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PEEFATOEY.

The introductory portion of this Monograph contains descriptions of all the

sectional divisions of the genus with which the British Trigonia3 are connected.

The sketch of species in italics^ appended to these sectional divisions has been

reconstructed and amended in the Stratigraphical Table" at the end of the

Monograph, and to this the reader is referred. One division not referred to in

the introductory portion is the living section of the genus, the " Pectinidge " of

Agassiz, a section which is special to one of our colonial possessions, being known

only in Australia. This particular section will be found alluded to in the last

few concluding pages of the Monograph.^

The importance of the Trigonise both zoologically and stratigraphically

appears only lately to have been sufficiently estimated by either the naturalist

or the geologist. The gradually increasing occurrence of these forms, and

their relationship to the zoological assemblages with which they are connected,

may be considered as so many features of constantly increasing interest and

importance to science, whatever may be determined upon as to their status

whether as species or varieties. It is only within the last few years that

Tertiary Trigonige of the Pectinid^e group have been discovered in Australia.

The Tertiary formations of the other continents are, as far as we yet know,

entirely destitute of the genus.

JOHN LYCETT.

Scarborough
;

lOtA February, 1879.

1 Pages 5—13. - Pages 235—239. ^ Y&gts 231—234.





A MONOGRAPH

OF

BRITISH FOSSIL TEIGONIiE.

GENERAL OBSERVATIONS AND SYSTEMATIC ARRANGEMENTS.

Throughout the great INIesozoic epoch there are, perhaps, no testaceous forms, with the

exception of the Ammonites, of importance superior to the Trigonise, or which demand

from the Palaeontologist more careful discrimination and more extensive acquaintance

with their various aspects, to enable him to overcome the difficulties that meet him when

he attempts their certain determination. The importance of the genus is based upon its

great stratigraphical range, its world-wide occurrence, its great diversity of aspects,

locally also by its individual numbers. Its prominence and distinctness as a genus

immediately arrests the attention of the observer, and, notwithstanding the diversity of its

aspects, a Trigonia is a form recognised without difficulty even by a tyro. The generic

characters are so well known that to give a minute description of them would amount to

a mere useless repetition of that which has been so fidly accomplished by Agassiz and by

other Palaeontologists. I prefer, therefore, to allude to them with the greatest possible

conciseness, and will adopt the terse and brief definition given by my late lamented

friend, Dr. S. P. Woodward, in his well-known ' Manual of the IMollusca :'
—

" Shell

thick, tuberculated, or ornamented with radiating or concentric ribs
;

posterior side

angular, ligament small and prominent ; hinge-teeth 2— 3, diverging, transversely

striated ; centre tooth of the left valve divided
;
pedal impressions in front of the posterior

adductor, and one in the umbo of the left valve ; anterior adductor impression close to

the umbo. Shell almost entirely nacreous, and usually wanting or metamorphic in

limestone strata."

Moulds Avhich represent the internal cavity of the shell may readily be obtained

whenever the investing matrix is in its structure more coherent or compact than the

fossiUzed test, and it usually happens that a rock or matrix or great hardness is associated

with a test more than usually friable. The value of these internal moulds to the Palaeon-

tologist who wishes to discriminate species is, however, only limited ; it rarely happens

1



2 BRITISH FOSSIL TRIGONIJ^..

that any of the external ornaments are visible upon them ; and even under the most

favourable conditions the impressions of these ornaments are only faintly and insufficiently

shown, so that by means of these alone the external aspect even of a single species could

never be fully ascertained, and even when both the mould and test have been obtained it

is not in every instance that the mould can with certainty be discriminated from those of

other allied species. The practice of authors, therefore, who have described supposed new

species even partially, and have named them from internal moulds alone, is objectionable,

as tending to create doubt and hesitation in the minds of students, and encumbering the

list of species with things which for all practical purposes are little more than mere names.

Roemer, and afterwards Agassiz, sometimes unfortunately acted in this manner, and

D'Orbigny went even further in the same direction ; in his ' Prodrome ' are new names,

together with a few words to each, which are intended to indicate moulds only, that have

not even been fignred. For the most part, therefore, internal moulds afford but little more

than so many proofs that Trigoniaj were buried in the stratum to which they refer,

and also that the species had apparently certain peculiarities of figure more or less

conspicuous.

The figures of Trigonia given in the ' Petrefacta ' of Goldfuss are not very numerous,

but are almost invariably founded upon good specimens, and the execution of the plates

is equally satisfactory ; but the descriptions are only remarkable for a general vagueness

and brevity that so often is foiind to prevail in descriptions of fossils at the period when

they were written ; it is also certain that the geological positions mentioned are some-

times erroneous. The well-known memoir by Agassiz on the genus Trigonia contains

eleven plates, illustrative of forty-eight species ; it is much to be regretted that in many

instances these figures represent very indifferent specimens or fragments only, and that

these deficiencies are not compensated for by sufficiently copious or minute descriptions

;

they have been felt as a frequently recurring source of embarrassment, and more

especially when an author has adopted the name of one of these doubtful forms in a list

or description of species. It is, however, only just to remark that the work, upon the

whole, exhibits much of that discriminative foculty of mind which we should expect to

find in the production of so eminent a naturalist; the sectional divisions which he

proposed to establish are so far in accordance with nature, and are so well indicated by

his typical examples, that it would, perhaps, have been quite possible to follow out these

groups with little error throughout the entire genus, even if the author had given to each

of them simply a name without description ; in fact, the sectional descriptions are both

meagre and imperfect, and appear to have been intended as mere outline sketches,

susceptible of future enlargement or modification. D'Orbigny, in his 'Prodrome de

Pak'ontologie ' and in his ' Paleontologie Fran9aise,' has in some instances endeavoured

to correct errors in the identification of species by Agassiz, but not uniformly with

success, and apparently with only an imperfect knowledge of British Trigoniae. Our

thanks are, however, due to him for hanng greatly extended our knowledge of the genus
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so far as regards the species of the Cretaceous System ; but in the Jurassic System his

stratigraphical distribution of them is full of errors, and is, perhaps, more calculated to

mislead than to instruct. These critical, and it is hoped not unfair, remarks are not how-

ever, intended to apply to the descriptions of Trigonise to be found in various memoirs

and monographs which date within the last twelve years, referred to in the following

pages ; in these the requirements of modern science are more fully complied with, and

by authors whose names are a guarantee for the faithfulness and value of their contributions.

The descriptions by Dnjardin, Hebert, Munier-Chalmas, de Loriol, Credner, Coquand,

and Pictet, are more especially prominent and satisfactory to the student in Palaeon-

tology. For the most part, however, each such contribution refers only to the species

which pertain to a single formation and locality.

The British Jurassic Trigonise are remarkable both for their number of species and

the variety in their ornamentation ; no other country has produced so considerable an

assemblage. The British Cretaceous species, on the other hand, although eminently

characteristic, represent only a portion, perhaps scarcely a moiety, of the foreign Cretaceous

forms, if we include those of South America and Southern Asia.

The woodcuts illustrative of various foreign forms allied to British Trigoniae, together

with the concise notes which refer to them, will, it is hoped, add somewhat to the value

of the Monograph, and be found more satisfactory than any unaided descriptions,

however copious they may be. In the order of arrangement each species is placed in

its sectional position, adjacent to its allied forms, and at the end of the Monograph a

general table will be given indicating the stratigraphical position of each species. The

general description of sectional characters which follows conduces to some abbreviation,

and obviates the necessity for repetition in the description of each separate species, so

far as these sectional characters apply. There are also a few terms employed by which a

single word or two suffices to indicate the portion of the shell referred to, and, therefore,

materially aids in the same result. Throughout all the fossil species of Trigonias there

are certain features connected with the general figure and ornamentation which, although

only of subordinate importance when considered in relation to the generic characters,

nevertheless fm-nish valuable aids both in the separation of the several groups into which

the genus may be divided, but also afford guides to the determination of the strati-

graphical position which they occupy. The Uving Australian species are in their external

characters to a great extent unconnected with these distinctive features ; they assimilate

more nearly to other generic forms of the Conchifera, and therefore constitute a group

apart and disconnected from the chain of fossil Trigoniae of the various Secondary

Pormations, between which and the living species the missing connecting links will

probably only be discovered when other examples of the genus shall be procured in some

one of the Lower or Middle Tertiary Formations.

The surface of every fossil Trigonia is clearly divided into two portions ; one of these

occupies the anteal, the other the posteal portion of the valve j the two parts have
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their surfaces upon different planes, so that at their junction there is a divisional angle

which passes obliquely from the apex of the valve or umbo to the lower and posterior

extremity ; the divisional angle commonly takes the form of a ridge ; this is the marginal

carina, and the portion of surface posteal to it is the area. At the superior border of the

area is another ridge or carina, which, like the other, originates at the apex, and forms a

curvature posteally to meet the corresponding carina of the other valve. This is the

iimer carina, and the space enclosed between the inner carinas of the opposing valves is

usually heart-shaped, or more lengthened and lanceolate. This is the escutcheon, which in

its turn embraces at the upper and anteal portion of its border the nymphal or ligamental

plates and the ligament itself, which is also not unfrequently preserved. The area is

usually divided into two portions longitudinally by a slight furrow, and the superior

portion is frequently more depressed than the other ; a slight ridge or row of tubei'cles

may border this median fitrrow, and, when present, it constitutes the median carina. The

anteal portion of the valve, or that adjacent to the pallial border, is invariably more or

less ornamented with ribs, which are either plain or tuberculated ; the area also usually

has some kind of ridges ; but, in lieu of designating the former as pallial costae and those

upon the area as cardinal costae, I prefer, for brevity, to speak of the former as codce and

the latter, which are usually smaller, as costella. One other feature common to the

surface of all, and therefore constituting a portion of the attributes of the genus, may also

be adverted to, more especially as it has usually remained altogether unnoticed. I

allude to the epidermal graiuilated tegument ; in common with the whole group of the

Anatinidae, and with certain other genera of Conchifera, including the allied genus Opis,

the granules are arranged in lines perpendicular to the pallial border. They are more

minute and closely arranged than is usual in other genera ; in the Trigonice clavellata

more especially the lines of granules can only be discovered by the aid of considerable

magnifying power; in this particular the distinction between the CJavellafce and Costata is

strongly marked, the latter having the lines of granules so much larger and more widely

separated that they may frequently be distinguished by the unaided vision.

The seven sections into which Agassiz divided the fossil Trigoniae are all exemplified

by British species, and to those I propose to add an additional section, the Byssiferce. The

sectional distinctions are founded upon the figure of the shell and of its proportions,

of the ornamentation upon the pallial or costated portion of the surface, of that upon the

area, and of that upon the escutcheon ; lastly, upon the consideration conjunctively of all

these parts in any particular group in comparison with the corresponding parts pertaining

to other groups of the same genus. An attentive examination will, it is believed,

exhibit fully the natural affinity of the various species comprising these separate groups

or sections, and also the changes that the genus underwent in geological time during the

great epoch of the Secondary Formations.
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I st. SCAPHOIDE^.

This section, of which the type is the Trif/onia navis of Lamarck, was constituted by

Agassiz to include species in which the form is usually triangular, having a remarkable

straightness or truncation of the anterior border ; the other two borders converge and

terminate posteriorly in an extremity which is more or less truncated or obtuse. The

area is nearly smooth, bounded above by an inner, and beneath by a marginal carina;

these are always small and sometimes evanescent. The costse form two series, the larger

or posteal series pass almost perpendicularly downwards from the marginal carina to the

pallial border, the smaller or anteal series have their general direction horizontal or at

right angles to the other series ; they are short and occasionally, as in T. navis,

terminate posteally in a large varix. Agassiz described and figured five species, three of

which are Jurassic and two Cretaceous ; the present ]\Ionograph adds four species, all of

which are from the Lower Oolites, and one is new. These are the following :

—

T. duplicata,

Sow;, T. gemmata. Lye, T. Bathonica, Lye, and T. recficosfa. Lye.

2nd.

—

Clavellat^.

An essentially and almost exclusively Jurassic section have their sides ornamented

with tuberculated costse in rows, which are either concentric or oblique ; the tubercles in

the rows usually become indistinct or cord-like as they approach the pallial border, and

the last-formed rows of costae are often interrupted or broken and obscured by numerous

plications of growth. The area, which is well separated, is bounded by two tuberculated

carinas, and has usually also a smaller mesial oblique carina bordering upon a furrow,

thus dividing the area into two parts. The escutcheon is always plain, as in the

TJndulatcB ; it is depressed and.is usually well circumscribed by the inner tuberculated

carina. Few species have the rows of costaj regular and symmetrical over the whole of

the side, or adjacent to the pallial border ; most commonly there is some irregularity in the

rows near to their anteal terminations ; some individuals of certain species have this

irregularity so considerable that the tubercles become altogether confused and crowded,

in other instances they become absorbed in the longitudinal plications, which form

squamous elevations. It rarely happens that this section has the granulated tegument

preserved ; and it may be remarked that the same clays and shales which have preserved

this feature in the Costatie have failed to do so in the Clavellatce. The species of the

ClavellatcB are very numerous, and in their habits they were usually gregarious, but it

seldom happens that any one species can be traced over any considerable geographical

area. The interior of the valves have near to their posteal slope a prominent lengthened

ridge, which indicates the position and separation of the siphonal currents. The following

species, twenty-eight in number, are British examples of this section :

—

T. clavellata.
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Sow., T. perlafa, Ag., T. corallina, D'Orb., T. Eupellensis, D'Orb., T. impressa, Sow.,

7\ siffnafa, Ag., T. spinulosa, Y. & B., T. striata, Miller, T. Bronnii, Ag., T. irregularis,

Seebach, T. triqiietra, Seeb., T. Pellati, Mun.-Chal, T. Phillipsi, Mor. and Lye, T.

Moretoni, Mor. and Lye, T. imbricata. Sow., T. vmricafa, Goldf., T. parcinoda, Lye,

T. Woodwardi, Lye, T. radiata, Beuett, T. Eamsayi, Wright, T. incurva, Benett, T.

complanafa. Lye, T. Scarburgensis, Lye, T. Juddiana, Lye, T. formosa. Lye, T. tuber-

culosa, Lye, T. Griesbachi, Lye, T. ingens. Lye Of these, the only species that occurs

in the Cretaceous Kocks is T. ingens.

3rd.

—

UndulaTjE.

This section was constituted by Agassiz to receive species whose general form

approximates to the Clavellata;, Tbut whose costse, whether with or without distinct

tubercles, have an undulation or an angle towards the middle or the posteal portions of

the costie ; it also not unfrequently happens that the costae are broken into two distinct

series of rows, of which the anteal series are the smaller and more numerous; the rows are

usually ridge-like, sometimes nearly plain, or in other species with a few tubercles or

varices ; the area is narrow and the bounding carinse inconspicuous ; there is also a mesial

furrow, bordering which a line of small tubercles may occasionally be traced in immature

forms; the escutcheon is always plain. The boundaries between this section and the

ClavellatcB are by no means clearly defined, as some species of the latter have not

uncommonly a kind of angle or undulation in their costse either mesially or posteally ; this

feature, therefore, appears more appropriate to a species than to a section, and it is

not probably of any further value than as a convenience in the arrangement of

the species. Like the Clavellatce, it is a Jurassic section. It has afforded nineteen

British species, as follows :

—

T. angidata, Sow., T. litterata. Young and Bird, T. Clytia,

D'Orbigny, T. tripartita, Forbes, T. conjungens, Phillips, T. Carrei, Mun.-Chal.,

T. subghbosa, Mor. and Lye, T. LecJcenbgi, Lye, T. v-costata, Lye, T. pjroducta, Lye,

T. Sharpiana, Lye, T. conipta. Lye, T. Painei, Lye, T. paucicosta, Lye, T.fieda, Lye,

T. minor, Lye, T. costatula, Lye, T. composita, Lye, T. arata. Lye

4th.

—

Glabra.

The Glal)rai or Laves was a section founded by Agassiz upon very insufficient

materials, which Jed to errors in his definition of the section ; he described it as without

ornamentation, without tubercles or costge, and resembling a large Unio. With some

modification in the sectional characters it will be found to constitute a group sufficiently

distinctive, not, indeed, devoid of ornamentation, for this appears to be a feature essential

to the entire genus. The usual figure, as remarked by Agassiz, is somewhat inflated and
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ovate or ovately oblong, and the area is only sliglitly separated from tlie other portion of

the valve, thus resembling Unio. Mesially, or immediately anterior to the position of the

marginal carina, is a smooth space, which, commencing at the apex or near to it, gradually

widens downwards to the lower border; most commonly this smooth space is more

depressed than the other portions of the valve, it is also only very shghtly impressed by

the lines of growth; its breadth in two of the species [T. Micheloti and T. Beesleyana)

is equal to all the remaining surface of the valve. The arfea is sufBciently defined and

has usually the bi-partite character of the preceding sections, but for the most part it is

destitute of carinEe or has only indications of them near to the umbones. The anteal

portion of the valve has always costae more or less prominent ; usually they are much

smaller and more closely arranged or less strongly defined than in other sections ;
they

are either plain or tuberculated, and not unfrequently both kinds of costse occur in the

same specimen. The lines of growth are very conspicuous near to the lower border, and

not uncommonly there are two or more arrests of development or transverse sulcations

separating the surface into as many zones, and influencing the direction of the rows of

costse longitudinally. The interiors of the valves have the dividing siphonal ridge

unusually prominent and forming a considerable indentation upon the intenial moulds,

the ' Horse Heads ' of the Portland Oolite present good examples. Of the following

seven species the last only belongs to the Cretaceous Rocks:

—

T. (jihhom, Sow., T.

Damoniana, de Lor., T. MicMoti, de Lor., T. Manselli, Lye, T. te.nui-texta. Lye, T.

Beesleyana, Lye, T. excentrica. Park.

The preceding species, although they possess certain sectional features in common,

nevertheless appear to arrange themselves naturally into two groups, which may be

termed respectively the gihbosa group and the excentrica group. If we place those two

well-known species each at the head of a group, each of these series has in common the

plain wide mesial space which passes downwards from the apex to the lower border, but

in other important features the two groups appear to be sufficiently separated; thus, the

gibbosa group, which is here illustrated by six species, has in the area and escutcheon a

repetition of the characters which are seen also in the ScapJtoidecB, the Clavellata, the

Vndulatai, and the Quadratce ; both of these parts are well defined, and the area has the

usual bi-partite form, with bounding carinse more or less clearly developed. In the

excentrica group, on the contrary, there is no distinct escutcheon, and the space

representing the area is destitute both of ridges and depressions. Of this latter series we

possess only two British species, excluding T. siimata, Park., and T. affinis, Sow., which

are only synonyms of T. excentrica. Park. T. longa, Ag., must also be referred to the same

group. It is, therefore, not without some hesitation that I refrain from proposing to add

another to the already numerous sectional forms of this genus, embracing T. excentrica

and T. Beesleycma, and content myself with looking forward to the probability that the

acquisition of additional forms will at some future period induce changes in the sectional

arrangement in the direction now indicated.
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5tli.

