted that all efforts to discover the original of pi. xi,

vol. iii, 2d series, of the ' Transactions of the Geological Society of London,' have proved

ineffectual, since there is much reason to believe it belongs to the genus under notice,

and perhaps to the same species. Although the lithograph is rather indistinct, there is

yet enough expressed to show the arrangement of the rays of the caudal fin, peculiar to

Ccelacanthus. A faint concentric pattern is also traceable on various parts of the body,

which is characteristic of the scales in this genus. The specimen represented in

PI. XXVIII* is in my own possession. It shows little more of the fish than the figures

given by Agassiz ; but the scales are in a better state of preservation : they are irre-

gularly rounded, and marked by fine, undulating, concentric lines. The enamel is

thickly covered with the granulations which suggested the specific name. The second

dorsal fin is also shown : it seems to have been larger, and the rays thicker than in

the anal fin opposed to it. The extremity of the tail is dislocated, and is seen in the

lower part of the plate.—P. G. E.

Ccelacanthus gra.nulatiis is stated to have been found at Ferry-Hill and East Thickley,

in Marl-slate. The " Fossil Fish" represented in the ' Transactions of the Geological

Society,' 2d series, vol. iii, pi. xi, appears to have been found either at Midderidge, or

East Thickley.

' The reader is referred to the chapter on the family of the Asterolepis, in Hugh Miller's interesting

'Foot-prints of the Creator,' pp. '2-i-37, for the latest researches on this group ; and to Agassiz's ' Mono-

graph of the Fishes of the Old Red Sandstone.'

2 Professor Sedgwick, comparing this fish 'with the other species noticed hy him, states, that it

" differs entirely from all the former, but it is far too imperfect to be referred to any known species or

genus." I have in vain endeavoured to obtain a sight of the specimen; but it is now not known where it

can be seen.
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C(ELACANTHus cAUDALis, Ec/erton. Plate XXVIII, fig. 2.

There is a charming Httle specimen, in the possession of Lord Enniskillen,

of a CcElacanth, which I am inchned to think can scarcely be referred to the pre-

ceding species. Its entire length does not equal that of the tail of the smallest

specimen of Coelacanthus granulatus I have seen. The latter species is supposed by

Agassiz to have been two feet in length : this fish measures only five inches. The

head is rather more than a fifth of the total length ; the second fifth includes the first

dorsal, the third fifth extends to the back of the second dorsal, and from thence to the

end of the tail occupies the two remaining fifths. This large proportion of the caudal

region inclines me to adopt the specific name given above. The body is slender, and

of uniform size. The first dorsal fin is composed of about eight strong rays : these are

carried upon thick interapophyses ; and the corresponding neurapophysial elements of

the vertebrae are enlarged to support them. The same arrangement is seen in the

second dorsal ; but the fin-rays are more slender and more numerous. The pectoral,

ventral, and anal fins are of moderate dimensions and slender structure. The tail is

broader, and terminates more abruptly than that organ in Ccelacanthus granulatus.—
P. G. E.

Lord Enniskillen's specimen was found in the Marl-Slate of Ferry-Hill.

Class Reptilia, Cuvier.^

Professor Owen divides the present group into the following orders,

—

Batrachia,

Ophidia, Chelonia, Pterosauria, Lacertilia, Dinosauria, Crocodilia, and Enaliosauria, of

which the fifth is the only one as yet known to have been represented during the

Permian epoch.

Order Lacertilia.

Professor Owen observes, that " among the inferior or squamate Saurians ther6

are two leading modifications in the mode of attachment of the teeth, the base of which

may be either anchylosed to the summit of an alveolar ridge, or to the bottom of an

alveolar groove, and supported by its lateral wall. These modifications are indicated

respectively by the terms ' acrodont' and ' pleurodont.' A third mode of fixation is

presented by some extinct Saurians, which, in other parts of their organization, adhere

1 Not being acquainted with the Permian reptiles,—and as the scope of the present work requires some

notice to be taken of them,—I have freely availed myself of the materials which Dr. Riley, Mr. Stutchbury,

and Professor Owen have already published thereon.
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to the squamate or Lacertine division of the order, the teeth being implanted in

sockets, either loosely or confluent with the bony walls of the cavity ; these I have

termed the ' Thecodont' Lacertians."^

The following genera

—

Thecodontosaurus and Palaosaurus, which have been esta-

blished on some teeth and jaws (found along with several other bones in the Magnesian

conglomerate near Bristol), belong to this group.

The vertebrae, associated with the teeth and jaws of these Thecodont Lacertians, " are

biconcave, with the middle of the body more constricted, and terminal articular cavities

rather deeper than in Teleosaurus ; but they are chiefly remarkable for the depth of

the spinal canal at the middle of each vertebrae, where it sinks into the substance of

the centrum ; thus the canal is wider, vertically, at the middle than at the two ends of

the vertebra: an analogous structure, but less marked, obtains in the dorsal vertebrae

of the Bhi/nchosaurus from the new Red Sandstone of Shropshire."

" Besides deviating from existing lizards in the thecodont dentition and biconcave

vertebrae, the ancient Saurians of the Magnesian conglomerate also differed in having

some of their ribs articulated by a head and tubercle to two surfaces of the vertebra,

as at the anterior part of the chest in Crocodiles and Dinosaurs. The shaft of the rib

was traversed, as in the Ichthyosaur and Rhynchosaur, by a deep longitudinal groove.

Some fragmentary bones indicate obscurely that the pectoral arch deviated from the

Crocodilian and approached the Lacertian or Enaliosaurian type in the presence of a

clavicle, and in the breadth and complicated form of the coracoid. The humerus

appears to have been little more than half the length of the femur, and to have been,

like that of the Bhi/tichosaurus, unusually expanded at the two extremities.

" The tibia, fibula, and metatarsal bones manifest, like the femur, the fitness of the

thecodont Saurians for progression on land. The ungual phalanges are sub-com-

pressed; curved downwards, pointed, and impressed on each side with the usual curved

canal."

The general conclusions which may be drawn from the knowledge at present

possessed of the osteology of Thecodontosaurus and Palaosaurus " are, that in their

thecodont type of dentition, biconcave vertebrae, double-jointed ribs, and proportionate

size of the bones of the extremities, they are nearly allied to the Teleosaurus ; but that

they combine a Lacertian form of tooth, and structure of the pectoral and probably

pelvic arch with these Crocodilian characters, having distinctive modifications, as the

moniliform spinal canal, in which, however, the almost contemporary Rhynchosaur

participates." (Owen.^)

1 'Report on British Fossil Reptiles,' in Report of the Eleventh Meeting of the Brit. Assoc, p. 153,

1842.

2 Ibid., pp. 153-155.
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Genus TJiecodontosaurus, Riley and Stutchbury.

"The genus Thecodontosaurus \s founded on the structure of the teeth, and their

having been deposited in distinct alveoh."^ In these characters it is alhed to the

typical Varanian Monitors ; but with this difference, that the teeth are " imbedded in

distinct sockets ; to this condition, however, the Varani, among the squamate Saurians»

make an approach in the shallow cavities containing the base of the teeth along the

bottom of the alveolar groove.

" In the ancient extinct genus in question the sockets are deeper, and the inner

alveolar wall is nearly as high as the outer one ; the teeth are arranged in a close-set

series, slightly decreasing in size towards the posterior part of the jaw ; each ramus of

the lower jaw is supposed to have contained twenty-one teeth. These are conical,

rather slender, compressed and acutely pointed, with an anterior and posterior finely-

serrated edge, the serratures being directed towards the apex of the tooth, as in the

genus Bho^alodon of G. Fischer ; the outer surface is more convex than in the inner

one ; the apex is slightly recurved ; the base of the crown contracts a little to form

the fang, which is sub-cylindrical. The pulp-cavity remains open in the base of the

crown. In their microscopic structure, the teeth of Thecodontosaurus closely correspond

with that of the teeth of the Varanus, Monitor, and Megalosaurus. The body of the

tooth consists of compact dentine, in which the calcigerous tubes diverge from

an open pulp-cavity at nearly right angles to the surface of the tooth ; they form a

slight curve at their origin, with the concavity directed towards the base of the tooth

;

then proceed straight, and at the periphery bend upwards in the contrary direction.

The diameter of the calcigerous tube is T^,Vo"o-tb of an inch ; the breadth of the

interspace of the tubes is ^oVo of ^^ inch. The crown of the tooth is invested with a

simple coat of enamel."'

" The microscopic examination of the structure of the teeth, which I have been

enabled to make by the kindness of Mr. Stutchbury, satisfactorily establishes the

distinction between the Saurian of the Bristol conglomerate, and the reptiles of the

later member of the new red sandstone system in Warwickshire, which I have

described under the name of Lahyrinthodonr (Owen, Op. cit.)

Thecodontosaurus antiquus, Biley and Stutchbury.

Saurian, Williams. Proceedings of the Geol. Soc. Lend., vol. ii, p. 112, 1834.

Thecodontosaurus, Riley and Shitchbury. Proceedings of the Geol. Soc. Lend,,

vol. ii, p. 398, 1836.

^ Riley and Stutchbury Proceedings of the Geol. Soc, vol. ii, p. 398.
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An Additional Species, Riley and Stutchbury . SLxth Report of the British Association,

Trans. Sect., pp. 90-93, 1837.

Thecodontosaurus „ Trans. Geol. Soc, 2d series, vol. v,

p. 350, pi. xxix, figs. 1, 2, 3, 1837.

— „ Pbiiiips, Lardner's Cyclop., Geology,

vol. i, p. 190, 1837.

— ANTiauus. Owen, Eleventh Report Brit. Assoc, p. 190, 1842.

— — „ Morris, Catalogue, p. 211, 1843.

— •-- „ De Verneuil, Bull. Soc. Geol. de France, 2"° serie,

vol. i, p. 42, 1844.

— — „ Geol. Russ., vol. i, p. 228, 1845.

— „ Tennant, Strat. List, p. 88, 1847.

The Rev. David Williams, Dr. Riley, and Mr. Stutchbury have described some

jaws and teeth of this species. One of these remains, which is in the " Museum of the

British Institution, is the right ramus of a lower jaw, three and a quarter inches long, and

one and a half in the greatest depth, from the summits of the teeth to the under rise,

consisting of the dental bone, containing twenty-one teeth, with portions of the sub-

angular and complementary bones, and perhaps traces of the opercula. The alveolar

groove for the reception of the teeth is formed by two ridges of nearly equal height,

the teeth being deposited in it, in distinct alveoli, to nearly half their length. The

teeth somewhat resemble a surgeon's abscess-lancet, being acutely pointed, and

flattened ; while the anterior edge is also curved, but concave and strongly serrated,

the serrature being directed towards the apex of the tooth. The middle teeth are the

largest, rising not less than a quarter of an inch above the socket."^

Thecodontosaurus antiquus was discovered in conglomerate resting on the edge of

inclined strata of mountain limestone at Redland near Bristol.

Genus Palaosatirus, Riley and Stutchbury.

" The characters of this group are derived from certain teeth, which are described

as being carinated laterally, and finely serrated at righf angles to the axis.""

PALiEOSAURUS.PLATYODON, BUei/ and Stutcltbury.

Saurian, Williams. Proc. Geol. Soc, vol. ii, p. 112, 1834".

P.VL^osAUEUS PLATYODON, UHey and Stutch. Proc. Geol. Soc, vol. ii, p. 398, 1836.

— — „ Sixth Report Brit. Assoc, Trans. Sec,

p. 91, 1837.

— — „ Trans. Geol. Soc, 2d series, vol. v, p. 352,

pi. xxix, fig. 5, 1837.

1 Riley and Stutchbury, Proceedings of the Geol. Soc, vol. ii, p. 398.

2 Ibid.
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PALiEOSAUKtrs PLATYODON, RiUy and Stutch. Owen, Eleventh Report Brit. Assoc,

p. 154, 1842.

— — „ Morris, Catalogue, p. 209, 1843.

— — „ De Verneuil, Bull. Soc. Geol. de France,

2"" serie, vol. i, p. 42, 1844.

— — „ Geol. Russ., vol. i, p. 226, 1845.

— — „ Tennant, Strat. List, p. 89, 1847.

" In the formation which contained the jaw and teeth of the Thecodontosaurus, two

other teeth were separately discovered, differing from the preceding and from each

other ; the crown of one of these teeth measuring nine lines in length and five lines

in breadth. It is compressed, pointed, with opposite trenchant and serrated margins ;

but its breadth, as compared with its length, is so much greater than in the Theco-

dontosaurus, that Dr. Riley and Mr. Stutchbury have founded upon it the genus

PalcBosaurus, and distinguished it by the specific name of platydonr (Owen, Op. cit.)

Pal^egsaurus cylindrodon, Miley and Stutchbury.

Saueian, Williams. Proc. Geol. Soc, vol. ii, p. 112, 1834.

PaLjEOSaukxjs cylindrodon, Uiley and Stutch. Proc. Geol. Soc, vol. ii, p. 398, 1836.

— — „ Sixth Report Brit. Assoc, Trans. Sec,

p. 92, 1837.

— „ Trans. Geol. Soc, 2d series, vol. v,

p. 352, pi. xxix, fig. 4, 1837.

— Phillips, Lardner' s Cyc ., Geology, vol. i,

p. 190, 1837.

— — „ Owen, Eleventh Report Brit. Assoc,

p. 154, 1842.

— „ Morris, Catalogue, p. 209, 1843.

— — „ De Verneuil, Bull. Soc. Geol. de France,

2"= serie, vol. i, p. 42, 1844.

— — „ Geol. Russ., vol. i, p. 228, 1845.

— — „ Tennant, Strat. List, p. 89, 1847.

The species has been founded on the second tooth noticed under Falaosaurtis

platyodon.

" The portion of the tooth of the Palaosaurus cylindrodon which has been preserved,

shows that the crown is sub-compressed and traversed by two opposite finely-serrated

ridges, as in the Thecodontosaurus and Hhopalodon ; its length is five lines, its

breadth at the base two lines." (Owen.^)

The Reptilian remains herein described " were found in quarrying the brecciated

^ Eleventh Rep. Brit. Assoc, p. 154.
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beds, which rest upon the highly indined carboniferous hmestone at Redland, the

south-eastern extremity of Durdham Downs, near Bristol. The breccia at this spot

is not more than twenty feet thick, and is composed of angular or slightly worn

fragments of mountain limestone, cemented by a red or yellow magnesian paste."

(Riley and Stutchbury.^)

" The blocks of stone in which these remains are met with, are sometimes so filled

with bones, that they would be called osseous breccia by those not aware of their

orio-in.""

^ Trans. Geol. Soc. Lond., 2d series, vol. v, p. 349.

2 Riley and Stutchbury, Sixth Rep. Brit. Assoc, Trans. Sect. p. 92.
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Siyillaria and Stigmaria, p. 9.

Since my remarks on these fossils were written, my attention has been drawn to a paper by Mr. Ricliard

Brown, entitled ' Description of erect Sigillarice with conical Tap-roots, found in the Roof of the Sydney

Main Coal, in the Island of Cape Breton,' (Quarterly Journal of the Geological Society, vol. v, part i,

pp. 354-360,) which completely sets at rest the question as to Stigmaria being the root oi'Sigillaria. The

evidence adduced by Mr. Brown is quite conclusive ; inasmuch as he describes a stem, evidently a Sigillaria,

still attached to its root, which is clearly a Stigmaria. It does not appear that Mr. Brown has read my
' Contributions towards establishing the general Characters of the Fossil Plants of the genus Sigillaria,' or

he would have seen, that it contained a complete demonstration of the ' Dome-shaped Fossil' described in

the ' Fossil Flora,' being no other than a root. The fossil roots, which Mr. Brown notices in his paper,

have the underside of their base "divided into four equal quarters by deep channels running from near the

centre, &c." (p. 357.) In my ' Contributions,' specimens of Stigmaria are noticed, displaying two furrows,

or ridges (depending on whether the specimens were the fossils themselves, or merely their impressions)

crossing each other, dividing them into four nearly equal quarters. As regards the cause of these furrows,

or impressions, Mr. Brown's observations have completely explained it; and I now perceive, tliat my opinion

on this point is altogether incorrect.

Allusion is made in my paper to the quincuncial arrangement of the fibrils of Stigmaria opposing the

view of its being a root: M. Brongniart, however, in noticing the same objection, states, that a similar

arrangement prevails "rather often in the roots of aquatic plants," but without naming the species. By

repeatedly endeavouring to find out plants having their fibrils thus characterised, I have at least ascertained,

that the roots of the common Iris Pseudo-Acorus, when deprived of their fibrils, show the scars to be as

distinctly arranged in quincunx as those of Stigmaria ficoides.

Actinaria, p. 21.

Several years since, I found in Whitley Quarry a branched Coral, about three inches long, resembling

a Lithodendron. The specimen has been lost ; and I have never been able to find another of the same kind.

Fenestellidce, pp. 37, 40.

I have lately ascertained, that Professor Oldham has anticipated me in the discovery of the root-like

processes which are attached to the ribs or stems of this family. {Vide Journal of the Geological Society of

Dublin, vol. in, part iii, pp. 190-193, plate 3.)
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Thamniscus dubius, p. 44.

This fossil and the following were found in a fragment of magnesian limestone, brought up, by a

fisherman's line, from the bottom of the Coral-zone trough, between the Dogger-bank and the coast of

Northumberland, about 30 miles from the latter. The circumstance is noticed here, as it may assist, with

other facts, in throwing some light on the geology of this submarine region.

1

.

Thamniscus dubius.

2. Arckceocidaris Verneuiliana.

3. Cyathocrinus rdmosus.

4. Cythere elongata.

5. Ti'igonotreta multipUcata.

6. Epithyris elongata.

7. Pecten pusillus.

8. Monotis speluncaria.

9. Bakevellia ceratophaga.

10. Turbo helicinus.

Palliobranchiata (Histology of), pp. 91, 110, 117, 124.

The reader is referred to some observations by Vicomte d'Archiac, on the nature of the shell-tissue of

this class of Mollusks, in the * M6m. Soc. Geol. de France,' 2me s., tome ii, part ii ; as I am anxious that

he be in possession of all that has been published on this still-imperfectly understood subject.

Palliobranchiata (Classification of), p, 81, &c.

Some facts, which have lately come to my knowledge, induce me to make a few slight modifications in

some of the Ancylobrachial families and genera.

Leaving untouched the two families Thecidceidce and Argiopida, I am led to think, that the genera

included in the families Terebratulidce and Rhynchoridce, ought to be arranged according to the character of

their apophysary system. I am not quite acquainted with the principles of M, d'Orbigny's classification ; it

is, therefore, possible, that he may have anticipated me in some of the following views. Guided by the

beautiful figures which Mr. T. Davidson has from time to time published of the interiors of certain Ancylo-

brachial genera,—particularly in a late number (June) of the *'Annals and Magazine of Natural History,'

—

there is every reason for believing, that two principal forms of the apophysary system generally prevail ;—one

in which the loop is simply attached by its posterior parts to the crural processes ; and another, in which it

is attached both posteriorly to the crura, and anteriorly to the medio-longitudinal plate. Waldheimia

Australis aff'ords a good illustration of the first form ; and Terebratella Chilensis of the second. By con-

sidering these forms of the loop, as of fundamental importance in classification, we certainly bring together,

in the same group, genera, which, in their external characters, differ widely from each other ;—as Megerlia

and Terebratella,—the former with an area, and the latter without one ; Waldheimia and Delthyridcea (? D.

pulchella Tereb. id.^ Nilson), which stand in precisely the same relation to each other. But I am strongly

1 I regret not having been able to obtain any information respecting the apophysary system of

Terebratulapectiniformis, which appears to be the type of M'Coy's genus Delthyridcea. Is there any generic

relation between this species and Nilson's Terebratula pulchella ? Mr. Davidson has published a beautiful

figure of the interior of the latter shell. Externally, both have a striking resemblance to each other ; and it

is further established, by Terebratula pulchella having, as Mr. Davidson informs me, the apex of the umbone

truncated with a foramen. The next point for inquiry is,—does the loop of Terebratula pectiniformis agree

with that of Terebratula pulchella in having a single attachment ; if so, the latter will have to be placed in

the genus Delthyridcea, and stationed in the family Terebratulidce.
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disposed to consider, that similarity of apopliysary systems constitutes a stronger bond of generic affinity

than similarity of external characters ; and in this respect, I believe, that I am fortified by the opinion of

Mr. Davidson, whose knowledge of the interiors of Ancylobrachial genera is of the highest order.

Now, as the first-described genus of the singly-attached-looped Ancylobrachial group is Terebratula, it

will be necessary, in considering this group as a family, to name it Terebratulidcs ; and, on the other hand,

as the original genus of the doubly-attached-looped Ancylobrachials is Terebratella, we are also compelled

to consider these, as constituting the family Terehratellidce. These two families may, therefore, be con-

stituted as follows

:

Terebratulidce. Terebratellidce,

(Genera with a singly-attached loop.) (Genera with a doubly-attached loop.)

Terebratula. Terebratella.

Terebratulina. Megerlia.

Belthyridcea (?) Ismenia.

Waldheimia.

Epithyris,

Pygope.

It requires to be observed, that I now entertain very little opinion of any of the above genera being

without an apophysary system : if this be correct, Rhynchora will have to be stationed in either one or

the other of the above families. The family Rkynchoridcs, if its type have a doubly-attached loop, will have

to bear this name instead of that of " Terebratellidce ;" but until this is settled, it seems preferable to make

use of the latter name.

Strophalosia Morrisiana, p. 99.

An oversight was made when describing this species. Nothing was then stated of the lower or small

valve being furnished with spines. Figure 26, in Plate xii, represents a gutta percha cast of an impression

of this valve, found in Whitley Quarry, which shows that the spines are not so numerous as those of

Strophalosia excavata, nor so regularly arranged.

Spiriferidce (Apophysary system of), p. 122.

In noticing the cross-piece which Mr. Davidson has discovered connecting the two spirals of some of the

Jurassic forms of this family, I made the suggestion, that it had resulted from the approximation or union of

the two crural processes. This view is strongly supported by what is seen in the loop of Terebratulina

caput-serpentis, as-will be shown hereafter.

Ismenia, pp. 142-145.

Through an error, I typified this genus with Schlotheim's Terebratulites pectunculus, instead of his

Terebratulites pectunculoides. I am enabled, by the beautiful figure which Mr. Davidson has lately

published of the latter species (Fide Annals and Mag. of Nat. Hist., 2d series, vol. v, plate xv, fig. 5),

to add to the diagnosis of this genus the following character of its apophysary system : Loop elongated

;

deeply recurved ; armed at the recurving bend with several cilia-like processes ; and attached anteriorly to a

long medio-longitudinal plate.



246 PERMIAN FOSSILS.

Magasidce, p. 142.,

Mr. Davidson has lately described a new genus under the name of Waltonia, and placed it, correctly I

think, in the present family. I formerly had some doubts as to the distinctiveness of Magasidce ; but I

now think, that it is essentially different from both Terebratulidce and TerehratellidcB, in its apophysary

system being without the recurved portion : in having a doubly-attached loop, it appears to be more related

to the last-named family than to the first one.

Terebratula, p. 143.

Mr. J. G. Jeffreys having kindly favoured me with some instructive specimens of Terebratulina caput-

serpentis, with the loop and labial appendages preserved, and Mr. Davidson having sent me a sketch of the

apophysis of Terebratula vitrea, I am now better enabled to appreciate the reasons which led M. d'Orbigny

to place these shells in distinct genera. The loop, both in Terebratula, and Terebratulina, is remarkably

short ; therefore, in the former, it appears to serve the same purpose as it does in the latter, that is, in

principally affording support to the visceral parts, rather than the labial appendages, as in Waldheimia :

but the form of the loop is singularly modified,—being not much recurved, and open posteriorly, in

Terebratula vitrea,—and very slightly recurved, and anneliform, in Terebratulina caput-serpentis. This

difference, however, is easily explained on the idea, that the annular shape of the loop (or rather the presence

of its posterior cross-piece, to which the form of the loop is due) of the last-named shell, has resulted from

the complete union of the free or projecting portions of the two crural processes.

Eudesia, p. 144.