—

Quadrate.

Tlie QuaclratcB constitute a small section approximating to the ClaveUatcB, but distin-

guished by the shorter figure, by the more quadrate outline, by the very large flattened and

only slightly separated area, by the ornamented escutcheon, and by the great irregularity

and excentricity in the arrangement of the rows of tubercles or varices upon the sides of

the valves. T. rudis, Parkinson, may be taken for the best known British type of this sec-

tion, which also includes T. nodosa. Sow., T. dadalcu, Parkinson, T. Orhi(jniana,\s^c.\ the

latter, which has generally been mistaken for T. dcedalea, presents in its sub-ovate figure,

bi-partite area, and three nodose carinae, an approximation to or connecting link with the

ClaveUatcB. The interiors of the valves have, as in the Clavellatce and the Glabrce, a divi-

sional siphonal ridge. All the British Quadratce are Cretaceous.

Cth. SCABR^.

Unlike the Trigoni.'E generally, the form is usually lunulate or crescentric rather

than trigonal, but much inflated anteally ; the umbones are produced and recurved more

than usual ; the superior or hinge-border is much excavated, the posterior extremity is

produced, rostrated, and attenuated ; the area has almost disappeared, excepting in the

adult condition, which has indications of bounding carinse towards the posteal portions of

the valves ; the large upper surface in these crescentric forms is occupied almost solely by

a great concavity, which represents the escutcheon, and which is ornamented by transverse

costellae, similar in character to the costae upon the sides of the valves. The costated

portion has the rows for the most part ridge-like and imperfectly tuberculated, or they are

scabrous or serrated. The interiors of the valves in the Scahrae have, towards their

attenuated posteal portions, a lengthened divisional ridge, which separated the excurrent

from the incurrent respiratory canal ; there is also a lengthened scries of small, regular,

transverse, dental processes and alternate pits upon a narrow flattened plate that borders the

escutcheon, its entire length in both the valves supporting an internal ligament or auxiliary

portion of the hinge apparatus,and appears to be special to the present section in the Trigoniae,

reminding us of a similar feature in the genus Leda. Examples will be given in figures of

the interiors of T. allformis. All the British Scahrcs, twelve in number, belong to the

Cretaceous Rocks ; they arc T. crenuJata, Lam., T. aliformis, Park., 1\ caudata, Ag., T.

Fittoni, Desh., T. Etherid^d, Lye, T. sjjinosa, Park., T. oniafa, U'Orb., T. Archlaciana,

D'Orb., T. Pideti, Coq., T. tenui-suhata, Duj., T. Pyrrlia, D'Orb., T. Constantii, D'Orb.

Of the foregoing, the first five only possess that remarkable elongation and attenuation

of the posteal portion of the valves which tends to separate this section so prominently
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from all others of the genus. Agassiz placed T. duplicata, Sow., with the Scabrce ; it is here

placed with the Scaphoidece for reasons which are given with the description of that species.

The Scabrce, including the two sub-groups above indicated, constitute, perhaps, the most

prominent and characteristic fossils of the Cretaceous formations ; from whatever part of the

world they are obtained both their natural history and geological position admit of no

dispute, so nearly do the American and Asiatic species approach to the more well known

of the European forms.

7th. CoSTATiE.

In the preceding sections the opposite valves present no permanent or systematic

differences either in their figure or ornamentation ; in the present section, on the contrary,

the difference of the valves in both particulars is universal and nearly uniform in their kind,

varying chiefly in their degree of prominence or otherwise ; separate descriptions of the

valves, therefore, becomes necessary.

The Costatse constitute a numerous and almost entirely Jurassic section recognized by

longitudinal elevated plain costse upon the sides of the valves ; it also possesses other not

less persistent and distinctive sectional features. The area is well separated from the

costse ; it is bounded in each valve bv two well marked dentated carinse, and is divided

into two nearly equal portions longitudinally. The superior portion is more depressed than

the other ; it is divided longitudinally by a small furrow, bordering upon which and placed

upon the lower portion is usually a small indented median carina ; these two inter-carinal

spaces have small longitudinal indented costellae, which take the same oblique direction

as the carina. In the condition of advanced growth the entire ornamentation of the area

is usually replaced by transverse irregular plications of growth. The escutcheon varies

greatly in its relative size and figure in the outline of its upper border, and not less so in

its ornamentation, so that it constitutes an important feature in the Costatce, without

which the definition of any of its species is incomplete and insufficient. The area in the two

valves presents some well marked differences ; the lower or carinal half of the ri(/ht valve

has the inter-carinal costellae fewer and larger than those upon the other valve ; they are

also irregular and unequal, so that commonly the median carina only exists as one of these

larger costellae, of which there are usually from two to four. There is also a deeply ex-

cavated groove upon the area immediately joosto-/or to the marginal carina and partly over-

lapped and concealed by it; this may be termed the post-carinal sulcus; in the other

valve a similar sulcus exists immediately anterior to the marginal carina, which it separates

from the extremities of the costse. It is more conspicuous than the sulcus in the other valve,

and is the ante-carinal sulcus ; its use corresponds to that of the. post-carinal sulcus in the

other valve ; the open extremities of the marginal carinae when the valves were in opposi-

tion formed an aperture or incm-rent orifice of the gills which admitted of being perfectly

2
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closed in the following manner :—The hinge allowed of a slight vertical or sliding motion

to the valves by which the mollusk was enabled to bring the produced and internally

convex lip, forming the extremity of the sulcus in the left valve, opposite to and in con-

tiguity with the open extremity of the carina of the right valve, which it exactly

fitted ; in the same manner the sulcus of the right valve closed the extremity of the carina

of the left valve, as seen in our engraving. By this exertion of muscular power, therefore,

the valves were firmly locked at the will of the moUusk.

Another result also followed this arrangement : the orifice for

the excurrent aperture existed at the border of the depressed

or superior half of the area ; and, as that of the right valve is

slightly lower than the corresponding portion of the other

valve, the border forms a narrow orifice or undulation which

became close-fitting when the incurrent aperture was also

closed. Specimens, as in T. elonc/afa, frequently occur with the

apertures closed and locked ; in other instances the extremities

of the caringe are rendered open by the relaxation of muscular

force at the instant of death. In the Clavellata and other

sections generally there were no open extremities of carinae,

and the excurrent and incurrent orifices were closed by simple muscular effort,

but as the respiratory orifices of the Costatce were not closed by simply shutting

the valves, it became necessary to protect those organs by a special contrivance

which is no less remarkable for its simplicity than its efiiciency ; it is, in fact, an exact

reproduction of the same design as exhibited in the more ancient and allied genus

Myophoria. From the foregoing statement it might be concluded that the Cosfatce re-

present the most ancient or primordial portion of the genus Trigonia; but, judging from

the present state of our knowledge of the organic contents of the Liassic and Triassic

strata, such an inference is scarcely justifiable ; certain it is that other sectional forms of

Trigoniae occur in Upper Liassic deposits, and that we are altogether unacquainted with

the genus in the middle and lower subdivisions of that great formation.

In the left valve the extremities of costse terminate abruptly posteally, and are

separated from the carina by the ante-carinal sulcus. As there is no sulcus in that

position in the right valve, the costae touch the marginal carina, and sometimes pass over

it as so many plications. The aperture formed by the extremities of the two marginal

carinae does not form a lengthened canal internally as in the genus Myophoria, the depo-

sition of nacreous deposit went on simultaneously with the growth of the valves, so that

whatever may be the stage of growth, the figure of an inner canal is preserved even in

large species only for a length of about five or six lines.

The cardinal processes are unusually large and massive. In T. sculjita they occupy

nearly a third part of the interior of the valves ; thus it follows that the valves at their

apical portions have always much convexity.
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There is one other feature common to all the sections, but so much more strongly

defined in the Costata, that it may here be adverted to, more especially as it has not

previously been noticed. The obHque median furrovs^ upon the area, forming the lower

border of the superior or more depressed portion of the area, indicates the position of an

internal rib ; in the living molhisk this rib constituted a short process only, which, near

to the outer border, served to separate the incurrent from the excurrent respiratory ori-

fice; with progress of growth the process advanced continually, and its former position

was obliterated by the deposition of new-formed shell-substance ; the external furrow

remained, and indicates the former position in growth of the internal divisional ridge.

With the exception of Trigonia peninsularis, Coquand, which occurs in the Cretaceous

rocks of Spain, all the species of the Costatce are Jurassic. The following thirteen species

occur in British strata: T. cosiata,Sow., T. denticulata, Ag., T. puIla,^o\\., T. Meriani,

Ag., T. elon/jata, Sow., T. anffustata, Lye, T. sciilpfa, Lye, T. monilifera, Ag., T.

Cassiope, D'Orb., T. Crucis, Lye, T. (jregarea. Lye, T. hemispIi(Brica, Lye, T. tenui-

costa, Lye

8th.

—

Byssifer^.

I propose to constitute this section to include T. carinata, Ag., from the Neocomian beds

of France and England, a lengthened sub-cylindrical shell, which in general ornamen-

tation resembles the cosfafce ; but in addition it acquired at the period of adult growth

a byssal aperture, formed by a slight excavation of the anterior border of each valve ; the

condition of the area and of the shell generally at that stage of growth indicates that it

became fixed or stationary. The elongated and almost cylindrical figure is very abnormal

as regards the genus Trigonia, but we perceive a strong resemblance to Bysso-arca and

to the relation which the latter holds to the genus Area ; the resemblance is much

enhanced by a general worn appearance of the upper surface in adult forms in both these

mollusks, which doubtless was the result of similar conditions of existence. The condi-

tion of the hinge has not been ascertained.

General Sketch of the Distribution of the Genus Trigonia throughout the Geological

Formations of Britain.

The lowest geological position in which the genus occurs in Britain is in a single

stratum about the middle of the Upper Lias, exposed upon the coast scars of Yorkshire,

at the Peak, Robin Hood's Bay ; here T. litterata occurs in all conditions of growth

;

it is one of the Undulatts.

The Supra-liassic Sands of the Cotteswold Hills have produced four species very

sparingly, and a fifth occurs in a similar position at the Peak ; even thus early in the
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history of the genus these few species exemplify three of the sections into which the

genus is divided. Three of these [T. denticulata, T. spinulosa, and T. formosa) pass

upwards into the Inferior Oolite, in which they are more abundant. T. Bamsayi, and T.

Leckenhyi are special to this stage.

In Britain the Inferior Oolite appears to have been the very metropolis of the

Trigoniae. Upwards of twenty-seven species have rewarded the industry of collectors ; from

its geographical position it forms four areas, severally from which the following species

have been obtained :

] . Area to the southward of the Mendip Hills, including the counties of Somerset and Dorset.

T. costata, T. striata, T. formosa, T. diipKcata, T. angulata, T. tenuicosta, T. signata.

2. Area of the Cotteswold Ilills.

T. costata, T. sculpta, T. denticulata, T. hemisphcerica, T. costatula, T. angulata, T.

sub-globosa, T. prodnctu, T. signata, T. Phillipsi, T. F-costata, T. pulla, T. tuberculosa,

T. formosa, T. du^dicata, T. gemmata, T. spinulosa, T. tenuicosta.

3. Area of the Midland Counties and Lincoln.

T. sculpta, T. denticulata, T. gregarea, T. hemisphcerica, T. pulla, T. formosa, T.

signata, T. Phillijjsi, T. V-costata, T. Sharpiana, T. comjjta, T. minor, T. Beesleyana,

T. producta.

4. Area of Yorkshire.

T. denticulata, T. gregarea, T. conjungens, T. spinulosa, T. V-costata, T. recticosta,

T. signata.

Prom the foregoing lists it will be perceived that the areas of the Cotteswold Hills

and of the Midland Counties have many species in common, but that the Somerset and

Dorset area and that of Yorkshire have only a single species identical. Of these twenty-

seven species two only {T. denticulata and T. pulla) have been found to pass into a higher

formation.

The Bathonian formation has also a greatly varied but less numerous series, seventeen

in number, as follows :

T. pulla, T. denticulata, T. Bathonica, T. arata, T. Moretoni, T. impressa, T. Painei,

T. Crucis, T. Griesbachi, T. flccta, T. Clytia, T. imbricata ; also the following, which

appear to be special to the Cornl)rash : T. Scarburgensis, T. Cassiope, T. tripartita, T.

angustata, T. bivirgata. Of these I have been able to trace only T. denticulata into a higher

formation.
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Passing upwards we at once take leave of the numerous Trigonise that characterise

the Lower OoHtes ; for, although some species occur in immense abundance at certain

localities, the number of Jurassic species in any one stage are comparatively few, and in

the Middle and Upper Oolites, from the Kelloway Rock to the Portland Oolite inclusive,

only twenty-five additional species have been procured. The Oxfordian Trigonise are the

following : T. paucicosfa, T. dcnticulata, T. complanata, T. MiipeUensis, T. elongata, T.

clavellata, T. irregularis, T. triquetra, T. corallina, T. composita, T. perlata, T. monilifera.

The Portlandian series, including Kimmeridge Clay, Portland Sand, and Portland

Oolite, have T. irregularis, T. Juddiana, T. Pellati, T. muricata T. Carrei, T. giblosa, T.

Damoniana, T. Miclieloti, T. Manselli, T. incurva, T. tenui-texta, T. Woodwardi, T. Voltzii.

In the Cretaceous system of rocks, the species of the Neocomian formation are T.

nodosa, T. caudata, T. carinata, T. ornata, T. spinosa, T. Picteti, T. Pgrrha, T. Orbig-

nyana, T. Etheridgei, T. ingens.

The Gault has T. Fittoni.

In the Upper Green Sand are T. tenuistdcata, T. Arcldaciana, T. excentrica, T.

spectahilis, T. crenulata, ? T. aliformis, T. dmdalea, T. abrupta, T. ornata, T. Cunningtoni.

The author has much pleasure in recording his grateful acknowledgments for the

valuable and varied assistance which he has received in the execution of his task. To Sir

Roderick Murchison, Director General of the National Geological Survey, his thanks are

due for the liberality which made the resources of the Museum of Practical Geology

available for his use. The permission thus accorded has been rendered more especially

valuable by the cordial co-operation of Mr. Etheridge in carrying out the wishes of

the author, and also in pi'ocuring the loan of other valuable specimens. Mr. J. W. Judd,

lately an officer of the Survey, has also freely and repeatedly communicated information

respecting the range and distribution of the species throughout the district of the Midland

Counties, which he is so well qualified to afford. Similar kindness and co-operation on

the part of Mr. Henry Woodward, of the British Museum, has enabled the author to

utiUze to the fullest extent the great resources of that collection, and more especially in

the comparison and study of the numerous and splendid foreign examples of Trigonia

which form so conspicuous a feature in its fossil conchology.

Mr. Cunnington, of Devizes, whose collection so well exemplifies the fossil faunas of

the Upper Jurassic and Cretaceous rocks of that part of Eagland, kindly forwarded every-

thing calculated to illustrate that portion of the subject. The following gentlemen have

also afforded material assistance either by the gift or the loan of specimens :—Rev. P. B.

Brodie, of Rowington ; Rev. J. E. Cross, of Appleby, Lincolnshire ; Professor J. Buckman

;

Mr. J. Leckenby, of Scarborough ; Mr. P. Hawkridge, of the same place ; Mr. Beesley, of

Banbury ; Rev. C. L. Smith, of Canfield, Essex ; Mr. J. Walker, of York ; Mr. E. Witchell,

of Stroud ; Dr. T. Wright, of Cheltenham ; Mr. R. Tate, of Camberwell ; Mr. Samuel

Sharp, of Northampton ; Mr. Mansell, of Blandford, Dorset ; also Dr. J. Lowe, of Lynn.
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§ I. SCAPHOIDE^.

Trigonia dcplicata, Sow. Plate I, figs. 8, 9, 10.

Trigonia duplicata. Sow. Min. Con., pi. 237, fig. 4.

— Proserpina, B'Orb. Prodr., 1, 10 Et., No. 315, p. 2/8.

— DUPLICATA. lb., No. 317, p. 279.

— — Morris. Catal., 1854, p. 228.

— — Morr. and Lye. Pal. Soc. Mon., 1854, pi. vi, fig. 2.

Shell ovately trigonal, moderately convex ; umbones antero-mesial, elevated, obtuse,

and somewhat recurved ; anterior side much produced, its border curved elliptically with

the lower border, posterior extremity more produced, attenuated, and rostrated ; hinge-

border concave, sloping obliquely downwards ; area narrow, flattened, finely striated

transversely, and bounded by two very small carinse, each of which is minutely tuber-

culated ; escutcheon narrow, depressed, and lengthened, forming an excavation at the

superior border ; it has delicate oblique costellse, and at the apical extremity are a few

transverse ridges, which also pass over the inner carina} and the area. Costse numerous

(from 12 to 14), narrow, raised, delicately fringed with closely ""placed, miniite, obtuse,

rounded, or ovate tubercles; the first-formed three costse are concentric, the fourth costa

is directed downwards, and has anteally to it four or five short irregular horizontal or

supplementary costae, which are nearly at right angles with the fourth costa ; the suc-

ceeding costae—nine, ten, or more in number—pass from the carina downwards in a

straight or slightly waved course perpendicularly to the pallial border ; two, three, or four

of the more anteal of these costae divide near to the border or near to the middle of their

course, each into several smaller costse, but the few more posteal costae are imdivided.

These small supplementary pallial costse are never precisely alike in any two specimens,

but are always small and numerous. The inner borders of the valves are crenulated.

Few Trigonise have so much variability as T. duplicata, both in the general figure and the

arrangement of the rows of costse ; the number of the rows, their closeness or separation,

and more especially the number of the small supplementary costse, all are characterized by

this diversity ; usually the smaller specimens have the greater convexity, and have their

apices more produced and recurved. D'Orbigny was misled by these differences, as

exemplified by certain specimens, to separate his T. Proserpina ; and for some time the

larger and more depressed forms, with their closely placed costse, induced me also to

regard them as distinct ; the figures now given will sufficiently illustrate this variability.

Agassiz placed T. duplicata with the Scabra, influenced, probably, by the examination

of insufficient specimens ; it is only necessary to direct attention to the characters of the
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area, with its tuberculated bounding carinae and transverse striations, to perceive that it

cannot be allowed to remain in that section.

StrattgrapUcal position and localities. This is a delicately ornamented species

occurring not uncommonly in the Upper Trigonia-grit of the Inferior Oolite in the

CottesvFolds at numerous localities ; impressions in the hard ragstones are common, but it

is difficult to separate a specimen in good preservation from the hard matrix. It also

occurs in the Inferior Oolite of the Half-way House Quarry near to Yeovil. In France,

Gueret is the locality for T. Proserpina, D'Orbigny.

Trigonia gemmata, Li/c. Plate I, fig. 7.

Teigonia gemmata, Lycett. Ann. and Mag. Nat. Hist., 1853, pi. ix, fig. 8, p. 425.

— — Morris. Catal., 1854, p. 228.