Mr. T. Davidson has just forwarded to me a sketch of the loop of Lamarck's Terebratula Cardium

fT. orbicularis, J. Sow.), which I proposed as the type of this genus. It so closely agrees with the loop

characteristic of Waldheimia, that I am disposed to cancel Eudesia.

Lamellibranchiata (Perforating), p. 152.

Perforating bivalves appear to have existed during the Permian epoch ; as I have a specimen of compact

limestone from Midderidge, with perforations closely resembling those made by Pholas parva, and P. crispata

in limestone. Near Cong, Galway, there are several deep tubular holes in limestone, strikingly resembling

those made by the above terebrating shells, displaying no other apparent cause of their formation, than the

action of some principle in the nearly still water which they contain. They seem to point out, that a weak

chemical solvent, aided by very slight mechanical action on the part of the animal, powerfully contributes

in enabling perforating shells to make excavations in limestone rocks.

Solemyidce, p. 1/7.

In the page above referred to, I made the carboniferous Solemya primceva, Phillips, typical of a new genus

— Janeia, which I purposed reverting to in the present place, with the view of showing in what respects it

differed from Lamarck's genus Solemya, the type of which is the S. Australis of the same authority. But

I now feel convinced, from an examination of an instructive specimen of the latter species, sent me by my
friend Mr. Pickering, and of some casts of the former, exhibiting the muscular and cartilage impressions

very distinctly, that they cannot be generically separated. I was led to think, that these shells were so far

distinct, from the following circumstances, and from an examination of an imperfect specimen of Solemya
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Mediterranea. In none of the descriptions which I had read of Solemya is there any allusion made to its

having a double or divided cartilage, or to that division, which is situated within the umbonal cavity ; only

the large triangular portion, placed on the short side of the shell, is noticed. As my casts of Solemya

primceva exhibit the impressions of the umbonal division of the cartilage, and not those of the triangular

portion (this last circumstance is explained by the peculiar way in which the cartilage is attached to its

fulcra), I was induced to infer, that this fossil differed from the recent species noticed, in having the car-

tilage undivided, and situated within the umbonal cavity. Further : from the prevailing misapplication of the

terms anterior and posterior to the two extremities of Solemya, in consequence of its being generally under-

stood that the cartilage, in the recent species, is situated on the posterior end, that is, on the short side,—and

from the impressions of this structure, in the fossil species, being underneath the umbones, and consequently

on the opposite or long side,—I was also led to infer, that the latter differed from the former, in having the

cartilage placed within the umbonal cavity, and not behind it. That those conchologists, however, are in

error, whose description of Solemya states, or implies, that the cartilage is situated on the posterior side of

the valves, will be readily perceived by a reference to the figures of the animal of Solemya Mediterranea in

Philippi's 'Enumeratio MoUuscorum Sicilise,' and in plate 115 of the Atlas of 'Les Mollusques,' accom-

panying the 'Eeunion' edition of Cuvier's 'Regne Animal,'—which figures show the remarkable and

singular peculiarity of one of the divisions of the cartilage placed in front of the umbones, over the oral

apparatus, where the lunette is usually situated in other bivalves.

I shall, in the next place, introduce a diagnosis of Solemya, which I am desirous should be substituted for

the section on Janeia in page 177.

Genus Solemya, Lamarck.

Diagnosis.—Transversely elongated : equivalved : inequilateral, the posterior side being the longest

:

obtuse at the extremities. Epidermis shining; reaching beyond the margins of the valves. Umbones

scarcely prominent. Cartilage internal ; divided ; one portion (the largest) situated in front of the

umbones on two oblique lameUiform callosities or fulcra, having their free margin slightly separated from

the inner surface of the valves,—the separation containing the cartilage ; the other and smallest portion

slightly spreading over the inner surface of the valves within the umbonal cavities. Pallial line entire, and

marginal.

Gasteropoda (Carnivorous)

.

I have elsewhere noticed (Vide London Geological Journal, vol. i, p. 11 ; and description of plate xv,

lines 7 and 8) the drilled holes observable on some of the fossils described in the present Monograph,

and which indicate the existence of Carnivorous Gasteropods during the Permian period. The following are

the shells in which I have observed these perforations,

—

Bysso-arca tumida, Mytilus squamosus, Epithtjris

sufflata, and Trigonotreta multiplicata.

Calyptrcea antiqua, Howse.

A doubtful fossil, with this name, is described as foUows in the 'Transactions of the Tyneside NaturaUsts'

Field Club,' vol. i, p. 242.

" Shell small, pateUiform ; strongly ribbed longitudinally ; margin crenulated ; two deep furrows

internally, from the apex to the margin, corresponding with two strong ribs on the outer surface.

" In Magnesian limestone ; rare. Tunstall Hill.

"Only one small specimen of the shell has occurred. The characters noted above are very conspicuous,

and its strong resemblance to many Calyptrsea has induced us to place it in that genus."
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Ammonites, Sedgwick, p. 219.

Professor Sedgwick states, that " a cast of a small Ammonite was found among the Humbleton fossils"

(Trans. Geol. Soc. London, 2d series, vol. iii, p. 118). I have often suspected the cast alluded to, to

be a specimen of Nautilus Freieslebeni ; but I am prevented offering a positive opinion on this point,

in consequence of Professor Sedgwick having stated in his 'Anniversary Address to the Geological Society,'

for 1829, that "the only Ammonite I have ever found in the Magnesian limestone, had those suture-like

markings which distinguish this genus in the upper secondary rocks." (Proceedings of the Geological

Society, vol. i, p, 284.) Unfortunately, the specimen has been mislaid ; but Professor Sedgwick informs me,

that he still thinks, it had plates with uneven margins, and might, therefore, belong to the genus Ceratites,

which is probable enough, considering, that species of this group occur in the more recent rocks of

St. Kassian.
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1836.—GcEPPART. ' Systeraa Filicum Fossilium.' Nova Acta Physico-Medico Academise Csesareae Leopol-

dino-Carolinae Naturae Curiosorum. Supp., vol. xvii. (Ruppersdorf Ferns.)

1836.

—

Thomson. Outlines of Mineralogy, Geology, and Mineral Analysis, vol. ii.

1836.

—

Leigh and Binney. 'Observations on a Patch of Red and Variegated Marls, containing Fossil

Shells, at Collyhurst near Manchester.' Proceedings of the London Geol. Soc, vol. ii,

pp. 391-393.

— Riley and Stutchbury. 'A Description of various Fossil Remains of Three distinct Saurian

Animals, recently discovered in the Magnesian Conglomerate near Bristol.' Proceedings of the

Lond. Geol. Soc, vol. ii, p. 397; and Trans. Geol. Soc, 2d series, vol. v.

1836.

—

Lindley and Hutton. Fossil Flora, vol. iii, pi. 195. (Caulerpa (?) selaginoides— Voltzia PhiUipsii.)

1836.

—

Deshayes. Lamarck's Animaux sans Vert^bres, vol. vii. {Productus horridus, &c.)

1836.—BucKLAND. Bridgewater Treatise: 'Geology and Mineralogy considered with reference to Natural

Theology,' p. 280, &c.

1837.

—

Riley and Stutchbury. 'On an Additional Species of the Newly-discovered Saurian Animals in

the Magnesian Conglomerate of Durdham Down, near Bristol.' Sixth Report of the British

Association, pp, 90-94.

1837.— MiJNSTER. Goldfuss's Petrefacta Germanise. (Bivalves.)

1837.—W. Gray, jun. 'Notice of some Fossil Fishes from the Marl-slate of Ferry-Hill, Durham, in

reference to the discoveries of M. Agassiz.' Report of the Yorkshire Philosophical Society.

1837.—PoRTLOCK. 'Remarks on the Geological Position and Circumstances of the Fossil Fishes of the

Red Sandstone of Tyrone, and of Fossil Shells found in the same formation.' Ordnance Survey

of the County of Londoilderry, vol. i.

1837.-

—

Phillips. Treatise on Geology. Lardner's Cyclopaedia, vol. i, p. 190.

1837-1838.—GuTBiER. Oken's Isis, p. 435. Neues Jahrbuch, 1838, p. 197. (Zwickau Plants.)

1838.

—

Von Buck. 'Ueber Delthyris oder Spirifer, und Ortliis.' Abhandlungen der Koniglichen

Akademie der Wissenschaften zu Berlin.

1838.—KuTORGA. Beitrag zur Kenntniss der organischen Ueberreste des Kupfer-sandsteins am westliclien

Abhange des Urals. (Saurians, Limulus oculatus, and Plants).

1838.

—

Von Buch and Le Cocq. 'Meraoire sur les Brachiopodes.' Mem. Soc. Geol. de France, tome iii.

{Camarophoria, and Epithyris.)

1839.—KuRTZE. Commentatio de Petrefactis quae in Schisto bituminoso Mansfeldensi reperiuntur.

1839.

—

Murchison. Silurian System, &c., p. 50.

1839^ —BiNNEY AND Brown. 'A Sketch of the Geology of Manchester and its Vicinity.' Transactions of

184l/ the Manchester Geological Society, vol. i.



252 PERMIAN FOSSILS.

1839.—MiJNSTEK. Beitrage zur Petrefactenkunde. Erster Heft. (Riechelsdorf Fishes, and Strophalosia

GoJdfussi.)

1839. — MoRuis. 'A Systematic Catalogue of the Fossil Plants of Britain.' Magazine of Natural History,

N.S., vol. i. (Ruppersdorf Ferns, Psaronius, &c.)

1840.

—

Von Buch and Le Coca. Essai d'une Classification et d'une Description des Delthyris ou Spirifers

et Orthis. Mem. Soc. Geol. de France, tome iv.

1840.
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—

Fischer de Waldheim. Bulletin de la Societe Iinperiale des Naturalistes de Moscou. (Plants, and

Shells of Bielebi.)

1840.

—

Leonhard. Geologic oder Naturgeschichte der Erde, &c. Dritter Band.

1841.—J. DE C. SowERBY. Mineral Conchology of Great Britain, vol. vii. {Cleiothyris pectitiifera.)

1841.

—

Agassiz. Neues Jahi'buch. {Acrolepis Dunkeri, and A. asper.)

1841.—MiJNSTER. Beitrage zur Petrefacten-konde, Heft iv. {Strophalosia Goldfussi.)

1841.—MuRCHisoN. A Letter to His Excellency M. Fischer de Waldheim. Bull, de la Soc. Imp. des

Nat. de Moscou ; and Lond. Edin. and Dublin Phil. Mag., vol. xix. (Discovery of Zechstein

Fossils in Perm, Russia.)

1841.

—

Egerton. a Catalogue of Fossil Fish in the Collections of the Earl of Enniskillen, F.G.S., &c.

;

and Sir Philip Egerton, Bart. F.R.S. &c. Annals and Magazine of Natural History, vol. vii.

1841.

—

Fischer de Waldheim. Bull, de la Soc. Imp. des Nat. de Moscou. {Rhopalodon Waiigenheimi.)

1841.

—

Owen. 'Report on British Fossil Reptiles.' Report of the Eleventh Meeting of the British

Association. (Thecodonts.)

1841.

—

Von Buch. ' Ueber Productus oder Lepteena.' Abhandlungen der Konig. Akad. der Wissenschaften

zu Berlin. {Productus horridus.)

1841.

—

Geinitz. 'Ueber Organische Reste im Zechstein bei Altenburg, Ronneburg und Gera.' Neues

Jahrbuch fiir Mineralogie, &c. {Nautilus Freiesleheni, Schizodus Schlotheimi, &c.)

1842.—KuTORGA. 'Beitrag zur Palseontologie Russlands.' Verhandlungen der Kaiserlichen Russischen

mineralogischen Gesselschaft zu St. Petersburg. (Palliobranchs, &c.)

1842.—MuRCHisoN. 'A Second Geological Survey of Russia in Europe.' Proceedings of the London

Geol. Society, vol. iii, p. 717-730

1842.
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Geinitz. ' Ueber einige petrefakte der Zechstein undMuschelkalk.' Neues Jahrbuch. {Strophalosia

excavata, Petraia profunda.)

1842-1844.

—

Brown. Illustrations of the Fossil Conchology of Great Britain and Ireland.

1842-1843.—MuNSTER and Althaus. Beitragen zur Petrefactenkunde. (Fishes, Reptiles, &c.)

] 842.

—

Fischer de Waldheim. Bulletin de la Soc. Imp. des Nat. de Moscou. {Palceoniscus Tcheffkini, ^'c.)

1843.—PoRTLOCK. Report on the Geology of the County of Londonderry, and of parts of Tyrone and
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1843.

—

Morris. Catalogue of British Fossils, &c.

? 1843.— GoLDFUSS. Petrefacta Germanise. {Turbo helicinus— T. Meijeri.)

1843.

—

Geinitz and Gutbier. Gsea von Sachsen.

1843.—MuucHisoN. ' The Permian System as applied to Germany, with collateral Observations on similar

Deposits in other Countries, &c.' 13th Meeting of the British Association, pp. 52-54.

1843.— Agassiz. 'Synoptical Table of British Fossil Fishes, arranged m tlie Order of the Geological

Formations.' 13th Report of the British Association.

1844.—KuTORGA. 'Zweiter Beitrag zur Palseontologie Russlands.' Verhandlungen der Kaiserlichen

Russischen mineralogischen Gesellschaft zu St. Petersburg.

1844.

—

De Verneuil. 'Note sur les Equivalents du Systfeme Permien en Europe.' Bulletin de la Societe

Geologique de France, 2™^ serie, tome i.

1844.

—

King. 'On a New Genus of Palseozoic Shells.' Ann. and Mag. of Natural History, vol. xiv.

{Allorisma, &c.)
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1846.

—
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1847.
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1847.
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King. Neues Jahrbuch fiir Min., Geog., Geol., u. Petrefactenkunde. {Strophalosia and Camaro-
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1847.

—

Giebel. Fauna der Vorwelt, vol. i.

1847.

—

Helmerson. Aulosteges variabilis, ein neuer Brachiopode mit articulirtem Schlosse, aus dem

Zechstein Russiands. Bull, de la Classe Physico-Mathematique de I'Acad. des Sciences de

St. Petersbourg, t. vi. No. 9.

1848.

—

King. A Catalogue of the Organic Remains of the Perraien Rocks of Northumberland and

Durham.

1848.—HowsE. 'A Catalogue of the Fossils of the PermiaA System of the Counties of Northumberland

and Durham.' Transactions of the Tyneside Naturalists' Field Club, vol. i.

1848.— Geinitz. Die Versteinerungen des deutschen Zechsteingebirges.
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1849.- Egerton. 'On the Affinities of the Genus Platysomus.' Quarterly Journal of the Geological
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1849.—Koninck. Bulletin de la Societe Geologique de France, 2">e s6r., t. vi. {Trigonotreta cristata, &c.)
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1849.— Egerton. Quarterly Journal of the Geological Society, vol. vi, part i. {Palceoniscus catopterus.)

1850.— Ansted. An Elementary Course of Geology, Mineralogy, and Physical Geography.
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PLATE V

Fig.

1

.

Chondrus (?) Binneyi, Kin^. Natural size. From the Red Marl at Newton, near

Manchester. From a specimen in the cabinet of Mr.

E. W. Binney.

\ a — — Magnified figure showing the polygonal form of the seed-

vessels, caused by pressing against each other, as ex-

hibited in the upper part of the specimen.

2. Polysiphonia (?) Sternbergiana, Kin^. Natural size. Marl-slate Thickley.

3. 3 a. Caulerpa (?) selaginoides, Sternberg. Fig. 3 a belongs to the lower part of

fig. 3. View of a specimen of the natural size presented by Mr. G. Rippon to

the Museum of the Natural History Society of Northumberland, Durham,

and Newcastle-on-Tyne. Cornforth.

4. Neuropteris Huttoniana, Xin^. A pinnule nearly twice the natural size, showing

the venation. Marl-slate, Thrislington Gap.

^ All the fossils figured belong to the author unless otherwise expressed.



n.i

I p t^f

'OS 'Dvr'}:eA del et lHh,
Vay lS(!7i.Liikr''toThe.Queen



PLATE II.

Fig.

1

.

Scyphia tuberculata, King. Twice the natural size. Humbleton Hill.

2. — — Thrice the natural size. With indistinct indications of ex-

current openings on the crown of the tubercles. Dalton-

le-Dale.

3. Mammillopora mammillaris. King. Twice natural size. Humbleton Hill.

4. — — Highly-magnified view of one of the mammillae showing
the polygonal pores.

5. Tragos Tunstallensis, King. A little enlarged. Tunstall Hill.

6. — Binneyi, King. Four times less than the natural size. Bedford, near

Manchester. Mr. E. W. Binney's specimen.

7 Bothroconis plana, King. Portion (natural size) of a large specimen. Tunstall

Hill.

la — — Highly-magnified figure showing hemispherical cavities [a),

and the supposed excurrent openings (<5).

8. Fenestella retiformis, ScMotheim. Natural size. Humbleton Hill.

8«. — — — Idem, Idem.

9. — — Highly-magnified view of stems or ribs {a), showing cellule-

apertures (5), and the dividing ridge (c) slightly tuber-

culated : d, meshes, e, transverse processes.

10. — — Figure showing the tubercles (? gemmuliferous vesicles) on

the ridges, more developed than in the last.

11. — — Figure showing the same structures open at the summit.

(Through a mistake the lettery points to the cellule-apertures instead

of the tubercles on the dividing ridges.)

12. — — Figure showing (?) gemmuliferous vesicles closed.

13. — — Highly-magnified view of a natural impression of the cellu-

liferous surface, showing impressions of the stems or ribs

(«), cellule-apertures [b), meshes {d), and (?) gemmuliferous

vesicles (/). (The right-hand letter d should be b.)

14. — — Natural impression of non-celluliferous surface, showing
impressions of the ribs, transverse processes, and meshes.

15. — — Magnified view of casts of cellules (a) from their under or

basal side.

16. — — Highly-magnified view of non-celluliferous surface of stems

or ribs, showing foramina (a).

17. — — Figure showing foraminated, vertical, capillary tubes form-

ing the non-celluliferous portion of the ribs.

18. — — Figure of a gutta-percha cast of a natural impression

showing root-like processes. Natural size.

19 — — Magnified view, showing the root-like processes striking

off from the stem.
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PLATE III.

Fig-

1. Calophyllum Donatianum, King. Twice the natural size. Humbleton Hill.

2. Petraia profunda, Germar. Thrice the natural size. The dotted line gives a

restored outline of the lower half. Humbleton Hill.

3. Calamopora Mackrothii, Geinitz. Thrice the natural size. Tunstall Hill.

'4. — — Highly-magnified figure of the tube-apertures, and the

denticulated dissepiments.

5. — — Longitudinal section,- twice the natural size, showing casts

of the tubes. Humbleton Hill.

6. — — Highly-magnified view of a section of the tubes, showing

transverse plates {a), and mural foramina {b). Tunstall

Hill.

7. Stenopora columnaris, SMotkeim. Figure (thrice the natural size) of a specimen

incrusting some encrinal intemodes. The tubes are

in the state of casts. Tunstall Hill.

8. — — Magnified view of a specimen, showing mature tubes (a),

and new tubes {b) originating from the sides of the

former. Humbleton Hill.

9. — — Specimen (natural size) incrusting some encrinal internodes.

Humbleton Hill.

10. Alveolites Buchiana, Kinc/. Nearly twice the natural size. Humbleton Hill.

11. — — Highly-magnified figure showing the tube-apertures {a), and

tuberculated dissepiments {b).

12. — — Diagram showing tubes.

13. Aulopora Voigtiana, King. Thrice the natural size. Humbleton Hill.

14. Synocladia virgulacea, Phillips. Natural size. Humbleton Hill.
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PLATE IV.

Fig.

1. Synocladia virgulacea, Phillips. Specimen, natural size, showing non-celluliferous

surface of the stems. Humbleton Hill.

2. — — Non-celluliferous surface of another specimen ; a little

enlarged. Humbleton.

3. — '— View of the inner or celluliferous surface of_ the stems,

at the bottom of a cup-shaped specimen ; a little en-

larged. Humbleton Hill.

4. — — Highly-magnified figure, showing casts of cellules {a)

looking at their base, with the basal plate removed, d,

impression of the celluliferous surface of a stem ; c, im-

pressions of cellule-apertures ; d, impressions of the (?)

gemmuliferous vesicles on the dividing ridges.

(The letter d points to the cellule-apertures instead of the row of pits

adjoining them.)

5. — — Highly-magnified view of the celluliferous surface of the

stems {a), with the (?) gemmuliferous vesicles (d) on a

dividing ridge ; and branches or connecting processes (6),

with the cellule-apertures (c). Tunstall Hill.

6. — — Diagram showing the cellules (a) planted on the basal

plate (3).

7. — — Gutta-percha cast of a natural impression, showing root-

like processes striking off from the non-celluliferous

surface of the stems.

8. — — Same as last, highly-magnified, a, root-like processes.
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PLA.TE V.

Fig.

1

.

Phyllopora Ehrenbergi, Geinitz. Non-celluliferous surface of a specimen, repre-

sented of the natural size. Silksworth.

2. — — A little enlarged. The upper part at the right side ex-

hibits the outer or celluliferous surface ; the lower

portion is an impression of the inner or non-celluliferous

surface. Silksworth.

3 — — Highly-magnified view of celluliferous surface, showing

meshes {a) ; cellule-apertures {b) ; and cellule-inter-

stices {c). At the left lower comer the surface of the

coral or cellule-interstitial layer is removed, thereby

showing the polygonal form of the cellules near their

base. Tunstall Hill.

4. — — Highly-magnified view of the non-celluliferous surface

marked (on the upper part of the figure) with fine,

waved, longitudinal striae.' At the right lower corner

the striated surface is removed, disclosing the layer of

vertical capillary tubes {a). Tunstall Hill.

5. — — Highly-magnified figure, showing the polygonal form of

the cellules at their base, the layer of vertical capillary

tubes being removed. Silksworth.

6. — — Diagram showing the form and position of the cellules {a):

b, the basal plate ; c, the cellule-interstices.

6*. This figure is cancelled.

7. Tharaniscus dubius, ASb/^/o^/^em. Twice the natural size. Non-celluliferous surface.

Humbleton Hill.

8. — — Portion of the last, highly magnified, showing the foramina

and waved longitudinal striae.

9. — — Highly-magnified view of the celluliferous surface of a

specimen, showing the cellule-apertures. Tunstall Hill.

10. — — Specimen, a little enlarged, of a variety with the stems and

branches conjoined. Tunstall Hill.

11. — — Highly-magnified view of the natural impression of a branch,

showing impressions of the cellule-apertures {a) ; the

gemmuliferous vesicles {b) ; annular impressions of the

mouths of the latter [c] ; impressions of accessory

vesicles {d) ; impressions of the mucro or denticle-like

process [e] beneath the cellule-apertures ; and strong,

•waved, longitudinal lines on the cellule-interstices.

Humbleton- Hill.



PLATE V.

Fig.

12. Thamniscus dubius, ScMotheim. Portion of a branch, highly magnified, showing

the mucro or denticle-like process (<?) on the proximal

lip of the cellule-apertures. Tunstall Hill.

13. Acanthocladia anceps, ScMotheim. Figure a little enlarged. Humbleton Hill.

14. — — Twice the natural size. Humbleton Hill.

15. — — Magnified view, showing the cellule apertures. The surface

of the specimens is rather abraded. Humbleton

Hill.

16. — — Non-celluliferous surface. The dotted portions are im-

pressions of the celluliferous surface, the coral being

removed. Humbleton Hill.

17. — — Highly-magnified view of a natural impression of the cel-

luliferous surface of a stem, exhibiting impressions of

the cellule-apertures {a), (?) gemmuliferous vesicles (b),

and foramina. Humbleton Hill.

18. — — Transverse section (highly magnified) of a branch, showing

casts of the cellules {a), and a vacancy left by the

removal of the basal plate {b). Humbleton Hill.
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TAB. VI.

Fig.

1. Dentalina Permiana (X 26).

2. Dentalina Kingii (X 30).

3. Dentalina Kingii (X 30). A longitudinal section, rather on one side of the

median line.

4. Dentahna (?) (X 32).

5. Textularia Triticum (X 24). Shell seen obhquely.

6. Textularia cuneiformis (X 34). Shell seen in profile, edge or back view of one

row of cells being shown.