Shell ovately trigonal, moderately convex ; itmbones elevated, pointed, and slightly

recurved ; anterior border moderately produced, both it and the inferior border elliptically

curved ; hinge-border straight, lengthened, sloping obliquely. Area narrow^, flattened,

transversely delicately striated, but near to tlie apex costellated, having two distinct,

delicately knotted, or cord-like carinse Avhich circumscribe it. The escutcheon is narrow,

lengthened, and depressed, rendering that portion of the slope slightly concave. The

costated surface has a dense and salient ornamentation ; the first-formed series of costse,

about seven in number, occupy more than half of the valve. They have the rows very

closely arranged, narrow, ridge-like, and concentric, each bearing a row of small, closely

arranged tubercles ; the succeeding rows of costae, eight or nine in number, are similar,

but they descend almost perpendicularly, or inclined somewhat forwards from the

marginal carina to the paljial border. There is also a third series of short or supple-

mentary costse, which, originating at the anterior border, pass obliquely upwards to be

luiited to the side of the last-formed costa of the first series, or concentric costse, producing

a singular unsymmetrical but not inelegant aspect to the anteal side of the valve. There

are eight of these short costse. The perpendicular costse are undivided ; one specimen

only has a single intercalated rib ; the tubercles upon the rows are irregular and unequal.

Length, 18 fines upon the carina; the diameter at right angles to it is 15 lines.

Trigonia duplicata, Sow., is allied to our species, and differs from it in the following

particulars :—The species of Sowerby is less convex, and has the ornamentation smaller

and more irregular ; it commences with only two or three concentric or horizontal costae,

all the others are directed perpendicularly downwards from the carina ; they are irregularly

knotted, are frequently and sometimes alternately dichotomous ; they are also fewer and

more widely separated ; the anterior side of the valve has also a few curved and very

irregular and narrow costse. The differences here indicated are very persistent.
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T. gemmata is also allied to Lyrodon sulcatum, Goldf., from the White Chalk of Havre;

but in that species the concentric costae occupy the whole of the anterior border.

Stratigraphical position and localities. The bed called Upper Trigonia-grit of the

Inferior Oolite in the vicinity of Strond and of Cheltenham ; it appears to be one of the

most rare productions of that stratum.

Trigonia recticosta, Lycett, sp. nov. Plate I, figs. 4, 5, 6.

Shell ovately trigonal, moderately convex ; umbones small, antero-mesial, scarcely

recurved ; anterior side short, truncated, its border slightly curved, lower border nearly

straight ; hinge-border straight, sloping obliquely downwards ; area flattened, very wide,

its breadth is equal to two fifths the entire breadth of the valve ; it has a mesial furrow,

is transversely irregularly plicated, and is bounded by two small tuberculated caringe ; the

tubercles upon the marginal carina are regular, and nearly equal in size to those upon the

side costa3 ; the inner carina consists of a row of minute, unequal, transverse, nodose varices.

The costae, nineteen or twenty in number, are moderately elevated, with regular, small,

rounded tubercles ; the first-formed eight or nine rows are slightly curved or oblique, and

are directed towards the anterior border, where they are united to a series of short, ridge-

like, narrow, sub-tuberculated, horizontal costae, of which about nine occupy the anteal

portion of the valve ; the other costae pass almost perpendicularly to the pallial border,

increasing in size downwards without division or supplementary costas ; about twelve

tubercles are in each row. The lines of growth are strongly defined ; they form plications

where they cross the perpendicular costae. The general figure of the shell and the

direction of the rows of costae resemble T. duplicata, but the costae are but little elevated

or ridge-like ; and, unlike that species, the tubercles are regular and symmetrical, the rows

are more distantly arranged, and are not divided near to the pallial border into several

smaller costae.

From T. gemmata, the second of this group of Lower Oolite forms, it differs both in

its figure and in the arrangement of the costae, which are much fewer and more perpen-

dicular, with wide interstitial spaces, and it has not the numerous first-formed large

concentric rows of that species. It is also not without some general resemblance to a

young Trigonia navis, both in its figure and the design of its ornamentation; for dis-

tinctive difference it is only necessary to refer to the numerous costae and their minute

tubercles in the British species.

Slratigrapldcal position and locality. The Inferior Oolite at Cloughton cliffs, to the

northward of Scarborough. The Millepore bed (so called from the prevalence of Cricopora

stratninea) is there somewhat ferruginous; it has produced a few well-preserved specimens

of our little Trigonia, and numerous others in an imperfect condition associated with
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Triffonia conjungens, Phil., Pygaster semisulcatiis, Phil., and a considerable series of

Inferior Oolite Conchifera, some of the more common forms of wliich occur also in the

Dogger and in the Grey Limestone upon the same coast and vicinity. The position of

this marine deposit (from fifteen to twenty feet in thickness), about the middle of the

great mass of Estuarine Sandstones and Shales, and between the Dogger and the Grey

Limestone, is important as tending to connect the fauna of those two widely separated

marine deposits, and as proving that the conditions of sea-bottom and the succession of

moUuscan life underwent no considerable change during the whole of the northern Liferior

Oolite period as exemplitied upon the coast of Yorkshire, undoubtedly less than is

exhibited by beds of the same geological period at the southern localities. Two other

less important marine beds also occur intercalated with the estuary deposits, one between

the Dogger and the Millepore bed, the other between the latter deposit and the Grey

Limestone ; but as their marine testacea are few and ill-preserved, little interest attaches

to their presence.

Specimens of 2\ reclicosta from Cloughton are in the collection of IMr. Leckenby at

Scarborough and in the cabinet of the author ; others in a less perfect condition are in

the Museum of the Yorkshire Philosophical Society at York. The British Museum has

also a fine specimen in the Bean Collection.

Trigonia Bathonica, Lye. Plate I, fig. 3.

Trigonia Bathonica, Lycett. Pal. Soc. Suppl. Monog., 1863, p. 52, pi. xl, fig. 3.

Shell sub-trigonal, short, depressed ; umbones elevated, mesial and not recurved

;

anterior and posterior borders nearly straight, sloping obliquely downwards, the surface

with numerous (about twenty-four) narrow, elevated, spinose, somewhat undulated and

slightly radiating costse, which are directed from the marginal carina anteally down-

wards, and all reach the pallial margin ; the area is narrow and transversely striated ; the

marginal carina is very small and rather indistinct.

The narrow ridge-like costse are very closely arranged, and have numerous minute

obtuse spines, which impart roughness to the surface ; the general aspect resembles T.

dupUcata, Sow., but it has no bifurcating or interstitial costse near to the lower border,

it is also without concentric costa3 near to the apex ; the absence of this latter feature

will also distinguish it from T. gemmata. Lye. The sole specimen at my disposal is

imperfect at the posterior extremity ; it has twenty costse, and would require about

four others to complete its surface. The figure is nearly an equilateral triangle,

each of the sides having a length of about an inch.

Oppel, in his elaborate work ' Juraformation,' p. 486, makes incidental mention of a

Trigonia which is regarded by Messrs. Higaux and Sauvage as identical with our species.

3
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It is from the Combrash of Marquise, and is named by him T. Bouchardi ; iinfor-

timatoly no figures of this and other new species incidentally and briefly mentioned in

that work have been given, and, in the absence of any allusion to the difference of the

costae near to the apex, I consider that the species in question is not sufficiently

characterised to constitute it an authority.

StratiffrapJiical position and locality. The only example at our disposal was obtained

by Mr. Walton in the Great Oolite near to the Box Tunnel, Bath.

§ II. Clavellatj!.

Trigonia ci.avellata, Sow. Plate I, figs. 1, 2.

CURVIROSTKA RUGOSA CLAVELLATA MAJOH., Lldd. LitllO., 1G99, p. 3(5, pi. ix, llg. 700.

Trigonia clavkllata, Sow. Min. Conch., 1815, pi. lx.xxvii.

Lyrodon clavellatu.m, Gold/. Petref., 1834— 1840, p. 200, pi. cxxxvi, fi_'. C, c, d,e,

and /, excl. fig. 6 b.

Tktgonta CLAVELLATA, Morris. Catal., 1S5-1, p. 228.

— — Damon. Geo). Weymoutli, Siippl., 1860, pi. iv, fig. 2.

(Exclude the figures of T. clavelluta in the works of Parkinson, Young and Bird, Bronn, Zeithen,

Agassiz, Zwingen, Goldf., Petref., pi. cxxxvi, fig. 6, h; also of Hebert, "Trigonees clavelle'es," Jour, de

Conchjl., 1861, pi. vii, fig. 1.)

Shell ovately trigonal, moderately elongated, convex ; umbones large, obtuse and

incurved, but rarely recurved ; anterior side rounded, but not much produced, its lower

extremity curved with the lower border ; superior border straight, lengthened, sloping

obliquely downwards ; escutcheon flattened, its length is nearly equal to half the length

of the marginal carina ; the area is narrow, flattened or slightly convex, transversely

irregularly plicated, having three carinas, of which the mesial carina consists of a row of

delicate, regular, small tubercles ; the two bounding carinae have the tubercles much larger,

but depressed and closely arranged, those upon the inner carina form lengthened

transverse varices ; a well marked furrow borders upon the median carina, and in some

specimens the furrow is bounded upon each side by a row of tubercles ; more frequently,

however, the second or upper row is very imperfectly indicated ; the superior half of the

area is more depressed than the other portion. The sides of the valves have the rows of

tuberculated costae at first oblique, but the later-formed few become more horizontal

or more nearly accord with the direction of the lines of growth, so that the greater

number of the rows reach the anterior border in the form of small attenuated or sub-
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tuberculated varices ; the posteal extremities of the rows approach the carina at an angle

which is somewhat greater than a right angle ; the tubercles in the rows are large, not

prominent, imperfectly rounded, closely arranged, and are rather unequal both in size and

figure; eight tubercles are usually distinct in each row before they degenerate anteally

into small varices ; the last-formed one or two rows in specimens of advanced growth have

the tubercles compressed into lamellar varices, or form almost continuous costse. The

shell in the Lower Calcareous Grit, which I regard as the type, has sixteen or seventeen

rows of costse in adult specimens ; this form is special to the Lower Calcareous Grit and is

the prevailing clavellated species of that rock both in Dorsetshire and Yorkshire. A clavel-

lated Trigonia special to the Kimmeridge Clay, and very much resembling the typical T.

clavellata of the Lower Calcareous Grit will, without due care, be placed with the latter

species. For a comparison of these forms see the species next following.

Of the mistakes in the identification of species T. clavellata is a remarkable instance,

the errors respecting it having been chiefly those of Continental authors, who have not had

the advantage of comparing authentic English specimens, and have been misled or con-

fused by the figure of Parkinson, which unfortunately has priority ; this drawing is in

every respect execrably bad, and undeserving of trust, so that after many unsatisfactory

attempts at comparison with English Trigonias I have felt compelled to discard it

altogether, and to regard the figure in the ' MineralConchology' as the typical example, as

it is altogether free from doubt, and is readily identified with numerous Weymouth

examples obtained in the Coralline Oolite formation or Lower Calcareous Grit of that

vicinity. Nevertheless, this variety admits of some variability of figure, and we may

regret that one or two additional specimens were not figured in the ' Mineral Conchology ;'

as an instance, refer to the figure in Mr. Damon's supplement to his ' Geology of Wey-

mouth,' which accurately represents a specimen of abnormal form, with the anterior side

very short, and the tubercles in the rows so large as to be partially confluent. Upon the

whole, the larger figure of Goldfuss (' Petr.,' pL 136, fig. b, c) is the best hitherto given of

the adult form, but the locality (Inferior Oolite of Gundershofen) is unquestionably an

error.

The T. clavellata, Agassiz, from the Oxford Clay of Dives, is remarkable for the great

elevation and recurvature of the umbones, and the horizontal direction of the rows of

costse. D'Orbigny has justly separated this species under the name of T. major ; it has

not been recognized in Britain.

The T. clavellata of Zeithen is so very unhke the English species that we may be

confident no true example of T. clavellata had come under his notice ; it appears to

coincide with T. signata, Ag. The T. clavellata figured by M. Hebert, from the Oxford

Clay of Tronville, is also a different species, remarkable for the great breadth of the area,

together with the shortness and prominence of the escutcheon. The Tngonia Bronnii,

Ag., of which a single defective specimen was figured in the memoir by that author, has

since been fully illustrated and described by M. Hebert in an interesting paper on the
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" Trigonise of the Coral Rag ;" he also states that he has seen specimens from the

Calcareous Grit of AVcymouth, and even expresses doubts as to the real type of T.

clavellafa. The specimens of T. Bronnii from Glos (Calvados) are much smaller than the

T. clavellata of Weymouth ; in all the specimens which I have examined the escutcheon

has greater breadth and is shorter ; the posterior extremity of the valve is broader and

less pointed ; adult specimens have the rows of tubercles less numerous, and their general

direction is more horizontal ; their irregularity in size and arrangement is also very

conspicuous when compared with T. clavellata.

Another very large clavellated species from the Lower Calcareous Grit of Yorkshire

and Oxfordshire has sometioies been mistaken for it ; this is the T. triquetra, Seebach,

for which the reader is referred to the description.

A near ally to T. clavellata is T. perlata, Ag., of which a great profusion of s[)ecimens

have been obtained in the Coralline Oolite of Pickering, for which also see the descrip-

tion.

In Britain T. clavellata has occurred very abundantly in layers of the Lower

Calcareous Grit formation in scars, and in the cliff at Sandyfoot Castle, near Weymouth
;

also in the same formation in Wiltshire and near to Filey Point, Yorkshire. Our figures

represent its usual dimensions.

Trigonia Voltzii, A(). Plate X, figs. 1, 2.

Trigonia Voltzii, Agassi:. Trigont'es, 1840, p. 2.3, pi. i.x, figs. 10— 12.

_ _ Opj)el. Juraforraation, 1856— 1858, p. 719, No. 88.

— CLAVELL.^TA, Morris. Catal., 1854, p. 228 (pro parte).

Few Trigonise have been the cause of so much perplexity and doubt as the present

form, the result of the very unsatisfactory figure given by Agassiz, and also of the

insufficiency of his desci'iption ; so obscure, in fact, has this species appeared to be, that

the greater number of authors have been contented to ignore it altogether. The figure

in the memoir of Agassiz represents the internal mould of a clavellated Trigonia, some of

the tubercles of which are impressed upon its surface, and the only distinctive character

that can be ascertained from it is that the form is more elongated than T. clavellata.

D'Orbigny (' Prodrome,' 2, p. 51, makes T. Voltzii a synonym of T. muricata,

Goldfuss.

Oppel (' Juraformation', p. 719) has a lengthened note upon T. Voltzii, which proves

that he was well acquainted with our species, of which he had himself collected several

specimens from the Kimmeridge Clay of Boulogne ; but he does not appear to have been

so certain with regard to the true type of T. clavellata, and he therefore gave no further
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comparison of the tAvo forms than to state that the figure of T. Foltzii will readily be

distinguished from the other by its greater length.

Having, after great delay, obtained perfect specimens of the Kimmeridge Clay T.

clavellata (so called), I am enabled to affirm its specific distinctiveness from the typical

or Calcareous Grit examples of T. clavellata, and to give its distinctive features with

sufficient precision, figures of which will. be given upon Plate X. Compared with that

form, T. Voltzii is a larger, and also, in proportion, a more lengthened form, the umbones

are somewhat more elevated and attenuated ; the anterior side is short, but the posterior

side is more produced ; the test is also unusually thick ; the convexity of the valves is

somewhat less, consequently the surface of the area is more nearly upon the same plane

with the other portion of the valve ; the area in its other features offers but little that is

distinctive, excepting that the transverse plications are unusually large, irregular, rugose,

and wrinkled ; they are united to the tubercles of the carinse. The rows of tuberculated

costae upon the other portion of the valve are invariably less numerous, and much more

widely separated, than in T. clavellata ; adult examples of the latter shell have sixteen or

seventeen rows ; the larger, T. Voltzii, has only eleven or twelve rows ; the tubercles also

have some differences, their number in each rOw is nearly similar, but the Kimmeridge

Clay shell has its tubercles compressed, or cuspidated and pointed, and, unlike the other,

they are much impressed by the lines of growth, which are unusually large and con-

spicuous over the Avhole of the valve. The largest specimens have the anteal portions of

the costse attenuated and cord4ike ; the largest tubercles are near to the posteal extremities

of the rows.

It may be a question of dispute how far the above-stated distinctions are of

specific value, or what are the limits of variabihty possessed by each of these two clavel-

lated Trigoniaj ; without discussing the arguments which may be adduced for their

distinctiveness or otherwise, it will be sufficient to remark that the peculiarities of each

form are observable upon all the specimens in the geological formation where they

occur, and are therefore of value in a stratigraphical point of view.

Separate valves of T. Voltzii occur in the Kimmeridge Clay of the coast of Dorset-

shire, in the same formation at Wootton Basset, Wiltshire, and in Lincolnsliu'e ; examples

with the valves united are rare. The localities given by Agassiz are Argentenay (Yonne),

also Besan^on ; Oppel gives Boulogne : all in the Kimmeridge Clay.
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Trigonia perlata, Ag. Plate III, figs. 1, 2, 3.

Teigonia clavellata, Young and Bird. Geol. Survey, 18L'8, pi. viii, fig. 18.

— PEKLATA, Agassis. Trigonies, 18-JO, p. 19. pi. iii, figs. 9— 11.

— — Hibert. Trigonies clavelldes. Jour, de Concliyliologie, 1861, pi.

vii, fig. 2.

T. perlata, kg., has not unfrequently been mistaken for T. clavellata, Sow., with

which, indeed, it possesses some strong affinities. These errors are for the most part

to be referred to the very imperfect single figure of the adult form given by Agassiz, and

to his having mistaken the species of Sowerby, and figured another and very different

form for his T. clavellata ; fortunately M. Hebert has given a good figure and precise

description of T. perlata in the memoir above cited on some claveljated Trigonias of the

Oxfordian Rocks. Although the features which distinguish the T. clavellata of Weymouth
from the T. perlata of Pickering had long been present to my mind, it was the memoir

of Hebert that enabled me to identify the latter with the species of Agassiz. Adult

specimens of T. perlata agree in size with those of the other species. Young specimens

are smaller than those of T. clavellata, and have their ornamentation much more minute,

as exemphfied in the rows of tuberculated costse, and in the tubercles upon the carinse ;

the form also is much more pointed and produced, both at the apex and the opposite

extremity of the valves, so that, even when comparing young specimens of both species,

their distinctness is evident. Adult specimens of T. perlata have much variability in the

number of costae and in the relative size of tubercles ; occasionally the costse form narrow

sub-tuberculatcd ridges, and the angle at which they approach the carina differs, but the

angle always exceeds that which occurs in T. clavellata. The apices are more produced,

narrow, and more distinctly recurved. After making allowance for occasional variability,

this latter feature is very persistent ; the opposite extremity is as constantly more

attenuated and even rostrated. This figure is produced, not by an actual difference in

the measurement across that part of the valve, but by the greater angle which that

portion of the area forms with the costated portion of the valve, so that when the valve is

viewed laterally, the posteal portion of the area is but little seen, and is not elevated as

in T. clavellata ; an appearance of greater breadth and roundness is thus imparted to the

posteal extremity of the latter species. The upper portion of the area is more depressed ;

but there is never any distinct furrow, and never any indications of a second row of

tubercles, as in T. clavellata. The three distinctive features, therefore, which are imme-
diately evident are the smaller and more pointed tubercles, the more narrow and recurved

apex, and the more produced and narrow posteal extremity in T. perlata. The more
distinctly ridged specimens have the interior borders of the valves scalloped. The valves

of Trigonia in the Coralline Oolite of Pickering occupy about a foot in thickness ; the

specimens are of all periods of growth, and the valves are invariably disunited. Their
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surfaces have frequently been worn by attrition, but tliere is never any appearance of

compression or distortion ; many valves are broken, so that only a minority have the

surface ornaments well preserved.^

Trigonia Bronnii, Ag. Plate IV, fig. 8.

Ltkodon clavellatum, Bronn. Lethsea Geognostica, 1834—1838, pi. xx, fig. 3.

Tkigonia Bronnii, Agassiz. Trigonees, 1840, p. 18, pi. v, fig. 19.

_ _ B'Orbigny. Prodr. de Paleont., ii, 1850,p. 16, No. 259.

_ _ mbert. Jour, de Conchy!., 1861, pi. vii, figs. 4, 6, et pi. viii,

figs. 1, 2, 3; Note sur les Trigonies clavellees de

I'Oxford Clay et du Coral Rag.

Compared with T. davellata, Sow., and T. perlata, Ag., the chief distinguishing

feature consists in the straightness or horizontal directions of the rows of costse which

approach the marginal carina nearly at right angles, and the costae last formed take

nearly the direction of the lower border. The irregularity and inequality in the tubercles

is also remarkable ; usually the second and third tubercles from the carina are larger than

the others, and the last-fomied one or two rows are smaller, irregularly knotted, and

cord-like ; their general direction is nearly horizontal, so that all the rows have their

extremities upon the anterior border. Near to the apices the rows are nearly plain, or

only slightly crenulated. The escutcheon nearly resembles that of T. davellata, excepting

that it is somewhat larger, and has also greater length ; the area and its ornamentation

do not offer anything remarkable, its posteal truncation is usually greater than in our

fio-ure. The lines of growth are less conspicuous than in the allied species. Measure-

ments of the dimensions are of little utility in a species whose figiu-e varies considerably.

More commonly the tubercles upon the costae are fewer and larger, and sometimes more

scabrous, than in either T. davellata or T. perlata. The usual figure of the shell is also

less elevated or more oblong ; in a multitude of examples which I have examined from

the Coral Rag of Glos these distinguishing features are persistent.

Stratiffraphical position and localities. In the vicinity of Weymouth it has occurred

1 The following section in descending order shows the position of the Trigonia bed at Pickering in

the Coralline Oolite

:

1. Rubbly coarse limestone with large coralline masses.

2. Thick bed of oolitic building-stone.

3. Hard band, one foot thick, full of shelly fragments, and of disunited valves of Trigonia perlata.

4. Thick bed of oolitic building-stone.

5. Flaggy, thin-bedded, hard oolite, full of small moUusca, Cerithium and Nerinsea (basement bed of

the Coral Kag.)

6. Yellow, hard, subsiliceous sandstones of the Lower Calcareous Grit.
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rarely, and does not usually much exceed the size of our figured specimen ; it is found in

the Calcareous Grit at Osmington Hill ; the same formation at Filey Point, Yorkshire, has

also produced it rarely, and not well preserved. In Normandy it is very abundant in

the Coral Rag of Glos and of Hennequeville.

•Trigonia iNGENs, Lycett, sp. nov. Plate VIII, figs. 1, 3, 3.

Shell sub-ovate or ovately oblong, convex anteally ; umbones obtuse, moderately

produced ; anterior border short, curved arcuately with the lower border
; posterior

border nearly straight, sloping obliquely, and terminating in a rounded, wide, posteal

extremity ; escutcheon large, lengthened, concave, its superior border raised ; area

moderately large, slightly convex, with a mesial divisional furrow, bordering a small

medium tuberculated carina ; the area is also bounded by two small minutely tubercnlated

carinse ; its surface has small transverse striations, which over its posteal half become

irregular rugose plications, the carinse at the same position also disappear. The other

portion of the shell has about fourteen rows of large, oblique, tuberculated costae ; the

tubercles, six or seven to each row, are large and rounded, but sometimes compressed at

their upper sides; they are nearly equal in size, but become suddenly small at the anteal

curvature of the valve, where the costae become cord-like and bend upwards. Tiie last

formed two or three costae are smaller, more depressed, and cord-like, or without distinct

tubercles, and in this degenerated condition they proceed anteally in the direction of the

lines of growth, or nearly parallel to the lower border. Specimens of adult growth have

the lengthened anteal slope occupied by a series of short, narrow, ridge-like, sub-tubercu-

lated costae, which pass upwards almost perpendicularly to the extremities of the larger

costae ; there are about twelve of these supplementary costae, they gradually disappear at

the curvature which unites the anterior and lower borders.

The lines of growth are strongly defined over the whole of the valves.

This is the only British species of the Clavellata known in the Cretaceous Rocks.

Compared with the numerous Jurassic clavellated species, it does not appear to possess

any sectional distinctive features ; its nearest ally is T. Vollzii, which it closely resembles

in the characters of the tuberculated costae, excepting that the rows are somewhat more

elevated or ridge-like, and that the largest tubercles are those nearest to the marginal

carina ; the general figure also is less lengthened ; the luubones are more obtuse, or less

produced, less attenuated, and have not the curvature of the Kimmeridge Clay species

;

the posterior side is of greater breadth, and is without attenuation or flattening ; the

short anteal supplementary series of costae is also another distinctive feature.

The internal mould is inflated anteally, compressed posteally ; the apices are widely
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separated ; the posteal muscular scar is unusually large. The height is equal to four fifths

of the length ; the diameter through the united valves is equal to half the length.

Stratigraj^ldcal position and hcalitij. The Neocomian formation of Downham,

Norfolk ; the rock is a coarse, brownish, or sometimes greyish-brown, incoherent sand-

stone, locally called Carstone ; various specimens, for the most part ill-preserved,

and also external casts, have been liberally forwarded to me from the Museum of the

Lynn Philosophical Society, through the kindness of Dr. Lowe of that place. Our

figures axe taken from moulds of gutta-percha pressed into the external casts, and also an

indifferently preserved internal cast.

Trigonia Juddiana, Lycett, sp. nov. Plate II, figs. 6, a, h, c; Plate IV, figs. 5, 7.

Shell gibbose, ovately oblong, short and trimcated anteally, posteally flattened and

angulated ; unibones antero-mesial, elevated, much incurved but scarcely recurved ; lower

border curved elliptically ; superior border of moderate length, shghtly concave, termi-

nating posteally in a considerable angle with the wide posterior border of the area.

Escutcheon large and slightly depressed ; its superior border is not raised. Area wide,

mesial furrow conspicuous ; the superior half of the area is depressed concave ; marginal

carina small, but well marked, with a row of regular, small, distinct tubercles ; transverse

plications upon the area very irregular, often wrinkled ; they frequently unite to form

varices at the median and inner carina ; near to the apex they become regular, plain,

narrow, transverse costellae. The other portion of the valve has about twelve or thirteen

rows of clavellated costse, which cun^e obliquely downwards and forwards from the

marginal carina, and form short, abruptly attenuated varices upon the curvature of the

anteal smooth, flattened space ; the rows terminate posteally at a smooth, slightly depressed

space, which widens downwards and separates the rows from the marginal carina. The

tubercles, from six to eight in each row, are prominent, pointed, and somewhat ovate ;

they are nearly of equal size, and the rows are synmietrical, excepting the two last

formed, which are rendered squamous by the large plications of growth near to the lower

border.

The diameter through the united valves is equal to half the length of the marginal

carina.

This is one of the most convex, and also short or sub-quadrate, forms of the

Clavellatce ; it will readily be distinguished by the general shortness of the figure, and the

truncated outline, both anteally and posteally, the smooth post-costal space, the general

gibbosity, and the short oblique rows of prominent pointed tubercles. It is aUied to, but

I believe distinct from, a clavellated species found in the Kimmeridge Clay of Boulogne

4
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{T. Biaauxiana, Miin.-Ch.') ; in the latter species the comparatively narrow area and the

lono' oblique slope of the hinge-border are essentially dilferent, and also the absence of

the wide, smooth, ante-carinal space. Another allied species from the same formation in

North-Western Germany is T. verrucosa, Credner/ but the latter is more erect, its

convexity is much greater ; the rows of tubercles are much more concentric, smaller, and

more numerous ; they become very small and attenuated as they approach to the position

of the carina ; this latter is also apparently destitute of tubercles ; it is, therefore,

clearly distinct. A clavellated species still shorter has also been figured in the same work

under the name of 1\ cUvosa ; it has the rows of costaj almost horizontal or sub-con-

centric, and appears to be destitute both of the smooth ante-carinal space and of tubercles

upon the marginal carina ; it is, therefore, more remotely allied to our species.

Some specimens obtained from the same bed in Lincolnshire, and at the same locality, are

more gibbose, with more numerous rows of costee, each of which has smaller and more

numerous tubercles ; the posteal extremities of the costaj curve upwards, and form small

faintly defined varices upon the smooth ante-carinal space ; these are exempUfied by

Plate IV, figs. 6, and 7, which afford a marked contrast to fig. 5. In both varieties

the lines of growth are strongly defined over the entire surface. As the test has undergone

considerable change, no portion of the granulated tegument remains.

Stratigrapkkal position and locality. The Kimmeridge Clay of Market Rasen,

Lincolnshire. The name is intended as a slight recognition of services to Jurassic

Geology rendered by Mr. John W. Judd in Lincolnshire and the adjacent counties,

during his labours as an oflicer of the National Geological Survey.

Trigonia triquetra, Seeh. Plate VI, figs. 1, a, b, 2.

Trigonia triquetra, Seebach. Der Hannoversche Jura, 186-1, p. 117, pi. ii, fig. 5.

Shell sub-trigonal, depressed ; umbones elevated, pointed, and slightly recurved

;

anterior side very short, its border abruptly truncated; lower and posterior borders

slightly curved, giving to the general form, with its pointed posterior and apical extremities,

an unusual trigonal appearance.

The escutcheon is large, slightly depressed, flattened ; its length is equal to half of

that of the marginal carina and to more than twice its breadth ; the area is narrow,

slightly convex ; the posteal half is more depresssd than the other ; the sides of the valves

are flattened ; they have rows of large varices, or in other instances tubercles, which pass

' " Note sur quelques especes nouvelles du genre Trigonia," par M. Muuier-Chalmas, ' Biill. de la Societe

Linneenne du Norraandie,' vol. is, 18G3-4, (Caen, 18G5), pi. iv, fig. 2.

2 ' Ueber die Gliederung der obern Juraformalion, &c.,' Ileinrich Credner, Prag, 1863, pi. viii, figs.

23, a, b, c.
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downwards to the lower border at right angles to the carina ; they are straight or

occasionally waved. The other specific features may be conveniently given under two

separate descriptions of individual specimens, the originals of our figures ; of these the

Yorkshire shell appears to be of more advanced growth than the other.

From Lower Calcareous Grit of Cimnor, From Lower Calcareous Grit of Filey Point,

Oxfordshire. Yorkshire.

The median and inner carinse are represented each The median and inner carinfe are slightly elevated ;

by a row of regular rounded tubercles the marginal each consists of an irregular series of unequal trans-

carina is distinctly elevated, and for two thirds of its verse varices, which are continuations of the large

length has a row of well separated rounded tuber- irregular plications that cross the area ; the marginal

cles ; towards the posteal extremity these become carina is elevated, consisting of squamous varices or

large plications. The costse consist of fifteen rows large plications, which are continued across the area,

of large and moderately elevated rounded tuberdes, The costse consist of about fourteen or fifteen rows

which, towards the border, become continuous rope- of oblique, but straight or somewhat waved, broad,

like varices ; the last three rows are altogether con- depressed ridges, each of which has about thirteen

tinuous and rope-like ; the lines of growth are dis- narrow, oblong or slightly rounded varices, which

tinct upon the lower portion of the valve, and are are much impressed by the large, irregular, longitu-

more conspicuous where they cross the area. dinal plications upon the sides of the valves ; the

varices are compressed obliquely from the direction

of the carina, and therefore not in the direction of

the lines of growth.

Apparently these specimens exhibit the extremes of variability to which the species is

liable in the surface-ornaments, and also in the figure ; the Cumnor shell is unusually

convex, and is also very short compared with the height; the other has the length

greater than usual in proportion to the height.

From T. davellata, and not less so from other of the ClavellateB, it is readily distin-

guished by the sub-trigonal depressed figure, and large, nearly perpendicular, nodulous

varices upon the sides of the valves. It has some resemblance to T. Suevica, Quenst., but

is much shorter, and the apex more elevated, with fewer oblique varices.

Large blocks of stone, detached by marine action from adjacent beds of Lower

Calcareous Grit, at Filey Point and at the Castle of Scarborough, contain rough and usually

ill-preserved specimens of this Trigonia, of a size comparable to the largest known

examples of the genus. In common with other insufficiently known clavellated forms it

has been assigned to T. davellata, Sow. Upon the coast of Yorkshire the valves are

seldom found disunited ; they are in contact, or spread open ; originally held together by

the ligament, or in the worst-preserved specimens the calcareous spar into which the

test was transmuted has disappeared, and the rough, brown, grit-stones still show the

ornamentation of the valves more or less imperfectly. The foregoing remarks are founded

upon eight examples of various dimensions, two of which are from the same formation at

Cumnor, Oxfordshire ; three have the valves in contact, the others are in a less satisfactory
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condition ; the largest has a length of six inches upon the marginal carina ; the opposite

measurement is four and a half inches ; but, judging from other imperfect specimens, these

are not the largest dimensions attained by the species.

M. Seebach states that T. triquetra occurs in the Coralline Oolite of Malton and

Pickering, but of this I know of no example ; in Hanover he gives as its locality the

Hersum beds of the Tonnjesberg, in true Coral Rag. Specimens are in the Museum of

Practical Geology, in the Museum of the Philosophical Society, Scarborough, and in

the cabinet of the author.

For the larger of the specimens figured (Plate VI, fig. 2) I am indebted to the gene-

rosity of Mr. Havvkridge, of Scarborough.

Trigonia Rupellensis, B'Orb. Plate VIII, fig. 4.

Tkigonia Rcpeliensis,D' 0/-%ny. Prodrome dePalcont., lS50,tomeii, p. 17, No. 2(J1.

— CLAVELLATA, var. Leckenby. Quart. Jour. Geol. Soc, 1859, vol. xt, p. 8.

Shell ovately trigonal, moderately convex ; umbones elevated, pointed, and slightly

recurved, placed within the anterior third of the valves ; anterior side short, both it and

the inferior border elliptically curved ; posterior side moderately produced, its border

somewhat concave. Escutcheon lengthened, narrow, depressed, and flattened ; its length is

equal to two thirds of that of the marginal carina; the area is narrow and flattened,

delicately transversely plicated, with three very small minutely knotted carinae, which

become evanescent posteally ; the posteal extremity of the area forms an obtuse angle,

both with the escutcheon and with the inferior border ; the apical portion of the area has a

few transverse costelte. The costated portion of the shell has about thirteen rows of

tuberculated costse, of which the four or five rows first formed are simply sub-concentric

and ridge-like or sub-tuberculated ; all the remaining costse have distinct rounded tuber-

cles, but their direction is very irregular ; posteally they are curved upwards to the

carina at a considerable angle, and the last three or four costae have their superior

extremities with the tubercles confluent or forming small depressed varices ; anteally

there are two or three short additional or supplementary rows of tubercles, which form a

very irregular and confused ornamentation over a large portion of the valve ; nevertheless,

the anteal extremities of the rows pass to the border in regular order and attenuated

form.

The plications of growth are strongly defined ; 'they impress the three last-formed rows of

costae. The length of the marginal carina is about one fourth greater than the height

;

the diameter through the united valves is equal to half the height.

Only a few specimens have been procured, and these vary much from each other in
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the number, character of, and description of the rows of costse ; with a single exception,

also, the condition of preservation assumed by these Kelloway Rock Trigonias is very

indifferent, and renders the task of description difficult and deficient in definition.

The description of T. Rupellensis in the ' Prodrome ' of D'Orbigny is very brief, but

appears to be sufficient to characterize the species. It was also briefly alluded to, and its

more prominent features indicated, by Mr. Leckenby, in his ' Memoir on the Kelloway

Rock of the Yorkshire Coast.' It has occurred very rarely ; the original of our figure, from

Mr. Leckenby 's cabinet, is the only perfect example with which I am acquainted.

Geologicalposition and locality. The Kelloway Rock of Red Cliff, near Scarborough,

associated with T. paucicosta and numerous other fossils characteristic of that formation.

The French specimens are from the Coral Rag of La Rochelle and Nantua.

TaiGONiA siGNATA, J(^. Plate II, figs. 1, 2, 3.

Tbigonia clavellata, Ziettien. Petref. Wiirtemburg, 1830, pi. Iviii, fig. 3.

— SIGNATA, Agassiz. Trigonees, 1840, pi. iii, fig. 8
;

pi. ix, fig. 5
; p. 18.

— — B'Orbigny. Prodrome, 1850, tome i, p. 278.

— DECORATA, Lyc. Ann. & Mag. Nat. Hist., 1850, vol. xii, pi. xi, fig. 1.

— — Morris and Lyc. Gr. Ool. Monog. Pal. Soc, 1853, pi. xv, fig. 1.

— — Morris. Catal., 1854, p. 228.

— CLAVO-COSTATA, Lyc. Ann. Nat. Hist., 1850, pi. xi, fig. 6 (variety;.

— SIGNATA, Oppel. Juraformation, 1856, p. 408.

— CLAVELLATA, Quenstedt. Der Jura, 1856, pi. Ix, fig. 13.

— SIGNATA, Dewalque and Chapuis. Pal. Luxemb., 1857, p. 172, pl.xxvi, fig. 1.

Shell ovately elongated, sub-trigonal, depressed; umbones antero-mesial, small, and

not prominent nor recurved, but rarely they are more erect and recurved ; the anterior side

is moderately produced and rounded ; both this and the lengthened lower border are curved

elliptically ; superior border straight and lengthened, or, more rarely, somewhat concave

;

area wide, flattened ; its posterior extremity is compressed and somewhat truncated,

bounded by two delicate, minutely tuberculated carinsc, and traversed longitudinally by a

mesial furrow, and sometimes by a minutely tuberculated carina for about the half of its

length ; it is also transversely plicated, either coarsely or delicately ; in the former case the

tubercles of the inner carina forms varices or continuations of the transverse plications

;

the whole surface of the area measured transversely is upon the same plane.