7. Serpula (?) pusilla (X 10). Nearly perfect.

8. — —
,, Part of the outer coil.

9. — — „ Perfect.

10. Spirorbis helix, King. Gutta-percha cast of the upper or free side of an impression

on a Productus horridus ; thrice the natural size. Hum-
bleton Hill.

11. — — Natural cast of the attached side on the same shell as the

last.

12. Spirorbis Permianus, King. Upper or free side, thrice the natural size. Byers's

Quarry.

13. — — Attached side, thrice the natural size. Byers's Quarry.

14. Vermilia obscura, JS;?^. Thrice the natural size. Attached to one of the cup-plates

of Cyailiocrinus ramosus. Tunstall Hill.

15. Cyathocrinus ramosus, Schlotkeim. Side view of the cup, twice the natural size.

Tunstall HUl.

16. — — Basal view of ditto, showing pelvic and costal plates.

17. — — Articulating surface of scapular plates, enlarged.

18. — — Diagram showing the plates separated : a, canal; 3, pelvic

plates ; c, costal plates ; d, modified costal plate ; e, sca-

pular plates ;/, supplementary scapular plate; g, super-

added scapular plate.

19. — — Beaded internodes of the column, twice the natural size.

Tunstall Hill.

20. — — Plane internodes enlarged, showing attachment-scar of a

branch. Humbleton Hill.

21. — — Articulating surface of an intemode (twice the natural size),

showing the pentagonal canal, &c.



TAB. VI.

Fig.

22. Palaechinus Verneuiliana, King. Specimen, thrice the natural size, showing two

rows of interambulacral plates. Humbleton Hill.

23. — — Thrice the natural size. Tunstall Hill.

24 (?) Muricated spine of probably PaldBchinus Verneuiliana.

Humbleton Hill. Mr. G. Tate's specimen.

25. Lingula Credneri, Geinitz. Specimen (twice the natural size) of the large valve.

(This specimen shows the true form of the valve.)

Marl-slate, Thickley.

26. — — Same valve as last, twice the natural size. Marl-slate,

Thrishngton Gap.

27. — — Small valve, twice the natural size. Marl-slate, Thrislington

Gap.

28. Discina speluncaria, ScMotkeim. Upper valve, a little enlarged, attached to a Pro-

ductus horridus. Garmundsway.

29. — — Under or attached valve, twice the natural size. Thris-

lington Gap.

30. Epithyris elongata, Schlotheim.
Large valve, natural size, showing variations of

the species. Specimens at figs. 30, 31, 32

oo ) are casts from Humbleton Hill. Figs. 33, 34, 35

represent testiferous specimens from Tunstall

Hill.

31.

32.

34. — —
35. — —
36. — — Small valve of specimen at fig. 33.

37. — — Small valve of a cast from Humbleton Hill.

38. — — Lateral view of specimen at fig. 33, &c.

39. —

•

— Lateral view of specimen at fig. 31.

40. — — Lateral view of a testiferous specimen. Humbleton Hill.

41. — — Umbonal view of a cast. Humbleton Hill.

42. — — Frontal view of a specimen from Tunstall Hill.

43. — — Frontal view of specimen at fig. 33, &c.

44. — — Punctations of the shell, highly magnified, of specimen

at fig. 42.

45. — — View of the apophysary system, twice the natural size :

«, loop ; h, crural base ; c, sockets ; c?, boss or cardinal

muscular fulcrum ; e, crura of the loop. Humbleton

Hill.

(The letter h should have heen connected with the pointed part

proceeding from the centre of the hinge.)

46. Cythere Geinitziana (X 15).
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PLATE VII.

Fig.

1. Epithyris sufRata, Sckloi/ieim. Dorsal aspect; cast, natural size. Humbleton Hill.

2. — — Cast. Dorsal aspect, natural size : a, impressions of the

dental plates. Humbleton Hill.

3. — — Ventral aspect of specimen at fig. 2.

4. — — Lateral aspect of specimen at fig. 1

.

5. — — Frontal aspect of specimen at fig. 2.

6. — — Dorsal aspect of a testiferous specimen, natural size.

Tunstall Hill.

7. — — Ventral aspect of a testiferous specimen, natural size

:

a, foramen. Tunstall Hill.

8. — — Lateral aspect of specimen at fig. 6.

9. --- — Frontal aspect of specimen at figs. 6, 8.

10. Cameraphoria Schlotheimi, VonBuch. Dorsal aspect of a specimen entirely without

ribs. Tunstall Hill.

11. — — Dorsal aspect. Variety with one rib in the sinus; cast:

a, cast of the arch. Humbleton Hill.

12. — — Dorsal aspect of a testiferous specimen. Var. with two

ribs in sinus. Tunstall Hill.

13. — — Ventral aspect of last specimen : a, open fissure.

14. — — Dorsal aspect of a two sinus-ribbed specimen without

lateral ribs. Tunstall Hill.

15. — — Dorsal aspect of a young specimen of last variety. Tunstall

Hill.

16. — — Dorsal aspect. Var. with three ribs in sinus. Tunstall Hill.

17. — — Dorsal aspect. Var. with four ribs in sinus. Tunstall Hill.

18. — — Dorsal aspect of a young specimen of last variety. Tunstall

Hill.

19. — — Dorsal aspect. Var. with five ribs in sinus. Tunstall Hill.

20. —
^

— Ventral aspect (natural size) of a specimen, with lateral

marginal expansions {a), Tunstall Hill.

21. — — Lateral aspect (natural size) of another specimen, with

frontal marginal expansions [a). Tunstall Hill.

(All the figures are of the natural size. The Tunstall Hill specimens

are testiferous.)



PLATE VII.

Fig.

22. Cameraphoria globulina, Phillips. Dorsal aspect, natural size : testiferous. Tun-

stall Hill.

23. — — Ventral aspect of last specimen.

(The fissure is triangular, and not rounded as represented.)

24. — — Umbonal aspect of last specimen.

25. — — Frontal aspect of last specimen.

26. Cameraphoria multiplicata, King. Dorsal aspect of a cast, natural size.

Humbleton Hill.

27. — — Umbonal aspect, showing cast of arch {a), and impression

of the plate [b), supporting the spatula-shaped process.

Humbleton Hill.

28. — — Dorsal aspect, natural size, of a cast. Humbleton Hill.

29. — — Ventral aspect, natural size, of a cast, showing impression

of the plate (3), supporting the spatula-shaped process.

Humbleton Hill.

30. — — Dorsal aspect of last specimen, showing cast of the

arch [a).

31. — — Dorsal aspect, natural size, of a young specimen: cast.

Humbleton Hill.

32. — — Dorsal aspect of another young specimen : cast. Hum-
bleton Hill.
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PLATE VIII.

Fig.

1

.

Camaraphoria multiplicata, King. Lateral aspect, of a short variety ; cast,

natural size. Humbleton Hill.

2. — — Lateral aspect of the specimen represented by fi^s. 29, 30,

in Plate VII.

3. — — Internal view (partly restored), showing plates of the

arch («) ; supporting plate of do. (p) ; crural base or

platform (c) ; boss or cardinal muscular fulcrum {d)
;

spatula-shaped process {e) ; supporting plate of do. (/);

spurs or crura {g) ; socket-plates {li). Highly magnified.

(The socket-plates have inadvertently been marked 6.)

4. — — Diagram of a longitudinal section of the shell exhibiting

the different internal structures, as lettered in the last

figure.

5. — — Enlarged view of the platform, spatula-shaped process,

&c., looking down on them. The letters in the last

figures refer to the same structures. Letter g simply

represents the origin of the spurs. The upper edge

of the plate supporting the spatula-shaped process is

indicated by letter/.

6. — — Enlarged view of the large valve, showing cast of the arch

{a), and impressions of the veins [i). Humbleton

Hill.

7. — — Enlarged view of the small valve, showing cast of the plate

supporting the spatula-shaped process (/), and impres-

sions of the arteries [j) within the veins. Humbleton

Hill.

8. Camaraphoria Schlotheimi, Von Buck. Figure (natural size) of a cast showing

lateral marginal expansions, and impressions of the

vascular system. Humbleton Hill.

9. Trigonotreta- cristata, SMotheim. Cast of the large valve, natural size : o, im-

pression of the ventral median plate ; h, impressions

of the dental plates. Humbleton Hill.

10. — — Cast of the small valve, natural size : «, impressions of the

socket plates ; c, impression of dorsal median plate.

Humbleton Hill.



PLATE VIII.

Fig.

11. Trigonotreta cristata, xSfc^/o^i^em. Cast showing area and fissure, natural size.

Humbleton Hill.

12. — — Young specimen. Humbleton Hill.

13. — — Enlarged view ofthe test,showing openings of the punctures.

14. — — Longitudinal section of the test, highly magnified, showing

casts of the punctures.

1 5. Trigonotreta multiplicata, /. de C. Sowerhy. Testiferous specimen, a little enlarged,

of large valve. Tunstall Hill.

16. — — Small valve of last specimen.

17. — — View of the area and fissure of the last.

18. — — Interior of the large valve, showing the ventral median

plate {a). Tunstall Hill.

19. Trigonotreta Jonesiana, King. Large valve of a young specimen, twice the natural

size. Ryhope Field-House Farm.





PLATE IX.

Fig.

1

.

Trigonotreta undulata, /. de C. Sowerhy. Testiferous specimen, natural size, show
ing area (a), and fissure or deltidium (<5). Midderidge.

(This beautiful specimen, which is the original of the figure in the
' Mineral Conchology' (PL 562, fig. 1), has been kindly lent me by
its owner, Mr. J. de C. Sowerby, for illustration. I have carefully

removed some of the investing matrix, thereby showing certain parts

more distinctly than in the figure just cited.)

2. -^ — Large valve of the same specimen.

3. — — Lateral aspect of the same.

4. Trigonotreta alata, Schlotheim. Cast, natural size, showing area, fissure, and small

valve. Humbleton Hill.

5. — — Cast (natural size) of the large valve. Humbleton Hill.

6. — — Cast (natural size) of the small valve, showing impres'sions

of the anterior division of the valvular muscles {a)
;

posterior division of the same {b) ; and vascular

system {c). Humbleton Hill.

7. — — Gutta-percha cast of the last specimen, showing area (a) ;

excavated (? cardinal) muscular impressions {b) ; and
origin of the crura of the spirals (c).

8. — — Cast, natural size, showing one of the spiral coils. Hum-
bleton Hill.

9. — — Testiferous specimen, natural size, showing laminae of

growth. Midderidge.

10. — — Cast of a young specimen, rather enlarged, showing ribs

parallel to the hinge-line. Humbleton Hill.

11. — — Cast, natural size. Humbleton Hill.

12. — — Gutta-percha cast of the medial region of the area, showing
the fissure closed inwardly by an arch-shaped plate.

(The lower cone-like portion bounded by the dark line, should not have

been represented as it is foreign matter).

13. Trigonotreta undulata, /. de C. Sow. Specimen, natural size, with the shell partially

removed. Humbleton Hill.

14. — — Cast, natural size. Humbleton Hill.

15. — — Testiferous specimen, natural size. Tunstall HUl.

16. — — Young specimen, rather enlarged. Tunstall Hill.

17. — — Portion of the shell, highly magnified, showing the laminae

to consist of capillary fibres. Tynemouth Cliff.

18. Trigonotreta Permiana, Xe;2y. Cast, natural size. Humbleton Hill.

19. — — Cast (natural size) of large valve. Humbleton Hill.

20. — — Cast, natural size. Humbleton Hill.

21. — — Cast (natural size) of large valve. Humbleton Hill.

22. — — Small valve of the last specimen.

23. — — Cast, twice the natural size. Humbleton Hill.

24. — — Large valve of last specimen.
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PLATE X.

Fig-

1. Cleiothyris pectinifera, /. de C. Sowerhy. Umbonal view (natural size) of a tes-

tiferous specimen. Tynemouth Cliff.

2.
, — — Large valve of last specimen, showing the pectinated

expansions.

3. — — Small valve of the same, showing the emarginate

foramen {a).

4. — — Lateral view of the same, showing the pectinated ex-

pansions.

5. — — Cast of large valve, natural size. Humbleton Hill.