The escutcheon is depressed, lengthened, and narrow; its superior border is somewhat

raised.

The costated portion of the shell has a numerous series (about twenty) of oblique rows

of tuberculated costse, of which the first-formed four or five are slightly curved, but are

nearly horizontal, delicate, and sub-tuberculated ; the rows which succeed are also raised

;
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they have the tubercles small, separate, rounded, regular, and nearly of equal size,

excepting near to the anterior border, where the costse are attenuated and their tubercles

small and cord-like or indistinct ; the last-formed six or seven rows pass upwards nearly

perpendicularly to the marginal carina, with which they form a considerable angle ; these

portions of the last-formed costte are cord-like or imperfectly tubei'culated ; there are

thirteen or fourteen tubercles in each row.

Most commonly the rows of tubercles are symmetrical and continuous across the entire

valve, but occasionally the anteal portions of the valves have the tubercles confused and

irregular; in such instances the tubercles continue rounded and separate.

The examples upon our plate, which are only of medium size, indicate that the species

possessed variability both in the general figure and in the ornamentation. Some speci-

mens obtained near Chipping Norton are remarkable for the raised ridge-like figure of

all the costse, the indistinctness of their tubercles, the coarseness of the plications across

the area, the great convexity of the valves, and the recurvature of the umbones. A speci-

men with the valves spread open, now in the National Museum, Jermyn Street, is

remarkable for these peculiarities. The largest example I have seen is in the collection

of Professor Buckman, of Bradford Abbas ; its length is four and three quarter inches,

and is from the Upper Trigonia-grit of Rodborough Hill ; the area has coarse plications

which render the carinte obscure. The figure given by Messrs. Dewalque and Chapuis is

very distinctive in the characters of its costse, but the three large cord-like carinse upon

the area differ altogether from the numerous examples that have been brought under my

notice.

The very indifferent examples figured by Agassiz, especially that of his Plate III, fig. 8,

induced me at first to regard the British forms as a distinct species. The attenuations of

the carinal extremities of the costse, and their increase of size towards the anterior and

the lower border, as depicted in the example above quoted, are altogether unlike British

specimens, from whatever locahty they may be obtained ; it is, therefore, just possible

that the first figure of Agassiz may really represent another species, even if we allow

some latitude for variability in the ornamentation.

Additional examples of T. clavo-costata, Lye, indicate that it is the immature condition

of a large variety of T. sit/nafa, in which both the tubercles upon the costse and those

also upon the marginal carina participate in general increase of the dimensions ; the figure

is also less lengthened posteally than in the typical form. The few specimens which I

have examined are from white limestone in the vicinity of Stroud.

Affinities and differences. Prom T. clavellata. Sow., and T. perlata, kg., T.si^nata is

sufficiently separated by the more depressed form, the more numerous rows of costce, the

smaller and more numerous tubercles, together with the considerable angle at which they

approacli the marginal carina : others of the ClavellaicB are more remotely allied.

Stratigraphicalposition and localities. T. signata ap[)ears to be limited to the Inferior

Oolite, in which it has occurred at numerous localities, both British and Continental, but
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it is not a common species. In Dorsetshire it appears to be present, judging from the

matrix of two specimens which have come under my notice. In the Cotteswokl Hills the

upper hard ragstones, or Upper Trigonia-grit, yield many impressions of its outer surface
;

but examples with the test preserved are more rare. Rodborough Hill, near Stroud, and

other localities of the same vicinity, have produced good examples ; similar conditions

apply to the uppermost bed of the same rock in Oxfordshire, near Chipping Norton.

In the same county the ferruginous Inferior Oolite Sands at RoUwright Heath and Hook

Norton have yielded numerous specimens in a beautiful condition of preservation as

regards the test, both externally and internally. Examples of these are in the collection

of Mr. Stuttard, of Banbury ; and also in the Museum of tUe National Geological Survey,

Jermyn Street.

Following the course of the Inferior Oolite northwards, Mr. Sharp has failed to discover

our shell in the Sands of Northamptonshire ; and it appears to be equally absent in

Rutlandshire and in Lincolnshire, although the fossils of the Inferior Oolite throughout

its long course in the latter county have received considerable attention. In the North

Riding of Yorkshire, at Cloughton, near Scarborough, the hard grey limestone has

yielded it rarely ; specimens are in the collection of Mr. Leckenby of that place, and in

my own cabinet. Foreign localities are Longwy and St. Pancre, Luxembourg ; Gueret

and Moutiers, France ; also various localities in the Cantons of Soleure and Basle,

Switzerland : all in the Inferior Oolite.

Trigonia Scarburgensis, Lye. Plate IV, figs. 1, 2, 3, 4.

Teigonia Scakburgensis, Lycelt. Mon. Pal. Soc, 1863, p. 48, pi. xxxvii, fig. 1.

Shell ovately oblong, elongated, somewhat depressed ; umbones antero-mesial, pointed,

but not conspicuous, much incurved, and somewhat recurved ; anterior side moderately

produced, but with little convexity; its border curved elliptically with the lower border;

posterior border lengthened and straight, or sometimes slightly concave ; its extremity

attenuated and rounded. The escutcheon is very large, and but little depressed ; its

length is considerable, or equal to the height of the valves and to nearly three fourths of

the length of the marginal carina; its superior border is raised, which renders the

superior border of the valve nearly straight. The area is narrow, lengthened, and

flattened, delicately transversely plicated, divided by a faintly traced tuberculated median

carina and slight furrow ; it is bounded by two small carinas, which, in the young state,

are minutely tuberculated ; subsequently they form small elevated plications, and in the

most advanced stage of growth even these disappear, and the flattened snrface of the area

has only the usual folds of growth. The costated portion of the shell has the rows, for the

first five or six, regular, sub-concentric, and delicately sub-tuberculated ; those which
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succeed are in proportion luucli more widely separated, very irregular and oblique ; they

approach the marginal carina at a right angle. Anteally the costae become attenuated

and sub-tuberculated, their direction is more irregular and variable ; not unfrequently they

form a kind of undulation, and have the tubercles indistinct or cord-like ; in other

instances their direction anteally is nearly straight or horizontal, and invariably there is a

supplementary rib formed upon that side. The posteal extremities of the costae never

reach to the marginal carina ; it is separated from them by a smooth diagonal space for

the lower three fourths of its length, but this space is neither considerable nor altogether

uniform upon each valve in all specimens. The number of costae are usually about

thirteen, but occasionally sixteen ; the tubercles upon the few later-formed costae are

large and obtuse posteally, but their number upon each row and their figure are very

variable, some costae having only eight and others about thirteen tubercles.

This is one of the most elongated and irregular of the Clavellatce ; it is the Cornbrash

shell attributed to T. clavcllata in the lists of Cornbrash fossils given by Phillips,

Williamson, and Bean. In irregularity of the costae it quite equals T. irregularis, Seebach,

that beautiful Oxford Clay shell so long and well known at Weymouth ; but a comparison

of adult forms in the two species will at once show their distinctness. It approaches in

figure more nearly to T. Voltzii ; but in commencing our comparison with the umbones

we find that in T. Scarlitrffensis they are less produced and recurved ; the anteal side is

more produced, and has much less convexity ; the superior border is much straighter,

resulting from the more raised superior border of the escutcheon ; the rows of costae are

much more irregular, the tubercles are smaller and less raised ; they do not terminate

abruptly anteally, but become gradually attenuated and sub-tuberculated.

Young specimens having only eight or nine rows of costae have not any strongly

defined specific characters : they sometimes have portions of the granulated tegument

preserved. The left valve is not unfrequently found with its ornamentation imperfectly

developed, as in our specimen Plate IV, figs. 2, 3. The latter figure, which has been

exceeded in its irregularity, appears to have resulted from an atrophized condition of the

mantle upon that side ; a defect which is equally conspicuous upon the left valve of the

young specimen, fig. 4 upon the same plate, and is not, therefore, a concomitant of

advanced growth.

Stratigraplncal position and localiiics. It is not uncommon in the Cornbrash upon

the northern side of Scarborough Castle Hill and in Cayton Bay. The late Dr. Porter

obtained it in the same formation near to Peterborough. The officers of the National

Geological Survey state that it is an abundant fossil at several localities in the South Lin-

colnshire district.
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Trigonia tuberculosa, Lye. Plate V, figs. 9, 10.

Trigonia tdbeeculosa, Lycett. Ann. and Mag. Nat. Hist., 1850, pi. xi, f. 9.

_ _ Morris. Catal., 1854, p. 228.

_ — Lycett. Cotteswold Hills Handbook, 1857, pi. iii, f. 4.

— CLAVELLATA, Qiimstedt. Der Jura., 1857, t. 60, f. 14 ?.

— TUBERCULOSA, Riyaux and Sauvage. Descr. deesp. nouv. de L'Etage Bathon

du Bas-Boulonnois, 1868, p. 19.

Shell ovately trigonal, depressed ; umbones small, mesial, and recurved ; anterior

border produced, curved elliptically with the lower border ; superior border sloping and

nearly straight ; area narrow, with two small delicately tuberculated bounding carina?,

traversed transversely by plain costellae, which become posteally somewhat rugose and

less conspicuous. The sides of the valves have a numerous series (from eighteen to

twenty) of rows of curved and delicately tuberculated costse. The tubercles are regular,

very closely arranged, slightly compressed laterally, obtuse and produced downwards, so

that their bases almost touch the next succeeding row ; they are of equal size, excepting

near to the carina, when the rows become smaller.

It is allied to T. Griesbachi, Lye, to which the reader is referred, and also to T. davulosa,

Rigaux, and Sauvage, Mem. de la Soc. Acad, de Boulogne, 1867, vol. 3. The latter

species appears to differ from it solely in having delicate transverse striations upon the

area in lieu of the costellse upon our T. tuberculosa.

Geological position and locality . The Inferior Oohte shelly freestone at Leckhampton

Hill, near Cheltenham, where it has occurred rarely. Specimens are in the National

Museum, Jermyn Street, in the cabinet of Dr. Wright, of Cheltenham, and of the Rev.

P. B. Brodie, of Rowington ; for the smaller specimen figured I am indebted to the

kindness of tlie latter gentleman. Our figures do not clearly show the downward

prolongation of the little tubercles in each row.

Trigonia imbricata. Sow. Plate VI, fig. 5 a, b.

TiiiGONiA IMBRICATA, Sowerby. Mineral Concbology, 1826, t. 507, figs. 2, 3.

— — Morris and Lycett. Gr. Ool. Monog. Pal. Soc, 1853, p. 63,

t. 6, figs. 8, 8a.

_ _ Morris. Catal., 1854, p. 228.

— — Oppel. Juraformation, 1857, p. 485.

Under the above name i\Ir. Sowerby figured a minute Trigonia, which appears to be

m an immature or young condition, and of which adult specimens have not been recog-

5
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nised ; the peculiar imbrication of the costa; noticed by Mr. Sowerby appears to arise

from the erosion of their rounded tubercles.

In the ' Mineral Conchology ' it is described as " transversely oblong, depressed, with

five or six concentric, dentated, sub-imbricated keels upon the rounded anterior side ; the

posterior side obliquely truncated, ribbed. The carinsc upon the surface of this little

shell resemble terraces, one above the other ; each is divided into four or five angular

lobes.''

The little specimen herewith figured is larger than the type in the ' Mineral Concho-

logy ;' it has seven rows of regular, concentric, tuberculated costse, each of which has five

or six distinct tubercles ; anteally the rows become attenuated and only slightly tubercu-

lated
;
posteally they are well separated from the marginal carina, which consists of a row

of somewhat smaller tvibercles, corresponding in number to the rows of costa3 ; the area

has transverse, plain costelte, each of which is united to one of the carinal tubercles.

Our specimen is slightly broken posteally.

The few minute specimens hitherto examined difi'er from the young condition of all

the known Clavellated Trigonias of the Lower Oolites, and are believed to constitute a

distinct species.

Geologicalposition and localities. Ancliff and Bath in the shelly Great Oolite.

Trigonia Griesbachi, Li/c. Plate III, fig. 10, a, h.

Trigonia tuberculosa, Lycett. Pal. Soc. Suppl. Monog., 1863, p. 47, pi. xl, fig. 6;

not T. tuberculosa, Lye, Aun. and Mag. Nat.

Hist., 1850, t. ii, fig. 9.

The little T. Griesbachi is only known by a single specimen, which fortimately is in

so excellent a condition of preservation that its entire specific characters are fully exposed,

and have been faithfully delineated in the magnified figure above cited, and published by

the Palseontographical Society in 1863. At that period a single specimen of T. tuber-

culosa was all that remained at my disposal for comparison, and its condition was by no

means in so satisfactory a state ; it was, without doubt, nearly allied to the Cornbrash

Shell, and making some allowance for diBFerence of mineral character, and of geological

position, I was induced to regard the two as not specifically distinct or differing only

within the Hmits that might possibly be induced by altered conditions of geological

habitat and of fossilisation. The examination of additional specimens of the Inferior

Oolite shell have convinced me of the real distinctness of the two little Trigonias, and

that their distinctive characters are as follows

:

T. Griesbachi has nearly the general outline of its ally, but is more depressed, so that
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its area is much more nearly upon the same plane as the other portion of the surface ; its

marginal carina is, therefore, more remote from the superior border of the valve. The

rows of tuberculated costse are much more numerous, and their tubercles are also smaller,

so that when viewed in certain directions the rows appear to take a different direction,

and to be nearly vertical. The tubercles in their figixre accord with those of the Inferior

Oolite species ; their bases are compressed laterally, and touch the row of tubercles next

in succession ; but it is only in T. Griesbachi that their close proximity produces this

deceptive appearance of a vertical arrangement in the rovi^s.

The area is flattened, narrow, with two very small tubercvdated, bounding carinse,

and with acute, transverse costellse, every alternate one of which forms a small varix upon

the inner carina, and is prolonged somewhat upon the escutcheon.

8trati(/raphical position and locality. The late Rev. A. W. Griesbach obtained this

remarkable little species in the Cornbrash of Rushden, Northamptonshire. It has also

occurred in the upper zone of the Great Oolite, near to Cirencester.

Trigonia FORMOSA, Lyc. Plate V, figs. 4, 5, 6.

Teigonia striata, Quenstedt. Jura., 1857, tab. 46, fig. 2.

— FOEMOSA, Lycett. Jour. Geol. Soc, 1859, note in Memoir of Wright ou the

Inferior Oolite formation.

Shell ovately trigonal, depressed ; umbones elevated, pointed, and recurved ; anterior

side moderately produced ; both it and the lower border elliptically curved ; superior

border lengthened and concave ; area rather narrow, flattened, with closely arranged

acute, transverse striations ; a faintly marked oblique, mesial furrow, and bounded by

two small densely and minutely dentated carinae ; the escutcheon is concave, smooth, and

lengthened, sloping obliquely downwards, forming a considerable angle posteally with

the posterior extremity of the area. The costated portion of the shell has very numerous

narrow, oblique, knotted ridges, which are small at the carina, but increase in size

auteally, where they also curve more or less horizontally, even to the anterior border ; the

last-formed five or six ridges arrive at the pallial border almost without curvature.

The umbonal extremity of the area has costellse in lieu of ti'ansverse striations. This

well-characterised species was long confounded with T. striata, Miller, owing probably to

the bad figures originally given of the latter species ; as a contrast to these the Triyonia

Montierensis figured by Goldfuss under the name of T. striata is excellent. Upon comparing

examples of equal size it will at once be observed that the general figui'c is very different

;

T. striata is by no means depressed like the other ; its superior border is short, straight,

and nearly horizontal, so that its posteal extremity is at less than half the distance from
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tlie umbo to the lower extremity of the sliell ; the less conspicuous umljones, and great

comparative breadth of the area, are also so remarkable that tliey impart a sul)-quadrate

aspect to the whole, and a wide truncation to the posterior side ; the fringing tubercles

of the costse are also more dense and delicate than in T.formosa. Length of an adult

specimen of T.formosa 29 lines ; height 24 lines.

Stratigraphkal position and localities. T. formosa has occurred in the Inferior

Oolite at Dundry Hill, but probably not at any more southward locality in Somersetshire

or Dorsetshire, where it is replaced by T. striata. In the Cotteswold Hills it has

occurred in the Supra-liassic Sands at Frocester Hill, and also in several beds in the

Inferior Oolite, beneath the upper Trigonia Grit, at various localities, more especially at

Cold Comfort, near Cheltenham, and at Rodborough Hill, near Stroud ; it appears to be

altogether absent in the Inferior Oolite, in its extension through the counties of Oxford,

Northampton, Lincoln, and York. Another and nearly allied species from the red Inferior

Oolite of Moutiers, Normandy, has the general figure and orna-

mentation nearly resembling T. formosa, excepting that the

Moutiers form has greater convexity, and the escutcheon has

greater breadth ; the rows of costse increase in size anteally, and

the tubercles have each a small pillar, which descends perpendi-

cularly to the costse next in succession. The space between the

anteal extremities of the costa; and the border has a numerous series

of small transverse supplementary costas. All the examples which

have come under my notice are smaller than average specimens of

T. striata or T. formosa. 'i'he British Museum has a fine series.

I propose for it the name Trigonia Moutiercnsis.

Trigonia striata, Miller. Plate V, figs. G', 7, S.

TniGONiA STiiiATA, Soio. Mill. ClioL, 1819, t. 23", figs. 1, '1.

— — Morris. Catal., 185 J, p. 2'29.

— — Oppel. Juraformation, 1857, p. 407.

Shell subquadrate, short, moderately convex ; umbones small, erect, only slight!}

recurved, antero-mesial ; anterior side short, somewhat truncated, lower border curved

elliptically ; superior border sliort, horizontal, forming a considerable angle with the wide

truncated extremity of the area ; the length of this truncated border exceeds tliat of the

superior border. Area very wide and flattened, traversed mesially by an obscure furrow

which slightly bends the transverse striations ; these are very regular and minute, even to

the apex. There is no mesial carina, and almost no inner carina, as the transverse
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striations are cut oif abruptly at tliat border. The marginal carina is always clearly

defined ; it is very narrow, ridge-like, minutely tuberoulated, and has only a slight

curvature.

The escutcheon is narrovt^, lengthened, and much de|)ressed ; its superior border is

considerably raised. The other portion of the surface has about twenty-two narrow,

obliquely curved, and elevated costse; they are small towards the carina, which they

touch, and descend almost perpendicularly ere they curve towards the anterior border.

The last-formed six or seven costse attain tlie lower l)order ; each costa is fringed with a

densely-arranged row of small, elevated, obtuse tubercles, which are frequently somewhat

compressed laterally. The interiors of the valves have the lower border prominently

dentated.

The most remarkable features in this species are the short sub-quadrate figure and the

large size of the area; the height is equal to, or even slightly exceeds, the length, and the

surface of the area is equal to two fifths of the entire valve. Its general aspect is so

peculiar that it will not readily be mistaken for any other species ; but the only authentic

figures are those in the ' Mineral Conchology,' which can only be described as bad

specimens badly drawn, and this will account for the fact that both Goldfuss and Agassiz

have fallen into error respecting it; each of them has figured for T. striata a different

species.

Another allied species is T. spimlosa, described but not figured by Messrs. Young and

Bird in their ' Geology of the Yorkshire Coast,' and soon afterwards figured but not

described by Professor Phillips, in his ' Geology of Yorkshire,' ;is T. striata, and subse-

quently by Agassiz as T. tuberculatfi. In this species the much more lengthened area and

the different costae with their larger tubercles will serve to distinguish it. The name

chosen by Miller refers to the transverse striations upon the area. The little shell figured

by Agassiz for T. striata. Miller ('Trigonies/ tab. 4, fig. 12), is not that species but the

single small figure, and insufficient description renders it difficult to be assigned to any one

of the allied Inferior Oolite forms. The characters of the rows of tuberculated costae

differ equally from T. Moutierensis, T.formosa, and T. Phillipsi ; the general figure has

no resemblance to T. striata.

Straiigraphical position and localities. The zone of Ammonites Huraphriesianus in

the Inferior Oolite at various localities in the Counties of Somerset and Dorset. It appears

to be altogether absent in the more northern extension of the Inferior Oolite in its course

through the Cotteswold Hills, and is also absent in Oxfordshire, Northamptonshire, Lin-

colnshire, and Yorkshire ; it appears, therefore, that the Mendip Hills presented a dividing

barrier at the period of the deposition of the Inferior Oolite formation, and thus had an

important influence upon the distribution of its testaceous mollusca.
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Trigonia Phillipsi, Mor. and Lye. Plate VI, figs. 3, 4.

Tkigonia STKiATi, Jgosiiz. Trigonies, 1840, pi. iv, fig. 12 (not figs. 10, 11).

— FiiiLLiPsi, Mor. and Lye. Pal. Soc. Gr. Ool. Monog., 1853, tab. 0,

fig. 1, p. G2.

— — Morris. Catal., 1854, p. 228.

Shell sub-ovate, convex ; umbones obtuse, moderately elevated, and scarcely recurved ;

anterior side produced, its border elliptically curved with the lower border ; superior

border nearly straight, of moderate length, sloping obliquely ; area flattened, transversely

lineated, divided by an oblique furrow, and bounded by two very small, minutely

tuberculated carinse ; escutcheon excavated, wide, its length is equal to half of that of the

marginal carina; the costated portion of the shell has very numerous closely arranged

concentric, raised, and minutely tuberculated costae. About thirty rows may be counted

in a specimen fifteen lines in length ; the first few costae appear to be destitute of tubercles ;

all the rows are nearly of equal size throughout their course, and are very closely arranged,

bordering upon the carina ; they do not quite reach the anterior border, but form a slight

undulation ujwn the anteal slope ; their posteal extremities rise nearly perpendicularly

towards the marginal carina.

T. striata. Miller, and T.formosa, Lycett, are allied to it. From the first it is sepa-

rated by the smallness and obliquity of the area, and by the length of the superior border,

which offers a marked contrast to the short sub-quadrate figure of Miller's species.

From T. formosa it is distinguished by the greater convexity, by the absence of the

acute recurved umbones, and by the concentric in lieu of the oblique costae of that species

;

the tubercles, also, are much more minute both upon the costae and the carinse, and,

contrary to T.fomiosa, the few first costae are plain.

The height is about one sixth less than the length, but specimens differ in their

proportions; no example with the valves united has been obtained.

The figure given in the Monograph of the Great Oolite Mollusca (Palaeont. Soc, 1853)

is unusually short posteally, which may have resulted from the position in which the

specimen was placed before the artist.

Strati(/raj)Jiical positions atid localities. It has occurred in several distinct beds of the

Inferior Oolite near to Stroud very rarely, in cream-coloured, nearly hard limestone ; at

Desborough, Northamptonshire, in brown ferruginous oolite ; in white oolite at Stamford,

Lincolnshire, and in a similar rock at Stoke, near Grantham ; at Appleby, North Lincoln-

shire, in the lowest bed of Inferior Oolite, a hard, brownish oolite. Our specimens

figured are from the latter locaHty, and were presented to me by the Rev. J. E. Cross;

the larger one is more lengthened than is usual ; at neither of these localities is it common.

It is not certain that the species has been obtained at any foreign locality. Fine

specimens are in both of our great national museums, in the collection of the Rev. J. E.

Cross, of Appleby, and in that of the author at Scarborough.
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Trigonia irregularis, Seeb. Plate. V, figs. 1, a, 5, 2 ; PI. VII, fig. 6.

Trigonia, Bamon. Geol. Weymouth, Suppl., 1860, pi. ii, fig. 3.

— Seebach. Der Hanuoverscbe Jura. See his obs. on T. triguetra.

Shell ovately trigonal or oblong ; umbones antero-raesial, prominent, and recurved

;

anterior side short, moderately convex, slightly truncated ; its lower portion curved w^ith

the lengthened lower border, which is sHghtly sinuated near to its posteal extremity ; the

posterior or superior side has its border concave and terminally rostrated.

The escutcheon is very large and depressed ; its length exceeds the half of the entire

length of the shell; its superior border is only slightly raised. The area is narrow,

having three tuberculated carinse ; the inner and median carinse have each a row of small,

transverse, nodose varices rather distantly arranged ; these are ultimately lost in the large

posteal plications of growth ; the marginal carina is small, consisting, for about a third of

its length, of a narrow, elevated, finely-indented ridge ; subsequently it acquires small

transverse nodose varices similar to those of the median and inner carinse. The transverse

plications npon the area are for the most part small excepting near to the apex, where its

surface is occupied by about eight regular, narrow, transverse costellae. The superior

half of the area is the more depressed, and has sometimes a minute line of tubercles

bordering upon the mesial furrow, and parallel to the median carina. The other portion

of the valve has about fourteen rows of sHghtly elevated costae decked with distinct,

elevated, conical, pointed, and unequal tubercles ; the first-formed six or seven rows are

regular and concentric ; those which succeed are more or less irregular both in their

direction and in the size and arrangement of the tubercles ; the anteal portions of the

rows become broken and confused ; the tubercles adjacent to the border are the smaller,

and are often compressed laterally. The posteal extremities of the rows are separated

from the marginal carina by a smooth and slightly-depressed space which widens

downwards, and terminates at the lower border in a well-marked undulation of the border

;

the number of tubercles in the rows varies from eight to ten. The figure in Mr. Damon's

' Supplement ' is an extreme example of that general irregularity in the arrangement of

the tubercles which Seebach has adopted as a name for the species. The large imperfect

specimen which we have figured (Plate V, fig. :2) exhibits the greatest irregularity

observed ; the small specimen (Plate VII, fig. 6) is an example of the forms in which the

irregularity in the rows of tubercles is so slight as to be quite inconspicuous. The

smooth ante-carinal space is always present but varies in its size.

Stratigraphical jiositions and localities. In the Oxford Clay of Weymouth it is

moderately abundant. It has occurred, also, less frequently in the Kimmeridge Clay of

Wootton Basset, Wilts.
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Trigonia Woodwarui, Lycett, sp. iiov.

Shell large, ovately trigonal, depressed ; umhones elevated, pointed, recurved, placed

at about tlie anterior third of the valves ; anterior side produced, its border curved

elliptically with the lower border, which is lengthened and nearly straight posteally ; the

superior border is nearly straight, it slopes downwards obliquely, and forms only a slight

angle with the posteal border of the area, the lower extremity of which is pointed. The

escutcheon is narrow, lengthened, and concave ; its superior border is raised. The area is

narrow, its superior or unibonal portion forms a considerable angle with the costated

surface of the shell ; it has three small tuberculated carinte, which l)ecome evanescent

posteally, and transverse irregular plications, which form near to the umbo, acute, regular,

small costellsB. The other portion of the shell has the rows of costas small, widely

separated, nearly straight or oblique, sometimes somewhat undulated ; the tubercles in

the rows are numerous, rounded, closely placed, and imequal ; they become smaller,

crowded in the rows, cord-like and attenuated near to the anteal and lower borders ; the

few last-formed rows are smaller, their pallial portions curve much forwards ; abo\it

twelve distinct rounded tubercles occur in each I'ow. The lines of growth are strongly

defined over the whole of the shell.

Length 4^ inches, height 3^ inches, diameter through the united valves If inclci:.
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It is distinguished from T. clavellata and also from T. perlata by its more depressed

figure, by the more produced anterior side, by the straightness of the lower border, by

the unusually narrow area, by the straight, equal, or slightly undulated rows of costse,

which also have the tubercles smaller, more numerous, and more equal in size, so that the

surface of that portion is remarkably wide, flattened, and uniform in its aspect. The

costse approach the small marginal carina nearly at right angles to it.

Compared with T. Fellati, it is less lengthened, and its rows of costae are more

numerous and less curved.

T. Woodwardi has occurred rarely in the Kimmeridge Clay of Dorsetshire and of

Wootton Basset, Wilts. Two specimens from the latter locality are in the British

Museum, numbered 66, 126, but their state of preservation is only indifferent. Fine

examples from the same formation at Villersville, near to Honfleur, are also in the

Museum collection.

Trigonia Pellati, 3Iun. dial. Plate VII, figs. 1, 2, a, h; PI, XI, fig. 1.

Trigonia Pellati, Munier Chalmas. Bull. Soc. Linn, de Normandie, 1865, torn, ix,

pi. iv, fig. 4.

— — Eebert. Bull, de la Soc. Geol. de France, 2nd ser., 1865, torn, xxiii,

p. 216.

— — De Loriol et Pellat. Monogr. Paleont. et Geol. de I'Etage Port-

landien des envir. de Boulogne-sur-Mer,

1866, tab. viii, fig. 4.

Shell oblong, inordinately elongated, wide upon the superior, depressed or wedge-

shaped towards the inferior border ; umbones near to the anteal extremity of the valves,

obtuse, much incurved and depressed, anterior side very short, truncated, with consider-

able convexity, its border curved elliptically with the lower border which is very long

and straight ; the superior border is also very long, its border is slightly concave, its

posteal extremity forms an obtuse angle with the posteal border of the area, and termi-

nates with its extremity somewhat pointed and nuich produced. The area has great

length, and slightly convex, with a well-marked mesial furrow bordering a line of minute

tubercles and bounded by two delicately traced and minutely tuberculated carinae, which

posteally become transverse, irregular plications. The escutcheon is flattened, of moderate

breadth, and unusually lengthened ; the ligamental fossa also partakes of the general

lengthening of the superior border ; the area has transverse, irregular plications, which

become large posteally. The sides of the valves are very narrow, and have a few rows of

very distantly arranged, oblique, tuberculated costse ; three or four of the tubercles near

to the carina are large, rounded, pointed, and much elevated ; those upon the lower half

of the valve become rapidly smaller and more depressed ; their rows curve anteally almost

6
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in the direction of the lower border. The tlrst formed five or six costae are more straight

and oblique; each has its upper terminal tubercle unusually large and elevated.

The height is equal to two fifths of the length, and is one fifth greater than the

diameter across the superior border.

This is the most elongated of the davellata ; the great length and horizontal direction

of the superior border readily separates it from T. Voltcii and from T. incurva ; others

of the section are more remotely allied.

Stratigrapliical position and localities. Both the specimens figured upon Plate VII

were obtained by Mr. Mansell in the Kimmeridge Clay of Kimmeridge Bay, Dorset. The

broken specimen has the area somewhat compressed or spread upwards ; it has also

occurred in the same formation near to Ely, and in the vicinity of Westbury, Wilts.

France, Boulogne-sur-Mer.

Trigonia incurva, Benett. Plate IX, figs. 2, 3, 4, 5, 6.

Tkigonia incukva, Etherelda Benett. Catalogue of Organic Remains of Wilts., 1831,

pi. xviii, fig. 2.

— — Sowerfjij. In Fitton. Geol. Trans., 2nd ser., 4, 1836, tab. x.xii,

fig. 14 (internal mould).

— — BroiiH. Iude.%- Paleontologie, 1848, p. 1280.

— — D'Orbigmj. Prodrome de Paleont., 2, p. 60.

>— — Morris. Catalogue, 1854, p. 228.

— — Cotteau. Etud. sur les Moll. Foss. de la Yonne, fasc. 1, Prodrome,

1853-7, p. 76.

— — Opjyel. Juraformation, p. 721, 722, No. 14.t.

— — Damon. Geol. of Weymouth Suppl., 1860, pi. vii, fig. 1 (internal

mould).

— Heberti, Munier Clialmas. Bull, de la Soc. Linn, de Normandie, vol. ix,

1863—4, pi. iv, fig. 5.

— INCUKVA, Hebert. Note sur la Terr. Jurassique du Boulonnais ; Bull. Soc.

Geol. Fr., 2nd ser., t. xxiii, p. 214, 1865, p. 220.

— — Pellat. Bull. Soc. Geol. de Fr., 3rd ser., 1866, t. xxiii, p. 226.

— — P. de Loriol et E. Pellat. Monogr. Paleont. et Geol. de I'Etage

Portlandien des environs de Boulogne-

sur-Mer, 186C, pi. viii, fig. 3.

Shell elongated, cm'ved at the two extremities or sublunate; anterior side convex;

posterior side lengthened, curved, depressed ; umbones large, obtttse, elevated, somewhat

recurved, and placed near to the anterior border, which is curved elliptically with the

lower border. Escutcheon concave, lengthened; its superior border is somewhat raised.
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Area narrow, distinctly bipartite with three dehcate tuberculated carinas and irregidar

transverse plications ; there are also some irregular varices near to the posteal portions of

the median and inner carinse ; those of the latter extend a little upon the escutcheon,

The ornamentation upon the other portion of the valve varies much in accordance with the

development in the growth of the shell. A specimen two and a half inches in length has

twelve rows of tuberculated varices, which rise nearly perpendicularly to the carina ; anteally

they curve much forwards, and are continued in an attenuated condition almost to the

anterior border ; the superior portions of the varices have the tubercles large, rounded,

but somewhat unequal and irregular ; anteally they rapidly become small and cord-like ;

the lines of growth are strongly marked over the whole of the shell. A specimen three

and a half inches in length figured by Messieurs de Loriol and Pellat has the costge more

broken near to the anterior border; they lose all distinctness and form an irregular

assemblage of small tubercles. The original figure given by Miss Benett represents a

condition of growth still more advanced, the anteal gibbosity has much increased, and its

border is almost destitute of tubercles ; the plications of growth have also become more

conspicuous. A specimen greatly larger and still more inflated from Niangle, Boulogne,

is No. 36913 in the British Museum; the anteal folds of growth have here replaced all

ornamentation.

In the Portland Oolite at Swindon and at the Isle of Portland internal moulds are

common, but it rarely happens that any considerable portion of the test is adherent ; the

characters of the surface may, however, be ascertained upon the adherent portions. The

examples figured 5 and 6, Plate IX, represent the more frequent condition of such

specimens. Figs. 4 and 5, upon the same plate, may be regarded as a distinct variety

from the Kimmeridge Clay, with the anteal

portions of the varices curved and unbroken.

No. 2 has suffered somewhat from vertical

pressure, its umbo is more than usually

produced and pointed.

In the Portland Oolite of Boulogne it

has occurred in a better condition of pre-

servation and of much larger dimensions;

the original of our wood engraving is from

the latter locality, and represents an example

of adult growth, but not of the largest dimensions, the size is reduced one half; the small

anteal supplementary varices are unusually nmnerous and strongly defined.
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Trigonia spinulosa, Young and Bird. Plate III, figs. 4, 5, G.

Trigonia spinulosa, Young and Bird. Geol. Survey, 1828, p. 225.

— STRIATA. Phil. Geol. York., 1829, 1, pi. xi, fig. 38 (not T. striata, Miller).

— TUBEBCULATA, Jgasiii. Trigonies, 1842, p. 20, t. ii, fig. 17, et tab. ix,

figs. 6—8.

— — Oppel. Juraformation, 1856, p. 407.

— STRIATA, D'Orbigny. Prodrome, vol. i, 1850, p. 278, No. .312 (supposed by

him to be young examples of T. striata).

Shell ovately trigonal, moderately convex, urabones not prominent, much incurved,

obtuse but only slightly recurved, antero-mesial ; anterior side short, curved elliptically,

with the lower border, posterior side, produced and compressed. Area moderately large,

transversely irregularly plicated, divided by a delicately tuberculated carina bordering a

furrow ; the two bounding carinse are large, with prominent rounded tubercles ; the superior

half of the area is more depressed than the other. The escutcheon is very large and

depressed, but its upper border is moderately raised throughout its length. The other

portion of the surface has about fifteen rows of large, raised, tuberculated costse, of which

the first formed seven are simply concentric ; all the rows are small, ridge-like, and only

subtuberculated anteally ; the tubercles in the rows are distinct, but slightly compressed

laterally, and increase in size posteally ; the general direction of the rows is nearly hori-

zontal anteally, or slightly directed downwai'ds
;
posteally they curve upwards rather sud-

denly and are united to the carina at a considerable angle ; they therefore most freqiiently

form a kind of slight undulation posteally at the part where the tubercles are the largest.

The three tuberculated carina3 and median groove are usually well defined, but occa-

sionally, as in the second specimen figured by Agassiz, there is no median row of

tubercles bordering the groove.

No figure of this species is given in the work of Messrs. Young and Bird, but their

description is sufficiently precise and comprehensive to leave no doubt of the species

intended. The figure given in the ' Geology of Yorkshire' is very characteristic and must

have been named striata from mistaken recollection, as it is impossible that it could have

resulted from comparing the species of Miller with that from Blue Wyke ; the first figm-e

of T. tuberculata, Ag. ('Trig.,' t. ii, fig. 17), has been drawn from a specimen distorted by

compression. Specimens differ considerably in the proportions of their length and

height.

D'Orbigny ('Prodrome,' i, p. 27S) has fallen into the same mistake as Phillips in

regarding T. tuberculata as the young of T. striata ; the very coarsely drawn and indif-

ferent figures in the ' Mineral Conchology' of T. striata will perhaps account for these errors.

T. sjnnulosa is more nearly allied to T. formosa, Lye., but comparison will show that

the former is more convex and much more produced posteally ; the figure of the rows of

costse is difierent, the greater size of the posteal tubercles and their separation in the
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rows are also distinctive. The escutcheon in T. spinulosa is larger, the three taberculated

carinse upon the area also distinguishes that portion of the shell.

Geological positions and localities. T. spinulosa occurs not uncommonly in the shelly

bed of the Dogger at Blue Wyke, also in the Ironstone of Glaizedale, associated with T.

denticulata, Ag.,|and T. V. costata, Lye. Specimens more or less imperfect also occur rarely

in the Supra-Liassic Sands atFrocester.Hill, Gloucestershire. The localities mentioned by

Agassiz for his T. tuberculata do not define its geological position clearly in Southern

Germany, but, from its association with T. costellata and T. pulchella, we may infer that

its position nearly agrees with that at Blue Wyke.