6. — — Umbonal view of the last specimen.

7. — — Magnified view of the pectinated expansions.

8. — — Enlarged view of the inside of the posterior half, showing

the hinge-structures of both valves : a, dental plates ;

3, foramen in the crural base or platform ; e, teeth ;

/, dental sockets. Humbleton Hill.

9. — — Enlarged view of the hinge-structures of the small valve :

a, crural base or platform ; b, foramen in do. ; c, button

or cardinal muscular fulcrum ; d, origins of the crura

of the spirals.

10. — — Enlarged view of one of the spirals, showing it to be fringed

on the outer edge. Humbleton Hill.

1 1

.

Martinia Clannyana, King. Cast, twice the natural size ; large valve. Ryhope

Field-House Farm.

12. — — Small valve of the last specimen.

13. — — Umbonal view of the same, exhibiting area and fissure.

14. Martinia Winchiana, ir2%y. Cast (enlarged) of large valve. Whitley.

15. — - — Cast (enlarged) of small valve. Whitley.

16. — — Umbonal view, showing area and fissure. Whitley.

17. — — Restoration of the large valve.

(I was formerly of opinion that in this species the valves were covered

with radiating hair-like spines ; bat of late I have been led to

think that the characters inducing this opinion, are merely due

to the fibrous structure of the shell. It is therefore extremely

doubtful that the shell possessed any spines as represented in

the restoration.)



PLATE X.

Fig.

18. Streptorhynchus pelargonatus, ScUotheim. Testiferous specimen (large valve),

twice the natural size. Dalton-le-Dale.

19. — — Another specimen, differing in form. Dalton-le-Dale.

20. — — Another variety. Dalton-le-Dale.

21. — — Lateral view (twice the natural size) of a cast. Dalton-le-

Dale.

22. — — Cardinal view of the last, showing the area and deltidium.

23. — —
24. — —
25. — —
26. — —

] Cardinal view (twice the natural size) of other specimens :

27. — —
J «3 the deltidium or closed fissure. Dalton-le-Dale.

28. — — Enlarged view of the posterior half of the shell, showing

the dental plates {a) and socket-plates {b). Tunstall

Hill.

29. Productus horridus, /. de C. Sowerhy. Front view (natural size) of the large valve

of a testiferous specimen. Garmundsway.

30. — — Umbonal view of the last specimen.

31. — — Lateral view of the same.

Testiferous specimens, twice the natural size, looking on

the small valve and area {a). Dalton-le-Dale.
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PLATE XL

1

.

Productus horridus, /. de C. Sow. Testiferous specimen, natural size. Whitley.

2. — — Testiferous specimen, natural size. Derbyshire. Mr. J. de C.

Sowerby's specimen—the original of fig. 1 in plate

cccxix of the ' Mineral Conchology.'

3. — — Large valve of another testiferous specimen from Derby-

shire. Mr. J. de C. Sowerby.

4. — — View of a specimen partially deprived of the shell, natural

size. Humbleton Hill.

5. — — Right half of a testiferous specimen, natural size, showing

the cardinal spines of both valves. Humbleton Hill.

6.

—

— - Impression of the left half of the small valve, natural size,

showing the pits of a single row of cardinal spines.

Humbleton Hill.

7. — — Impression of the external surface of the small valves,

showing abortive spmes. Humbleton Hill.

8. — — Large valve, a little enlarged, of a young (testiferous)

specimen. Tynemouth Cliff.

9. — — Small valve of the last specimen, showing bases of the

spines.

10. — — Gutta-percha cast of the small valve (inner surface), showing

the boss or cardinal muscular fulcrum {a); median

plate {b)
; posterior division of the vahoilar muscular im-

pressions (c) ; anterior division of ditto {dy
; (?) impres-

sions of the inferior pedicle muscles (e) ; reniform im-

pressions (/). The original is from Humbleton Hill.

11. — — Gutta-percha cast of the cardinal boss of a specimen from

Humbleton Hill. Twice the natural size.

12. — — Cardinal boss of a specimen from Garmundsway.

(The upper part of the figure is foreign matter.)

13. — — Magnified representation of the structure of the shell : a, ex-

ternal surface of the shell, exhibiting lines of growth :

b represents the external layer removed, thereby ex-

posing the under fibrous layer. Mr. J. de C. Sowerby's

specimen, from Derbyshire.

14. Productus umbonillatus, Kinff. Convex valve, natural size, with a portion of the

shell, showing bases of spines. Tunstall Hill.



PLATE XI.

Fig.

15. Productus umbonillatus, King. Cast (natural size) of the convex valve, showing

impressions of the superior pedicle muscles {a), and of

the valvular and cardinal ditto {b) conjoined. Tunstall

Hill.

(The letter a points too much to the left.)

16. — — Small valve of the last specimen.

17. — — Gutta-percha cast of the flat valve of the same, showing

the boss or cardinal muscular fulcrum («); median

plate (<5); reniform impressions (/) ; impression of a

vein connecting the latter structures with the medio-

cardinal region {(/).

(The dotted line connecting the letter a with the boss has been

inadvertently omitted.)

18. — — Medio-longitudinal section : «, large valve ; (5, small valve.

The inferior side of the prolongation (umbone) on the

right side of the figure represents the flattened (or

area-like) space on that side of the umbone adjoining

the hinge.

1 9. Strophalosia Goldfussi, Miinster. Ideal medio-longitudinal section : a, area of

large valve ; h, ditto of small valve.

20. Strophalosia excavata, Geinitz. Ideal medio-longitudinal section.

21. Strophalosia Morrisiana, Kinff. Ideal medio-longitudinal section.
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PLATE XII.

Fig.

1. Strophalosia Goldfussi, Miinster. Cast, large valve, natural size. Ryhope Field-

House Farm.

2. — — Cast, small valve, natural size. Ryhope Field- House

Farm.

3. — — Cast, large valve, natural size : a, Cardinal and valvular

muscular sears confluent. Humbleton Hill.

4. — — Cast, large valve, natural size. Ryhope Field-House Farm.

5. — — Representation (copied from a gutta-percha cast of fig. 9)

of inner surface of small valve, showing boss or cardinal

muscular fulcrum {a) ; dental sockets {h) ; median

plate (c) : impression of vein connecting the reniform

lobes with the medio-cardinal region {d) ; reniform

lobes {e)
;
posterior division of the valvular muscles (/)

;

anterior division of the same (y).

6.
,

— —' Cast (natural size) of small valve, and area of large valve

Ryhope Field-House Farm.

7. — — Testiferous specimen. Same view (natural size) as last

:

a, area ; b, deltidium. Ryhope Field-House Farm.

8. — — Cast, same view (natural size) as last. Humbleton Hill.

9. — — Cast, natural size, showing depressions of the teeth of the

large valve {a). Humbleton Hill.

10 — — Cast of a young specimen. Humbleton Hill.

11. — — Cast (nearly twice the natural size) of a young specimen.

Ryhope Field-House Farm.

12. — — Gutta-percha cast, of the area {a), and deltidium {b) of the

large valve. Original from Ryhope Field-House Farm.

13. Strophalosia excavata, Geinitz. Gutta-percha cast of the large valve, natural

size, showing the spines. Original from Dalton-le-Dale.

14. — — Cast, small valve. Humbleton Hill.

15. — — Gutta-percha cast of small valve (crowded with spines),

and areas. Dalton-le-Dale.

16. — — Cast, small valve. Humbleton Hill.

17. — — Gutta-percha cast of area of both valves : a, large valve;

c, small valve. Original from Dalton-le-Dale,

18. Strophalosia Morrisiana, X27?y. Small valve (natural size) of a testiferous specimen.

Tunstall Hill.

(The spines are preserved on the large valve only).



PLATE XIT.

Fig.

19. Strophalosia Morrisiana, King. Enlarged view of the posterior part of the last

specimen, showing the area of the large valve (a), with

its deltidium (3), and the area of the small valve (c).

(Letter a should have pointed to the upper area).

20. — — Cast, natural size, large valve. Humbleton Hill.

21. — — Ideal medio-longitudinal section of the last specimenj

showing it to be tri-valved : a, large valve ; b, small

valve ; c, inner valve.

22. — — Same specimen as fig. 20, exhibiting impression of the

inner surface of the small valve (3).

23. — — Same specimen, with the part (5) of the last figure removed,

thereby disclosing the impression of the inner valve (c).

24. — — Another tri-valved specimen. Cast, natural size : a,

inner surface of large valve ; c, inner valve ; d, im-

pression of the outer surface of the small valve.

Humbleton Hill.

25. — — Cast, large valve, natural size. Humbleton Hill.

26. — — Gutta-percha cast of the outer surface of the small valve,

showing the spines. Original from Whitley.

27. — — Large valve of a young specimen, magnified four times.

Tynemouth Cliff.

28. — — Small valve of last specimen, showing bases of spines.

29. — — Large valve, natural size, with portions of the test remaining

where the spines are preserved. Humbleton Hill.

30. — — Cast, natural size, ventral valve. Humbleton Hill.

31. — — Gutta-percha cast (natural size) of small valve with the

hinge-plate of the large valve attached to it : a, teeth

of the large valve inserted in the sockets (which are

not so clearly exhibited as could be desired) on each

side of the median plate of the small valve. Original

from Humbleton Hill.

32. — — Cast, natural size, small valve. Humbleton Hill.

33. Strophalosia parva, King. Cast (rather larger than the original) adhering by

its spines to the inner surface of the large valve of

a Productus horridus. Humbleton Hill.

(The outline of the Productus is not represented on account of the

want of space. The letter a points to the umbone of the

Strophalosia).





PLATE XIII.

Fig.

1. Pecten pusillus, Munster. Cast of upper valve, natural size. Humbleton Hill.

2. — — Cast of under valve, natural size. Humbleton Hill.

(The radiating longitudinal lines on the fossil figured, are due to a con-

dition of fossilization.)

3. — — Lateral view of a cast, natural size. Humbleton Hill

4. Lima Permiana, King. Left valve (testiferous), natural size. Humbleton Hill.

5. Monotis speluncaria, ScJdotheim. Cast of UDper valve, natural size. Humbleton
Hill.

6. — — Cast of upper valve, natural size. Humbleton HiU.

7. — — Cast of the last specimen, showing byssal notch {a).

8. — — Cast of upper valve, natural size. Humbleton Hill.

9. — — Cast of upper valve, natural size. Humbleton Hill.

10. — — Under valve of last.

11. — — Upper valve of a smooth (testiferous) variety, natural size.

Tunstall Hill.

12. — — Upper valve of a dextrally-oblique variety. Cast, natural

size. Humbleton Hill.

13. — — Upper valve (testiferous) of a sinistrally-oblique variety,

natural size. Tunstall Hill.

14. — •— Outer surface of a flat valve (testiferous), showing radiating

longitudinal lines ; enlarged. Tunstall Hill.

15. — — Upper valve of a young testiferous specimen. Twice the

natural size. Tunstall Hill.

16. — — Under valve of the same shell.

17. — — Cast of upper valve, natural size. Humbleton Hill.

18. — — Lateral view of specimen at figs. 9, 10.

19. — — Umbonal view of the same.

20. — — Cast of under valve (natural size) showing impressions of

the adductor muscle {a), pallial line {b), and pedal

muscles (c). Humbleton Hill.

21. — — Testiferous specimen. Upper valve, natural size. Silks-

worth.

22. Monotis radialis, Phillips. Cast of upper valve, natural size. Humbleton Hill.

23. — — Cast (natural size) of the upper valve of a smooth variety.

Humbleton Hill.

(The margia of the original is not entire.)

24. Monotis Garforthensis, Kinc/. Testiferous specimen. Upper valve, natural size.

Garforth.

(The specimen is in the Museum of the Yorkshire Philosophical

Society.)

25. Monotis ? Testiferous specimen exhibiting the inner surface of

the under valve, natural size. Garforth. Mr. E.

Charlesworth's specimen.
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PLATE XIV.

Fig.

1. Mytilus squamosus, /. de C. Sow. Right valve (natural size) of a testiferous

specimen. Tunstall Hill.

2. — — Dorsal aspect of a testiferous specimen, natural size.

Tunstall Hill.

3. — — Left valve of a testiferous specimen, natural size. Tunstall

HiU.