Trigonia coballina, D'Orb. Plate III, figs. 7, 8, 9, 11 ; Plate VIII, fig. 3.

Tbigonia corallina, D'Orhigmj. Prodrome de Paleont., vol. ii, 14th et., 1850, p. 16,

No. 260.

— CLAVELLATA, var. JuRENSis, Greviingh. Gest. u. Geolog. Livouia und Cour-

land, Dorpat, 1864.

" Espece voisine pour les j^etits tubercles rapproches du cotes du T. concentrica, mais

avec les cotes bien plus serrees, moins arquees, I'area anale striee en travers."—
D' Orbigny.

Shell ovately trigonal, convex ; umbones antero-mesial, not much elevated, incurved,

and somewhat obtuse, anterior side short and curved elliptically with the lower border,

posterior slope lengthened, its outline rather convex, its junction with the area is obtusely

angulated or somewhat rounded. The escutcheon is lengthened and depressed, its upper

border raised ; the area of moderate breadth, flattened, with three small imperfectly

developed tuberculated carinae ; it has irregular rugose plications posteally, which, near to

the umbones, become transverse narrow costellse. The other portion of the surface has

numerous rows of narrow, ridged, curved, costse ; their tubercles are small, irregular, and

unequal, closely arranged, becoming attenuated and imperfectly developed towards the

anteal extremities of the rows, which, at that portion of the valve, have but little regu-

larity and are but slightly curved. The young examples (Plate III, figs. 8, 9, 11) are from

the Coralline Oolite of Wiltshire, and were collected by the officers of the National

Geological Survey. The larger examples (Plate III, fig. 7, and Plate VIII, fig. 5) are from the

Coralline Oolite at Pickering. As a species it is distinguished from T. concentrica, Ag.

(' Trigon.,' p. 20, pi. 6, fig. 1 0), by its shorter figure, its ridge-like sub-serrated costse, which

have less curvature ; the area also with its anteal ridge-like costellse and rugose middle

and posteal portions is equally distinctive.

Sfratigraphicalposition and localities. It occurs very sparingly in the Coralline Oolite

of Pickering associated with T. perlata, Ag., from which it is distinguished by its small

dimensions, by the much greater number of the rows of costse, by their more horizontal
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direction and more close arrangement. The tubercles are also smaller and much

more numerous. The three smaller immature examples are from the Coralline Oolite of

Wiltshire. A specimen larger than these latter, but also of immature growth, was for-

warded by Professor Grewingk, of Dorpat, to Mr. Leckenby, together with a series of

Livonian Oxfordian testacea. The Trigonia was named T. clavcHata, var. Jurensis,

obtained in the vicinity of Popilacny, Province of Kowno, associated with a young example

of T. monilifera, Ag. France, Tonnere (Yonne).

Trigonia parcinoda, Lycett, sp. nov.

Shell small, moderately convex, ovately subquadrate, the length slightly exceeding the

height ; umbones small, antero-mesial ; area large, flattened, or slightly concave, tra-

versed transversely by large regular costellse ; there is no mesial furrow ; the marginal

carina is small but distinct ; its sub-umbonal portion has several minute tubercles, there is

no distinct inner carina and the escutcheon is small and inconspicuous ; the posteal

border of the area descends abruptly from the extremity of the

escutcheon. The other portion of the surface has about ten rows of

small horizontal and gently curved costse, each of which is crossed

perpendicularly by about six small regular varices ; these are of moderate

size and are distantly arranged about the middle of the valve, becoming

Magnified twice. small and indistinct towards the anteal border ; the costellae upon the

area form continuations of the costse, but near to the posterior border the former become

smaller and more numerous.

Height, 4 lines ; length, 5 lines ; the surface of the area is equal to two fifths of the

entire valve.

A pretty little sub-quadrate species remarkable for the few small, widely separated

perpendicular varices upon the costated portion of the valves ; it does not possess any

striking affinities to other of the Clavellatce, and is known only by the sole specimen here

figured, which is now in the British Museum, numbered 67,272.

Stratigraphical position and locality. It was collected many years since by Mr.

Etheridge in the Inferior Oolite of the Halfway House Quarry near Yeovil.

Trigonia impressa, Sow. Plate VII, figs. 4, 5.

Trigonia impressa, Sowerby. Jour. Zool., vol. 3, tab. xi.

— — Prevost. Ann. Scieiit. Nat., vol. 4, tab. xviii, figs. 22, 23.

— — Morris and Lijcetl. Pal. Soc, 1853, p. CI, tab. v, fig. 1-1.

_ _ Morris. Catal., 1854, p. 228.

— — Lycett. Cottesvfold Hills Handbook, 1857, pi. vii, fig. 5.
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Shell ovately oblong, depressed, iimbones antero-mesial, small, pointed and slightly

recun^ed, anterior and posterior borders cuned eUiptically ;
posterior border lengthened,

its superior portion straight, and slightly sloping ; escutcheon lengthened, narrow, shghtly

excavated, its outer border raised; area moderately wide, flattened, transversely irre-

gularly striated, but usually delicately impressed, with a slight median furrow, and

bounded by two small, minutely tuberculated carinse. The other portion of the shell has

a numerous series (14 posteally) of regular curved and nearly horizontal small tuber-

culated costs', which are very delicate and minutely knotted anteally, directed from the

border slightly downwards to the middle of the valve
;
posteally the costse are somewhat

larger, and more distinctly tuberculated ; the tubercles enlarge towards the carina, which

they meet at a right angle in the few last formed costse ; all the tubercles are depressed,

and very few are separated in the rows ; anteally there are one or two supplementary or

intercalated costae, the posteal terminations of which are about the middle of the valve.

' The aspect of this little species is peculiar, and its several features, although minute,

are very persistent ; few specimens exceed thirteen lines in length, and the greater number

do not exceed ten lines ; they were very gregarious, the disunited valves are profusely

scattered in a thin layer over the slabs of Stonesfield Slate at numerous localities in

Oxfordshire and Gloucestershire ; the shell substance is rarely preserved, but the im-

pressions in the soft sandy shale exhibit perfectly all the more delicate features of the

species. It appears to be entirely absent in the shelly beds of the Great Oolite.

Its figure is more lengthened than T. Moretoni, its costa are more numerous, the area

has never the coarse rugose aspect of that species, and the entire ornamentation is much

more minute and delicate ; other Trigoniae are more remotely allied. A large example has

the height lOj lines, length 14 lines.

Trigonia Moretoni, Mor. and Lye. Plate II, figs. 4, 5, 7, 8 ; Plate IV, fig. 6.

Trigosia Moeetoni, Mor. and Lye. Gr. Ool. Mouogr. Pal. Soc, 1853, p. 57, tab. v,

figs. 19, 19 a.

— — Morris. Catal., 1854, p. 228.

— — Bigaux et Saitvage. Descr. de Quelq. Esp. Nouv. de I'Etage

Bathonien, extr. du vol. iii, Mem. de la

Soc. Acadera. de Boulogne, 1867, p. 19.

— — Sharp. Oolites of Northamptonshire, p. 383 ; Quart. Jour. Geol.

Soc, August, 1870.

— CLAPENSis, O. Terquem et E. Jourdy. Monog. de I'Etage Bathonien daus

le Depart, dela Mozelle, Mem. Soc.

Geol. de France, 2 ser., 1869, torn.

9, PI. II, figs. 1, 2, 3, 4.

Shell ovately trigonal, rather depressed, iimbones antero-mesial, elevated and only

slightly recurved ; anterior border moderately produced and curved eUiptically with the
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lower border ; binge border lengthened and nearly straight, sloping obliquely, and

fonning an obtuse angle with the posteal extremity of the area ; escutcheon depressed,

moderately lengthened, its upper border raised ; area narrow, flattened, transversely

plicated ; the plications are usually large and irregular, there is a faintly marked, mesial

oblique furrow, and a minutely tuberculated median carina which disappears towards the

posteal extremity, the marginal and inner carinae are well marked ; the inner carina has

elevated squamous tubercles. The marginal carina is at first a narrow elevated plain

ridge, which soon changes to transversely compressed elevated tubercles, from which

originate the transverse plications upon the area ; the carina ultimately degenerates into

these plications. The other portion of the valve has about fourteen or fifteen rows of

clavellated but always elevated and sometimes subtuberculated costa? ; the first three of

these are plain, acute, and concentric, they are interrupted by the marginal carina, but

pass unchanged in character across the area; the succeeding costae are subtuberculated,

and pass obliquely downwards with little curvature, both anteally and posteally, the

posteal portions are much the larger and more distinctly clavellated, their junction with

the anteal portions form so many undulations or angles about the middle of the valve,

and the anteal series has one, two, or even more rows than the other series, so that the

rows are sometimes rather crowded anteally ; all are, however, tul)erculated or sub-

tuberculated.

The Trigonia which most nearly approximates to our species is T. arata, one of the

undulata from the upper zone of the Great Oolite, to Avhich the reader is referred. T.

Moretoni varies much in its length, as will be seen from our illustrations ; occasionally it

exhibits a crowding of the narrow anteal portions of the costse, which imparts an apparent

confusion to the ornamentation of the shell.

Our figures exhibit much of the variability which occurs both in the proportions of

the general figure and the ornamentation ; not uncommonly the costae are neai-ly plain, or

are only very slightly knotted. Neither of these several variable features appears to be

special to any locality or stratum.

Sfratigrapliicalpositions and localities. T. Moretoni appears to range throughout the

whole of the Great Oolite formation, it occurs commonly in all the shelly beds of the

Minchinhampton district, and attains to its full dimensions, but the far greater number

are inunature forms from ten to fifteen lines in length. Mr. Whiteaves has obtained it

in Oxfordshire, Mr. S. Sharp in Northamptonshire, the officers of the Geological Survey

in the South Lincolnshire district, and in North Lincolnshire the upper zone of the Great

Oolite has produced a profusion of beautifully preserved specimens, which are the

originals of our figures ; for these I am indebted to the liberality of the Rev. J. E. Cross,

of Appleby, who has assiduously developed the fossil fauna of a district rich in the

testacea of the Lower Oolites.

France, Bas-Boulonnais. See examples in the British Museum.
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Trigonia complanata, Li/cetf, sp. nov. Plate VII, fig. 3.

Shell ovately oblong, depressed ; umbones small, pointed, anterior ; anterior side

very short, curved elliptically with the lower border
;
posteal extremity produced and

pointed ; area very large, flattened, its surface is equal to two fifths of the entire valve

;

hinge-border lengthened, and nearly horizontal ; bounding carinae small, impressed by

irregular, small, transverse plications, whicli also extend across the area ; there is also a

slight mesial furrow, but the two portions of the area are upon the same plane.

Escutcheon large and flattened, its superior border is raised ; the other portion of the

surface has about thirteen rows of small, tuberculated, oblique, and nearly straight costEE,

each of which has about seven small depressed tubercles.

The length is one third greater than the height ; it is also nearly equal to three times

the diameter through the united valves.

The lines of growth are strongly marked, they modify both the figures of the tubercles

and the surface of the area.

This clavellated species is remarkable for the unusual depression of the valves, for the

very short, wedge-like, anterior side, for the lengthened figm-e posteally, for the un-

usually large size of the flattened area, and for the small depressed tubercles upon the

straight rows of costse which approach the carina at a right angle. These several charac-

teristic features also separate it from T. davdlata, T. perlata, T. Voltzii, and T. corallina ;

other examples of the section are more remotely allied.

Stratigraplmalpositions and localities. A few specimens, for the most part deprived

of the test, have been obtained in the Kelloway Rock of Scarborough. The British

Museum has finely preserved examples from the Oxford Clay of Normandy.

Trigonia Ramsayi, Wright. Plate VI, fig. 6.

Tkigonia Ramsayi, Wright. On Upper Lias Sands, Quart. Jour. Geol. Soc, 1856,

vol. xii, p. 323.

— — Lycett. Cotteswold Hills Handbook, 1857, p. 26, pi. i, fig. 8.

Shell ovately oblong, convex, short anteally, lengthened, and somewhat attenuated

posteally ; umbones small, obtuse, erect, placed nearly upon the line of the anterior

border, so that the superior border represents almost the entire length of the shell ; the

lengthened lower border has only a slight curvature, and the superior border is slightly

concave. The area is narrow, and shghtly convex ; it is bounded by two very small, but

distinct and minutely tuberculated carinse, and traversed longitudinally by an incon-

7
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spicuous mesial furrow; the transverse plications of the area are small and closely

arranged, excepting upon its posteal third, where they become large, rugose^ irregular,

forming some varices at the hmer carina. The escutcheon is depressed, of moderate

breadth and great length ; its upper or inner border is raised.

The other portion of the shell is occupied by a series of luunerous and closely arranged

costaj, twenty-two in number; they are nearly of equal size, rounded, more or less

knobbed or transversely plicated, and are only slightly attenuated near to the marginal

carina ; their general direction is oblique, or at right angles to the marginal carina, but

the seven last formed or posteal costse are nearly perpendicular ; for the most part they

are somewhat undulated, or even wrinkled, and there is one supplementary or intercalated

costa upon the anterior side. The lines of growth are distinct over the greater portion

of the valve. The small tubercles upon the costae are more distinctly traced upon the few

umbonal or more concentric ones, upon the succeeding costae they are very unequal and

frequently indistinct.

The length of the marginal carina is equal to nearly twice the height and to three

times the diameter through both the valves ; the general aspect is sufficiently distinctive,

and does not approximate very nearly to any other species of the Lower Oolites.

T. signata is more produced anteally and more truncated posteally ; the upper portions

of its costae are more attenuated, they also approach the carina at a much greater

angle.

Geologicalposition and locality. This rare Trigonia has only been obtained in the

Ammonite-bed of the Supra-Liassic Sands ^ at Frocester Hill. The specimen in the

National Museum, Jermyn Street, and another in the cabinet of Dr. Wright at Cheltenham,

are the only examples with which I am acquainted.

Trigonia muricata, Goldf. Plate IX, fig. 1.

Lyrodon mhricatum, Goldfuss. Petref. German., 1836, tab. 13", fig. 1, p. 201.

Teigonia MUKICATA, iJoeme/. Nordd.Ool. Nachtrag., 1839, p. 75.

— — Agassiz. Trigouies, 1840, pp. 7 and 51.

— — lyOrbigny. Prodrome de Paleont., 1850, vol. ii, p. 51, No. 120.

— — Oppel. Juraformation, 1857, p. 719, No. 89.

1 I prefer provisionally to employ this term to designate the sands or marly sandstones which separate

the Inferior Oolite from the Upper Lias {Am. communis Zone) over such distant areas in England,

France, and Germany. After collecting for many years and comparing the faunas of these several zones,

the conclusion has long been present to my mind that the fossils of these sands, viewed as a whole, are

clearly separable from those of the beds both anterior and posterior to them in chronological order ; tlie

boundary lines of this stage, both lower and upper, are neither abrupt lithologically nor palseontologically,

each has its species of testacea whose limits vertically may extend to one or both sides of our convenient,

but somewhat arbitrary, divisional lines; nevertheless its fauna, viewed as a whole, is well marked and

characteristic of the stage.
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Several examples of this species have been placed at my disposal from the Portland

strata of Wilts and Dorset, collected by the officers of the National Geological Survey,

and also by Mr. Cunnington ; neither of these, unfortmiately, are altogether satisfactory.

The Survey specimens are deprived of their tests, as that of Plate IX, fig. 1 , which does not

exhibit the characters of the area. The specimens of Mr. Cunnington consist of portions

only with the test preserved ; fortunately the latter gentleman has also made a good

gutta-percha pressing, which exhibits the characters of the area as in the adjoining

woodcut ; together they afford sufficient materials to characterise the species.

The present figure exhibits the entire area and escutcheon, together with the posteal

portions of the tuberculated costse. T. muricata has

a lengthened oblong figure, the length measuring 48

lines, the height 28 lines ; the anterior side is very

short ; the posterior side is much lengthened and atten-

uated ; the anterior and lower borders are curved ellip-

tically; the convexity of the valves is only inconsider-

able ; the umbones have but little elevation, but are distinctly recurved ; the area is large

and flattened, or is shghtly convex posteally ; it has three tuberculated carinae, of which the

tubercles upon the marginal carina are regular, rounded, and rather distantly arranged ; the

transverse lineations upon the area are delicate and obscure, excepting the sub-urabonal

portion, where they become regular, ridge-like, and closely arranged, but are also small

and delicate ; the lateral costse have but little elevation ; they are very numerous (about

twenty-four), obliquely curved, and are nearly of equal size ; their anteal portions curve

nearly in the direction of the plications of growth, and become evanescent near to the

pallial border ; their tubercles are small, numerous, regular, and slightly compressed

laterally ; the larger tubercles occupy the middle and posteal portions of the rows ; they

are everywhere well separated.

The more prominent features, as exemplified in the depressed, lengthened, oblong

figure, the very numerous rows of curved costse with their inconspicuous tubercles,

together with the delicate features of the area, separate it readily from other of the

British Clavellafce. In Portugal it also occurs in the Upper Jurassic Limestone at Torres

Vedras.
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Trigonia concentrica, A(/. (See figures upon the kst plate of this Monograph.)

Trigonia concentrica, Agassiz. Mem. sur les Trigonies, 1840, p. 20, tab. 6, fig. 10.

Ltriodon concentricuji, Bronn. Index, Paleont., 1848, p. 685.

Trigonia concentrica, D'Orbigny. Prodrome, 1350, vol. ii, p. 50, No. 121.

— — Pictet. Traite de Pal6ontologie, 1855, p. 539.

— SUBCONCENTEICA, jE'^fl?/o>i. Thurmanii, 18G2, LetheaBruntrutana, p. 203, pi. 25,

fig. 6.

— CONCENTRICA, de Loriol et Pellat. Paleont. et Geol. de Etage Portlandien,

1866, pi. 8, fig. 2.

Shell ovately trigonal, moderately convex ; umbones small, antero-mesial, not recurved,

and but little produced, borders of the valves rounded ; area narrow, flattened, distinctly

bipartite, with irregular and unequal transverse plications, and bounded by two rows of

regular, rounded, small tubercles ; the escutcheon is of moderate size, excavated, its

superior border is raised. The other portion of the valve is characterised by numerous

rows (thirteen in small specimens) of regular concentric costie, with small, closely arranged,

rounded or ovate tubercles. These become somewhat cord-like, and attenuated anteally

;

both extremities of the costse curve gently upwards ; their posteal tubercles are conformable

in size with those upon the marginal carina, Avhich they meet at right angles.

Our specimens, which are dwarfed and not of adult growth, were procured in the

Coralline Oolite of Steeple Ashton, Wilts ; they agree in their general aspect more nearly

with the figure of de Loriol than with that of Agassiz. The minutely tubei'culated,

closely arranged, concentric costse distinguish them readily from T. coraUina.

Length, 10 lines; opposite diameter, 6^ lines ; diameter through the united valves,

5 lines.