4. — — Left valve of a testiferous specimen, natural size.

Silksworth.

5. — — Dorsal view of a cast, natural size. Humbleton Hill.

6. — — Cast ; left valve showing impressions of pallial line, and pos-

terior adductor muscles. Mr. E. W. Binney's specimen.

7. — — Dorsal view of the last specimen, showing impressions of

the posterior adductor muscles [a)
; posterior visceral

ditto ib) ; and anterior adductor ditto {c).

8. Mytilus septifer. King. Right valve of a testiferous (smoothed) specimen, natural

size. Souterpoint.

9. — — Left valve (natural size) of a testiferous (smoothed) speci-

men. Souterpoint.

10. — — Left valve; young specimen. Cast, rather enlarged.

Roaker Rocks.

11. — — Cast ; left valve (natural size) showing impressions of the

anterior adductor muscle {a)
; posterior ditto {b) ; and

pallial line. Byers's Quarry.

12. — — Ventral view of a cast. Byers's duarry.

13. — — Cast of the hinge (twice the natural size), showing im-

pressions of the cartilage grooves. Tunstall Hill.

14. Edmondia Murchisoniana, X^V^y. Right valve (testiferous), natural size. Tunstall

Hill.

15. — — Left valve (natural size) of a testiferous specimen. Tun-
stall Hill.

16. — ^ — Cast; natural size; right valve. Humbleton Hill.

17. — — Dorsal view of the last specimen with the umbones removed,

to show the pair of subjacent cartilage fulcra {a).

18. Cardiomorpha modioliformis, Kinc/. Left view of a testiferous specimen, natural

size. Tunstall Hill.

19. — — Dorsal view of the same shell.

20. — — Right valve (natural size) of a smooth variety. Tunstall

Hill.

21. — — Left valve (natural size) of an angulated variety. Tunstall

Hill.



PLATE XIV.

Fig.

22. Cardiomorpha modioliformis, King. Cast (natural size) of the left valve, showing
impression of the ridge behind the anterior adductor

muscular impression. Tunstall Hill.

23. — — Right aspect of a young testiferous specimen. Tunstall

Hill.

24. Bakevellia ceratophaga, Schlotheim. Left valve (natural size) of a testiferous

specimen. Tunstall Hill.

25. — — Right valve (natural size) of a testiferous specimen. Tun-
stall Hill.

26. — — Cardinal view, rather enlarged, of a testiferous specimen,

showing cartilage-grooves. Tunstall Hill.

27. — — Right valve (natural size) of a young (testiferous) specimen.

Tunstall Hill.

28. Bakevellia antiqua, Miinster. Left valve (natural size) of a smoothed testiferous

specimen. Tunstall Hill.

29. — — Right aspect of the same shell.

30. — — Cardinal view of the same, showing the cartilage pits.

31. — — Left valve (natural size) of a testiferous specimen marked
with striae of growth. Tunstall Hill.

32. — — Left valve (natural size) of a young (testiferous) specimen.

Tunstall Hill.

33. — — Cast (natural size) of left valve, showing impressions of

the anterior adductor muscles {a)
; posterior do. {b)

;

and pallial line (c). Humbleton Hill.

34. — — Enlarged representation of the hinge-plate in gutta percha,

showing the anterior teeth {a), and posterior do. {b).

Original from Tunstall Hill.

35. Bakevelha tumida, King. Cast (natural size) of the left valve. Humbleton Hill.

36. — — Cast (natural size) of the right valve, showing impressions

of the anterior, and posterior adductor muscles, and
pallial line. Humbleton Hill. Professor Phillips's

specimen.

37. — — Gutta-percha cast (rather enlarged) of the cardinal region,

showing the cartilage pits on the area. The original

is from Ryhope Field- House Farm.
38. Bakevelha Sedgwickiana, King. Left valve (natural size) of a testiferous specimen.

Tunstall Hill.

39. — — Right valve (natural size) of a testiferous specimen.

Tunstall Hill.

40. — — Left valve (natural size) of a testiferous specimen. Tunstall

Hill.

41. Bakevellia bicarinata, JTm^. Right valve (natural size) of a testiferous specimen.

Tunstall Hill.

42. — — Left valve (natural size) of a testiferous specimen. Tunstall

Hill.
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PLATE XV.

Fig.

1. Bysso-arca tumida, /. Soioerhy. Right aspect of a testiferous specimen, natural

size. Tunstall Hill. Belonging to Professor Phillips.

2. — — Umbonalaspect (rather enlarged) of a left valve (testiferous),

showing cartilage-grooves on the area. Tunstall Hill.

3. — — Umbonal aspect, natural size. Tunstall Hill.

4. — — Umbonal aspect, natural size. Tunstall Hill.

(The circular hole in one of the beaks is supposed to have been made

by a carnivorous mollusc.)

5. — — Ventral aspect (natural size) of a testiferous specimen,

showing byssal opening. Tunstall Hill.

6. — — Right valve, twice the natural size. Tunstall Hill.

7. Bysso-arca striata, ScJdotheim. Right valve (a little enlarged) of a testiferous

specimen. Tunstall Hill.

8 — — Cast of the right valve (natural size), showing impressions

of the anterior and posterior teeth. Humbleton Hill.

Belonging to Mr. J. de C. Sowerby.

9. — — Cast, natural size. Humbleton Hill.

10. Bysso-arca Kingiana, de Verneuil. Left valve of a testiferous specimen, natural

size. Tunstall Hill.

11. — — Right valve (twice the natural size) of a testiferous specimen.

Tunstall Hill.

12. — — Umbonal view of the same valve.

13. Pleurophorus costatus. Brown. Right valve; testiferous, natural size. Tunstall

Hill.

14. — — Left valve ; testiferous, natural size. Tunstall Hill.

15. — • — Cast of a right valve (natural size), showing impressions of

the anterior and posterior adductor muscles, and

pallial ditto. Humbleton Hill.

16. 17. — — Interior of both valves (twice the natural size), showing

anterior adductor muscular impression {a) ; ridge on the

posterior side of the last [b) ; and cartilage fulcrum (c).

Byers's Quarry.

18, 19. — — Interior of both valves (twice the natural size) of a young

individual ; testiferous. Byers's Quarry.

20. — — Right valve (natural size) of a smooth variety; testiferous.

Byers's Quarry.



PLATE XV.

Fig.

21. heda. Yinti, Kin^. Right valve, natural size ; testiferous. Byers's Quarry,

22. — — Cast of a right valve (twice the natural size), showing

muscular impressions. Byers's Q.uarry.

23. Schizodus obscurus, /. Sowerhy. Left aspect; cast (natural size) showing im-

pressions of the anterior and posterior adductor

muscles {a, b) ; pallial muscles {c) ; and visceral muscles

(d, e). Garforth duarry.

24. — — Right aspect (natural size) of a cast. Garforth Quarry.

25. Schizodus truncatus. King. Right aspect (natural size) of a testiferous specimen.

Tunstall Hill.

26. — — Umbonal aspect of the same.

27. — — Right valve (natural size) of a testiferous specimen. Tun-

stall Hill.

28. — — Right valve (a little enlarged) of a testiferous specimen,

showing marks of colour. Tunstall Hill.

29. — — Representation of the dental system :

A, Left valve.

B, Right valve.

a, Tooth fitting into pit, a*

h, Pit for tooth, b*

c, Cleft tooth fitting into the triangular space, c*

d, Pit for tooth, d*-

e, Tooth for pit, e*

f, Cartilage fulcra.

(The numeral belonging to this figure has been inadvertently omitted.

The' letter B for the left valve, has been by mistake placed opposite

to the specimen at figure 31).

30. Schizodus rotundatus, Brown. Cast, twice the natural size. Red Marls of Newton,

near Manchester. Mr. E. W. Binney's specimen.

(The figure makes the specimen appear more perfect than it

really is.)

31. Schizodus Schlotheimi, Geinitz. Cast (natural size) of right valve. Marsden.

32 f — — Left aspect (natural size) of a cast, with portions of the

shell remaining on the lower half. Mr. E. W. Binney's

specimen.
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PLATE XVI.

Fig.

1. Astarte Vallisneriana, Xi??^. Gutta-percha cast of the right valve, natural size.

The original is from Whitley.

2. Astarte Tunstallensis, King. Right valve (twice the natural size) of a testiferous

specimen. Tunstall Hill.

3. AUerisma elegans, King. Right aspect of a cast (natural size) showing impres-

sions of the anterior and posterior adductor muscles

{a and h) ; and sinus (c) in the pallial line. Humbleton

Hill.

4. — — Umbonal aspect (natural size) of a cast. Humbleton Hill.

Belonging to Mr. J. de C. Sowerby.

5. — — Magnified view of an impression of the pimples on one of

the valves. Whitley.

6. Psa\nmobia (?) sub-papyracea, King. Cast of right valve, nearly twice the natural

size. Humbleton Hill.

7. Solemya biarmica, de Verneuil. Left valve (a little enlarged) of a testiferous speci-

men. Humbleton Hill.

8. Solemya Phillipsiana, King. Cast (a little enlarged) of left valve. Humbleton Hill.

9. Chiton Loftusianus, King. Cephalic valve, a little enlarged ; testiferous. Tun-

stall Hill.

10. — — Caudal valve, a little enlarged ; testiferous. Tunstall Hill.

11, 12, 13. — Intermediate valves, a little enlarged ; testiferous. Tun-

stall Hill.

14. — — Left aspect (twice the natural size) of an intermediate (tes-

tiferous) valve, showing area [a), and granulated sculp-

turing. Tunstall Hill.

15. Rissoa Leighi, Brown. Cast, four times the natural size. Red Marls, Collyhurst,

Manchester. Mr. Binney's specimen.

16. Turbo Permianus, King. Gutta-percha cast, nearly twice the natural size. Original

from Silksworth.

(There are slight indications of spiral ribs (which, I believe, are

purely accidental) on the fossil ; but they are too strongly re-

presented in the figure.)

17. Rissoa Gibsoni, 5ro^(7;^. Cast, four times the natural size. Red Marls, Collyhurst,

near Manchester. Mr. Bowerbank's specimen.

(The longitudinal ribs copied by the engraver are, I believe, purely

accidental.)



PLATE XVI.

Fig.

18. Rissoa obtusa. Brown. Cast, nearly thrice the natural size. Red Marls, Collyhurst,

near Manchester. Mr. E. W. Binney's specimen.

19, 20. Turbo Mancuniensis, Brown. Thrice the natural size ; testiferous. Tunstall Hill.

21, 22. Turbo helicinus, Srhlotheim. Thrice the natural size ; testiferous. Tunstall H.

23,24. Turbo Thomsonianus, JS^y. Thrice the natural size ; testiferous. Tunstall H.

25,26. Turbo Taylorianus, Xmy. Nearly twice the natural size; testiferous. Tunstall H.

27,28. Natica Leibnitziana, Z'my. Thrice the natural size ; testiferous. Tunstall H.

29. Natica minima, Brown. Thrice the natural size ; cast. Red Marls, Collyhurst,

near Manchester. Mr. E. W. Binney's specimen.

(This specimen served Captain Brown as the original of the

species.)

30. Loxonema fasciata. King. Twice the natural size ; testiferous. Tunstall Hill.

31. Loxonema Geinitziana, X2;?y. Twice the natural size ; testiferous. Humbleton Hill.

32. 33. Macrocheilus symmetricus. King. A little more than twice the natural size
;

testiferous. Tunstall Hill.





PLATE XVII.

Fig.

], 2. Pleurotomaria antrina, /Sc/^/o^/^em. Testiferous; natural size. Tun stall Hill.

3, 4. Pleurotomaria Tunstallensis, King. Testiferous ; natural size Tunstall Hill.

5. — — Magnified view of the apical whorls of a testiferous speci-

men, showing spiral striae anH sutural plications. Tun-

stall Hill.

6. — — Elongated variety, natural size ; testiferous. Tunstall Hill.

7. 8. Pleurotomaria Linkiana, King. Rather enlarged ; testiferous. Humbleton Hill.

9. Pleurotomaria nodulosa. King. A little enlarged ; testiferous : a, the slit. Tun-

stall Hill.

10, 11, 12. Euomphalus Permianus, Zif;?^. Thrice the natural size ; testiferous. Tun-

stall Hill.

13. Nautilus Frieislebeni, Geinitz. Cast (natural size) showing external face of the

outer whorl. Humbleton Hill.

14. — — Lateral view of the last specimen : a, the siphonal sheath.

15. — — Inner tace of the outer whorl of the same : a, the siphonal

sheath.

16. — — Longitudinal section (enlarged) of a testiferous specimen,

showing the siphonal sheath {a) passing through the

septa. Humbleton Hill.

17. Nautilus Bowerbankianus, King. Lateral aspect (natural size) of a testiferous

specimen. Tunstall Hill.

18. — — Posterior aspect of the last specimen.

19. — — Anterior aspect of the same.

20. — — Nucleal whorls (twice the natural size) showing a septum

perforated by the siphonal sheath («). Tunstall Hill.

21. Bairdia curta, J/'Cby. Cast; magnified nine times. Dorsal aspect ; valves united.

Humbleton Hill.

22. — — Lateral aspect of the same specimen ; right valve upwards.
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TAB. XVIII.

Fig.

1. Dithyrocaris Permiana (X 50).

a. Left valve.

b. Profile.

c. Anterior aspect of two valves closed—from a worn cast.

d. Cast of a carapace, the upper valve removed, the lower remaining,

but worn at one extremity.

2. Cythere Morrisiana ( X 25).

a. Perfect carapace, right valve upwards.

h. Dorsal aspect,

c. Anterior aspect.

3. Bairdia curta (X 30).

a. Perfect carapace, left valve upwards.

b. Dorsal aspect.

c. Anterior aspect.

4. Cythere Geinitziana (X 25).

a. Perfect carapace, right valve upwards.

b. Dorsal aspect.

c. Anterior aspect.

5. Cythere elongata (X 50). Perfect carapace.

6. Cythere Kutorgiana (X 50). Cast of carapace, the left valve removed,

the other remaining, its edge visible.

7. Bairdia gracilis (X 50). Worn cast of carapace.

8. Cythere biplicata (X oO). Cast of carapace, one valve removed, the

edge of the other visible.

9. Cythere inornata ( X 50). Perfect carapace, left valve upwards.

10. Cythere acuta (X 50). Perfect carapace, left valve upwards.

11. Cythere nuciformis (X 50).

a. Perfect carapace.

b. Dorsal aspect.

c. Anterior aspect.

12. Dithyrocaris giypta ( X 40). Left valve.

13. Serpula (?) pusilla (X 25).

a. Perfect.

b. Perfect.

c. Central coil.

d. Transversely fractured, showing the broken ends of the outer

coils, 1, 2, 3, 4, 5.



T.XVUI

:'\

\

-^

To.

f^^^^

'L^-A.

Z ri
tc.

3 a^^"'
,2,*.\j

3.C.

'^t>

I a

i.o.

/" ^-'^

'1

'/#/

\

^

'HI 'M

"^ tV

lib.

u.c.

«. a

13 &

MeiiM.
..''AvlJk>iri^'



T.XIX

a HS,'iirri>v ./•



PLATE XIX.

Fig.

1. Strigocephalus Burtini, Defranee. Diagram of a longitudinal section exhibiting the

internal structures : a, ventral median plate ; b, crural

base ; c, crura of the loop ; d, loop ; e, cardinal muscular

fulcrum ; /, situation of the foramen in the area. The

original specimen is from the Devonian system of the

Eifel.

2. Productus giganteus, il/«r^«;2. Cast of the large valve, natural size : a, impressions

of the superior pedicle muscles ; h, ditto of cardinal

muscles ; c, ditto of valvular muscles ; d, ditto of the

veins nourishing the superior pedicle muscles ; e, ditto

of labial appendages. Carboniferous limestone, Lowick,

Northumberland.

(The letter c, referring to the valvular muscular impressions —viz.,

the pair of small ones immediately behind those of the cardinal

muscles b—^has been inadvertently omitted).

3. Productus semireticulatus, Martin. Figure (natural size) of the inner surface of

the flat valve, and the inside of the umbone of the large

valve ; testiferous. The former showing the cardinal

muscular fulcrum {a) ; median plate {b) ; impressions

of the posterior divisions of the valvular muscles (c)

;

ditto of the anterior divisions id-) ; and reniforra

impressions (/). Carboniferous Shale, Redesdale,

Northuraberland

.

4. Productus giganteus, Martin. Diagram of a longitudinal section (left half of the

shell), exhibiting a restoration of the muscular

system : a, pedicle mass ; c, superior pedicle muscle ;

d, cardinal muscle ; e, valvular muscle ; /, cardinal

muscular fulcrum ; ff,
inferior pedicle muscle ; j, dorsal

median plate ; n, longitudinal section of the large

valve.

(The dotted line connecting the letter a -with the pedicle mass

—i. e., the part in the inside of the umbone—has been unin-

tentionally omitted).

5. — — Diagram of a transverse section (looking within the

umbonal region) exhibiting a restoration of the muscular

system.

(The letters in last figure"agi-ee in their references with those of the

present figure. To prevent confusion, the inferior pedicle

muscle (</) of last figure is not represented).



PLATE XIX.

Fig.

6. Strophalosia Gerardi, King. Small valve, &c.j (natural size) of a testiferous

specimen : «, area of large valve^ with its deltidium or

closed fissure (^) ; c, area of small valve.

(This specimen was collected by the late Dr. Gerard in crossing

the boundary of Ladakh and Bis-ahar in the Himalayas, at an

elevation of 17,000 feet above the level of the sea).

7. — — Large valve of the last specimen.

8. Trigonia margaritacea, Lamarck. Enlarged view of the dental system for the

purpose of comparing it with its homologue in Schi-

sodus truncatm.

A, Left valve.

B, Right valve.

a. Ridge fitting into the groove, a*

h. Groove for the ridge, h*

c, Cleft tooth fitting into the triangular opening, c*

d, Groove for the ridge, d*

e, Ridge fitting into the groove, e*

/, Cardinal muscular fulcra.
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PLATE XX.

Fig.

1 Edmondia sulcata, Phillips. Left aspect (natural size) of a cast. Carboniferous

Limestone, Redesdale, Northumberland.

2. — — The same specimen with the umbone removed (by the dark

line on the latter figure), showing the left cartilage

muscular fulcrum {a).

,3. — — The left cartilage muscular fulcrum enlarged.

4. — — Both cartilage muscular fulcra (enlarged), as seen on the

specimen at fig. 2, when looking on its dorsal

aspect.

5. Allerisma sulcata, Fleming. Left aspect (natural size) of a cast, showing impres-

sions of the anterior and posterior adductor muscles

{a, b) ; sinus in the pallial line (c) ; and pimples

radiating over the posterior half of the shell. Car-

boniferous Shale, Redesdale, Northumberland.

6. Leptsena analago, /. de C. Sowerhy. Foraminiferous valve, twice the natural size

:

testiferous. a, teeth ; 3, saucer-shaped muscular ful-

crum ; c, ventral median plate ; d, fissure ; e, foramen ;

/, (?) cardinal muscular impressions \ g, (?) valvular

muscular ditto ; h, superior pedicle muscular ditto

;

i, primary trunks of vascular system
; j, area. Car-

boniferous Shale, Redesdale, Northumberland.

(The letter d referring to the fissure—that is, the triangular

opening between tue teeth a—has been inadvertently omitted.)

7. — — Imperforate valve, a, dental sockets ; b, dorsal median

plate ; c, impressions of the anterior divisions of the

valvular muscles ; d, ditto of the posterior divisions

;

e, cardinal muscular fulcrum (divided) ; /, primary

trunks of the vascular system passing out from

between the divisions of the adductor muscular im-

pressions ; g, area. Same locality as last.

(The reference letter, h, is cancelled.)

8. Anomia ephippium, Linnceus. Upper valve, rather enlarged, to show the dendritic

character of the impression of the stopper muscle {a).

9. Criopus turbinatus, Po/e. Attached valve (enlarged), showing the digitated genito-

vascular impressions (in relief), a.



PLATE XX.

Fig

10. Terebratula Australis, }Q,uoy et Gaim. Perforate valve, twice the natural size.

11- — — Imperforate valve of the same.

12. — — Diagram of a longitudinal section (left half of the shell),

representing the muscular system, &c., of the same.

(The various structures in the three figures have the same

reference letters.)

A, Teeth or condyles.

B, Dental sockets.

C, Socket plates.

D, Crural base.

jB'j Crura of the loop.

F, Loop.

G, Dorsal median plate.

H, Foramen.

/, Deltidium (divided).

/, Cardinal muscular fulcrum.

a. Pedicle.

b. .Superior pedicle muscles.

c. Cardinal muscles.

d. Valvular muscles.

e. Inferior pedicle muscles.

f. Impressions of the posterior divisions of the

valvular muscles,

y. Do. of the anterior divisions.





PLATE XXI.

Fig.

1. Palseoniscus comtus,' Ac/assiz.
^| Scales magnified. Marl-slate, Thrislington

Gap. Belonging to the Natural History Society of

Northumberland, Durham, and Newcastle-on-Tyne.

Presented by Mr. T. Hodgson.

2. Palaeoniscus longissimus, Agassiz. c, Scale magnified: Marl-slate, Thrislington

Gap. Natural History Society of Northumberland,

Durham, and Newcastle-on-Tyne. Mr. T. Hodgson.

^ All the figures are of the natural size.
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PLATE XXII.

Fig.

1

.

Palaeoniscus elegans, Sedgwick, a, Under surface of scales magnified. Marl-slate,

AyclifF. Nat. Hist. Soc. of Northumberland, Durham^

and Newcastle-on-Tyne.

2. Palaeoniscus macropthalmus, Agassiz. Copied from Mr. Dinkel's original drawing

of Mr. Ripley's specimen.

3. Palaeoniscus glaphyrus, Agassiz. Museum of the Yorkshire Philosophical Society.

4. Palaeoniscus glaphyrus ? or N. Species ? 3, Under surface of scale magnified.

Marl-slate, Whitley. Nat. Hist. Soc. of Northumber-

land, Durham, and Newcastle-on-Tyne.
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PLATE XXIII.

Fig.

I . Pygopterus mandibularis, Agassiz. a. Outside of scale magnified ; b, under surface

of ditto. Museum of the Yorkshire Philosophical

Society.
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PLATE XXIV.

'O'

1. Pygopterus latus, Egerinv. a. Scale magnified. Marl-slate, Ferry Hill. Cabinet

of Sir Philip de Malpas Grey Egerton, Bart., M.P.
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PLATE XXV.

Fig.

«-1

1. Acrolepis Sedgwickii, Agassiz. h\ Scales magnified. Marl-slate, Ferry Hill.

Museum of Sir Philip de Malpas Grey Egerton,

Bart., M.P.
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PLATE XXVI.

Fig.

1. Platysomus macrurus, ^yam^;. o. Under surface of scales, magnified. Marl-slate,

Ferry Hill. Museum of the Nat. Hist. Soc. of

Northumberland, Durham, and Newcastle-on-Tyne.

Procured by Mr. John Jameson.
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PLATE XXVII.

Fig.

1, Platysomus striatus, Agassiz. a, Flank scale, magnified; h, under surface of ditto;

c, scale from the lateral line, magnified ; d, scale from

near the tail, ditto. Marl-slate, Ferry Hill. Cabinets

of Mr. J. S. Bowerbank, and Sir Philip de Malpas Grey

Egerton, Bart., M.P.
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PLATE XXVIII.

^"'=

1

.

Platysomus striatus, Aga^uz. Young individual .- a, scales magnified ; b, impressions

of ditto. Marl-slate, Thrislington Gap. Museum

of the Yorkshire Philosophical Society.

2. Coelacanthus caudahs, Egerton. Marl-slate, Ferry Hill. Cabinet of Sir Philip de

Malpas Grey Egerton, Bart,, M.P., &c.
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PLATE XXVIIL*

Fig.

1. Coelacanthus granulosus, Agassiz. Young individual. Cabinets of the Earl of

Enniskillen, and Sir Philip de Malpas Grey

Egerton, Bart., M.P., &c.

2.
,; ,, Magnified figure, showing the granulated

character of the scales.



I

I

^

x1

OJC