The foreign localities cited are Laufon (Bale), Switzerland ; St. Jean-d'Angely,

Auxerre (Yonne), Sennantes (Oise), France ; all in the lower Portlandian or Kimmeridge

strata.





PLATE I.

Fig.

1, a, d. Triyonia clavellata, Sow. Specimen of adult growth from the Lower Calcareous

Grit of Weymouth. (Page 18.)

2. „ „ A smaller example from the same locality.

3. „ BatJionica, Lye. Great Oolite Box, near Bath. (Page 17.)

4, 5, 0. ,, reclicosta. Lye. Liferior Oolite, Cloughton, near Scarborough.

(Page IG.)

7. „ gemmaia, Lye. Liferior Oolite, Cheltenham. (Page 15.)

8 and 10. „ duplicata, Sow. Inferior Oolite, near Stroud. (Page 14.)

9. „ ,, Inferior Oolite, near Yeovil. (Page 14.)

The small dimensions of British examples of the Scaphoidea (figs. 3 to 9 inclusive) have induced me
to subjoin a wood engraving of Ti-igonia navis, Lam., which is the typical species of that section, and

which exemplifies its peculiar features much more prominently than is seen in the British species. Our

specimen, which is of adult growth, but not of the largest dimensions, is from the thick deposit of dark

clays at Gundershofen (Haul Rhin), which Professor Quenstedt has shown to belong to the lowest zone of

the Inferior Oolite in Southern Germany. Other localities for this species are Metz (Mozelle), Giinsberg

(Solothurn). For numerous figures, see Agassiz, 'Trigonies,' tab. i; also, Quenstedt, ' Der Jura,' tab. xliv,

fig. 13.
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PLATE II.

Fig.

1. Tric/onia signata, kg. Inferior Oolite, Rodborough Hill, near Stroud. (Page 29.)

2. „ „ A small specimen with large costae. Inferior Oolite^ Cold Comfort,

near Cheltenham.

3. „ ,, Inferior Oolite (grey limestone), Cloughton, near Scarborough.

4. 5. „ Moretoni, Mor. and Lye. Cornbrash, Appleby, Lincolnshire. (Page 47.)

7. „ „ Young example from the same locality.

8. „ „ Young example, Great Oolite, Bisley Common, near Stroud.

0, a, b, c. Juddiana, Lye. Adult specimen from the Kimmeridge Clay of Market

Rasen, Lincolnshire. (Page 25.)
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PLATE III.

Fig.

1. Tiit/onia perlata, Kg. Coral Rag, Pickering ; the rows of costge are fewer than is

usual. (Page 22.)

2. „ „ The same formation and locality ; the largest specimen known.

3. „ „ Young specimen from the same locality.

4. 5 G, 5 b, 0. spinulosa, Y. and B. Inferior Oolite (Dogger), Bine Wyke, Yorkshire.

(Page 44.)

7. „ corallina, D'Orb. Coralline Oolite, Pickering. (Page 45.)

8, 9, 11. „ Young specimens, Coral Rag, Steeple Ashton, Wilts.

10, r/. „ Gnesbachijliyc. Cornbrash, Rushden, Northamptonshire; natural size.

(Page 34.)

10, h. „ „ The same specimen magnified.
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PLATE IV.

Fig.

1. Triffonia Scarbur(^ensis,\j)'c. Left valve, Cornbrash, Scarborough. (Page 3 L)

2,3.? „ ,,
Opposite valves of the same specimen.

4.

5.

7.

G.

„ Young example.

Juddiana, Lye. Kimmeridge Clay, Market Rasen ; example with few

costse and large tubercles. (Page 25.)

„ Example with more numerous costse and smaller tubercles.

Moretoni, Mor. and Lye. Cornbrash, Appleby, Lincolnsliire ; adult

specimen. (Page 47.)

Broiiiiii, Ag. A variety from the Lower Calcareous Grit of Weymouth.

(Page 23.)
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PLATE V.

Fig.

1, a, b. Trigonia irregularis, Seebach. Specimen of adult growth, Oxford Clay,

Weymouth. (Page 39.)

2. „ „ Imperfect specimen with the rows of costae more than

usually mmierous and irregular.

4. „ formosa, Lye. Young example, Inferior Oolite, Cold Comfort, near

Cheltenham. (Page 35.)

.5. „ „ Young example, Rodborough Hill, near Stroud.

6. „ „ Specimen of adult growth, Rodborough Hill, near

Stroud.

3 and 7. „ striata, Miller. Adult examples, Inferior Oolite, Bradford Abbas,

Dorset. (Page 36.)

8. „ „ Young example from the same locahty.

9, 10. „ tuberculosa. Lye. Inferior Oolite, Leckhampton Hill, near Chelten-

ham. (Page 33.) The perpendicular continuations

downwards of the little tubercles are not sufficiently

distinct.
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PLATE VI.

Fig.

1, a, b. Trigonia triquetra, Seebach. Calcareous Grit, Cuninor, Oxfordshire. (Page 26.)

2, „ „ Lower Calcareous Grit, Filey Point, Yorkshire. Specimen

with fewer and larger tiiberculated varices.

3, 4. „ Phillipsii, Mor. and Lye. Inferior Oolite, Appleby, Lincolnshire.

(Page 38.)

5 a. „ imbricata, Sow. Great Oolite, Bath. (Page 33.)

5 b. „ „ The same specimen magnified.

6. „ Bamsayi, Wright. Supra-Liassic Sands, Frocester Hill, Gloucester-

shire. (Page 49.)
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PLATE VII.

Fig.

1. Triyonia Pellati, Mun, Ch. Adult example, Osraington Bay, near Weymouth.

Kimmeridge Clay. (Page 41.)

2. „ „ Another example from the same locality and formation.

3. „ complanata. Lye. Killoway Rock, Cayton Bay, near Scarborough.

(Page 49.)

4. 5. „ impressa, Sow. Slate, Stonesfield, Oxfordshire. (Page 46.)

6. „ irregularis, Seeb. Young specimen, Oxford Clay, Weymouth. (Page 39.)
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PLATE VIII.

Fig.

1. IHffonia inffens, hyc. Neocoraian formation, Downhani, Norfolk. Adult example
;

impression from an external cast, in coarse sandstone.

(Page 24.)

2. a, h. „ „ Internal mould, size somewhat reduced, Downham, Norfolk.

3. ,, „ Young example, with the test preserved, Downham, Norfolk.

4. „ Bupeliensis, D'Orb. Kelloway Rock, Cayton Bay, near Scarborough.

(Page 28.)

5. „ corallina, D'Orb. Adult example, Coral Rag, Pickering. (Page 45.)
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PLATE IX.

Fro.

1. Triffoma muricata, GoW. Portland Limestone, Wilts. (Page 50.) The test has

disappeared

.

2. „ incurva, Bcnett (a variety). Kimmeridge Clay, Dorsetshire. (Page 42.)

It is somewhat flattened iVoui vertical pressure.

3. „ „ Internal mould, Portland Oolite, Swindon. (Page 42.)

4. „ „ Small specimen, Kinnueridge Clay, Wotton Basset, Wilts.

5. „ „ Portland Oolite, Isle of Portland.

6. „ Portland Oolite, Crookwood, near Devizes, Wilts.
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Trigonia Williamsoni, Lycett, sp. nov. Plate XVI, fig. 8.

Shell ovately oblong, lengthened, depressed ; umbones sub-anterior, not much elevated,

obtuse, not reciu'ved ; anterior side short, its border somewhat truncated, curved

elliptically at its base with the lengthened lower border ; superior border nearly straight,

or slightly convex, sloping downwards, its extremity rounded with the posteal termination

of the lower border. Area narrow and flattened, bounded by two faintly traced, minutely

tuberculated carinas ; there is also a similar, rather obscure, line of tubercles indicating

the position of a median carina ; there are also delicately marked, transverse, plications

of growth, which become more prominent posteally. The escutcheon is flattened or

slightly excavated, and has great length ; it is narrow, in conformity with the area. The

other portion of the valve has about ten or eleven oblique, or slightly curved rows of large

depressed, nodose varices ; the first-formed three or four rows form separate nodes, but

with some irregularity and inequality in their arrangement ; the succeeding rows have

the nodes very large, confluent, and depressed near to the angle of the valve, becoming

rapidly small, attenuated, and irregular, near to the pallial border. The lines of growth

are strongly defined over the whole of the valve.

This is one of the most depressed forms of the Clavellata ; it possesses some general

resemblance to T. triquetra, but is more depressed, and more lengthened ; the posteal por-

tion is wider and more rounded ; its rows of nodose varices are also much more oblique.

From T. davellata it is distinguished by the very short anterior side, by the nar-

rower area and escutcheon, by the general depression of the valves, and by the few broad,

irregular, confluent nodes at the carinal extremities of the rows.

The name is intended as a trifling tribute to reminiscences of the earlier geological re-

searches of Professor W. C. WiUiamson, F.R.S., of Owen's College, Manchester, and of

his description of the locality whence the examples of this Trigonia have been obtained.^

Stratic/rcqjhical position and Localities. The Kelloway Rock, of Cayton Bay, near

Scarborough. The matrix is a very hard, variable, grey, or sometimes whitish, siliceous

rock in the lower portion of that stage ; the valves of conchifera occm- in abundance, but

owing to the very intractable kind of rock, few are separated in good condition ; associated

with it are numerous valves of Trigonia Rupellensis. T. IFilliamsoni appears to be rare,

only two examples have come under my notice ; it is intended to figure a more perfect

specimen upon the last plate of this Monograph.

1 "On the Distribution of Organic Remains upon the Yorkshire Coast." 'Trans. Geol. See.,' 2 ser.,

vol. vi, p. 143; 1838.



54 BRITISH FOSSIL TRIGONI^.

§ III. Undulate.

Trigonia angulata, Sow. Plate XIV, figs. 5, 6.

Tkigonia angulata, Sowerby. Mineral Conchology, 1826, pi. 508, fig. 1.

— ANGULOSA, Agassis. Trigonies, 18-10, p. 9.

— ANGULATA, lb. Trigonies, 1840, p. 50.

— — Roemer, Versteinerungen, Oolith, 1836, p. 96.

, — — Morris. Catal., 1854, p. 228.

— — D'Orhigny. Prodrome de Paleont., 1850, i, p. 308, No. 223.

— — Lycett. Inf. Ool. Trigonias, Ann. and Mag. Nat. Hist., 1850,

p. 427.

Taking the figure in the ' Mineral Conchology ' as representing the typical form,

obtained from the Upper Ragstones of the Inferior Oolite at Nunney, near Frome, the

following will serve for its description :

SheU sub-ovately elongated, convex ; nmbones obtuse, antero-mesial, much incur\'ed

and slightly recurved ; anterior side much produced and rounded with considerable

convexity ; lower border lengthened, nearly straight, but with a slight undulation or

excavation posteally ; hinge-border lengthened, concave, sloping towards the more

produced and narrow posteal extremity of the area, with which it forms a considerable

angle. Escutcheon moderately wide, depressed, and concave. Area narrow and flattened,

with two very small, but well-defined, bounding carinas, and in some specimens there is

an obscure line of minute tubercles bordering upon the median furrow, which is usually

distinct ; the bounding carinoe are also minutely tuberculated upon their upper portions,

they have always much curvature ; the area has transverse irregular plications, near to the

apices these become distinct, regular costellae. The sides of the valves have upon their

anteal portions a few narrow, inconspicuous, sub-tuberculated costse, which are directed

obliquely downwards to the middle of the valve, but not in the direction of the lines of

growth ; they form a curve or undulation, the convex border of which is directed towards

the marginal carina; for the most part their posteal extremities are bent suddenly

upwards or united to a larger nodulous series of costae or varices, which approach the

carina at a considerable angle, and the few lower costaj approach it almost perpendicularly

;

these are scarcely so numerous as the anteal series. The first-formed five or six costae

are without undulation, or are nearly concentric; all are slightly nodidous. The larger

example figured has some variability in its costae, which, however, does not entitle it to be

considered as a distinct variety. The few last-formed costas are irregular or confusedly
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nodulous, and the larger or posteal costge disappear in their course upwards, leaving a

smooth, plain, and depressed space separating them from the carina.

The first of the two figures of T. nndulata, From., given by Agassiz (' Trigonies,' pi. 6,

fig. 1), has been quoted by D'Orbigny and by Oppel as a synonym of T. anffidaia ; in

this opinion I cannot concur, the large varices upon the marginal and inner carinse, together

with the considerable breadth of the area, appear clearly to separate the Swiss Great

Oolite fossil. The second example of T. unddata ('Trigonies,' pi. 10, fig. 14) is another

equally distinct species, and still more removed from T. ancjulata.

The authors above quoted appear to have had little confidence in the figure of

T. anguJata given in the ' Mineral Conchology,' which, although rudely engraved, is really

a good drawing and faithfully renders the characters of the species in a small specimen.

T. angulata has more or less affinities with all the species of the Undulates .- for

distinctive differences the reader is referred to the descriptions of the numerous forms

depicted upon Plates X to XVI inclusive.

Stratigraplncalpositio7i and Localities. T. angulata has occurred in the Inferior Oolite

of Nunney, near Frome, whence the type-specimen, associated with Astarte elegans,

was obtained ; Dundry, in the same county, is another locality. I have obtained it at

various Gloucestershii'e localities in the Oolite-marl and in the Upper Grit-stones of the

same formation in the Cotteswold Hills, but the entire number of examples which have

come under my notice are inconsiderable, and no evidence has been obtained connecting

the species with the southern portion of Somersetshire, or of Dorsetshire ; it also appears

to be absent throughout the long coiu'se of the Inferior Oolite in Oxfordshire, Northamp-

tonshire, Bedfordshire, Lincolnshire, and Yorkshire. Upon the whole, therefore, it may

be regarded as a rare species.

In France T. angulata has been described by Oppel (' Juraformation,' p. 485) as a

species of the Cornbrash at Marquise, near Boulogne ; some fine specimens from that

formation and locality attributed to our species have been found upon examination to be

T. flecta. D'Orbigny ('Prodrome,' 1, p. 308) places our species in his Etage 11,

Bathonien. Rcemer (' Nordd. Oolith.,' p. 96) records the occurrence of T. angulata in the

Dogger of Porta Westphalica.

Trigonia flecta, Mor. and Lijc. Plate XIV, figs. 7, 8, 9, 10.

Tkigonia angulata, D'Orbigny. Prodrome de Pale'ont., 1850, vol. i, p. 308.

— PLECTA, Mor. and Lye. Monogr. Gr. Ool., Pal. See, 18.53, p. 60, pi. t,

fig. 20.

— — Morris. Catal., 1854, p. 228.

— ANGULATA, Oppel. Juraformation, 1857, p. 485, No. 45.

Shell sub-ovate, or ovately oblong, somewhat depressed; umbones antero-mesial.
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with little prominence, erect, or in other examples slightly recurved ; anterior side

moderately produced, its border curved elliptically with the lower border ; hinge-border

lengthened with some concavity, or in other instances nearly straight, sloping obliquely

downwards ; its length is nearly equal to twice that of the posteal border of the area,

with which it forms a considerable angle. Escutcheon lengthened, much excavated, but

having its superior border raised. Area of moderate breadth, concave immediately beneath

the apex, but expanded and flattened posteally ; it has regular, transverse, prominent plica-

tions, which become costelloe near to the apex ; there is a well-marked mesial furrow ; the

bounding carinae are small, but elevated and distinct ; they have small, closely arranged,

ovate tubercles or varices throughout their entire length ; there is no median carina.

The other portion of the valve has the rows of costas rather numerous (about sixteen)

anteally ; they are plain, narrow, depressed, and horizontal, or are directed slightly

downwards to about the middle of the valve, where they enlarge, form two or three

nodose varices, and, curving gracefully upwards, become again suddenly attenuated, and

meet the marginal carina at a considerable angle ; in some instances, as in fig. 9, the

costse become broken mesially, and form an imperfect angle with their posteal portions.

In adult specimens two or three of the last-formed anteal costse coincide in then* direction

with the lines of growth ; they therefore take the direction of the lower border, which

is without any undidation, as in T. angulata ; the anteal costse are always somewhat more

numerous than the others.

AJfinities. The nearest ally is T. cuiffidafa, compared with which it is more depressed

both anteally and mesially ; its posteal portion is more expanded, and its lower border is

destitute of the posteal undulation of that species; its costse are also more numerous

anteally, and do not form a distinct undidation or double curvature upon the middle of

the valve, so that their general direction accords more nearly with the lines of growth

;

their posteal portions are also larger and broader.

T. Painei, another species of the Great Oolite, has also considerable affinities with our

species ; the latter has the form more lengthened posteally, the unibones are less

produced, and are more anteal ; the costse are more numerous ; its area more especially

differs in having delicately tuberculated carinae and a rugose plicated surface.

T. paucicosta, of the Kelloway Rock, has greater general convexity, and its area, with

the peculiarity of its few, large, widely separated tubercles upon its carinse, will readily be

distinguished.

The young shells of T. jlecta offer little that is distinctive from specimens of similar

size pertaining to T. cmgulaia and T. Painei ; the transverse costellaj upon the area are,

however, smaller than in the last-named species ; compared with T. paucicosta their

general ornamentation is much less conspicuous, more especially upon their carinse.

The largest of our specimens has the length of 23 lines, height 19^ lines, diameter

through the united valves 10 lines.

Stratigrapldcalposition and Localities. T.Jlecia appears to be a somewhat rare species;
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•when figured and described in the ' Monograph of the Great OoUte Mollusca/ published

by the Pateontographical Society in 1853, it was only known as a British species from a

single specimen indiilerently preserved, and not sufficiently exhibiting the characteristic

features ; it was obtained at Trewsbury Quarry, in Forest Marble, near to the Tetbury

Road Station of the Great Western Railway, near to Cirencester. More recently the

Rev. J. E. Cross has obtained fine examples in the upper subdivision of the Great Oolite

at Thornholm, near to the Village of Appleby, Lincolnshire ; to the liberality of that

gentleman I am indebted for the specimens now figured. Mr. Cunnington has also

kindly forwarded to me four specimens from the Combrash of Hilperton, near Trowbridge

;

Hinton, in the same county, is another locality.

Fine examples of T.fleda have also been obtained in the Great Oolite of Marquise,

near to Boulogne ; they constitute the T. angiilata of D'Orbigny and of Oppel.

Trigonia paucicosta, Lycett, sp. nov. Plate XI, figs. 8, 9 ; Plate XVI, fig. 7.

Shell ovately oblong, convex ; umbones moderately elevated, antero-mesial, and

recurved ; anterior side rather short, its border curved ; lower border much more

lengthened, with a lesser curvature ; superior border lengthened, somewhat concave,

sloping obliquely, forming a conspicuous angle with the posteal border of the area.

Escutcheon narrow, slightly depressed, its superior border somewhat raised. Area

narrow, flattened, divided 1)y a mesial furrow, bordered by a minute row of tubercles,

bounded by two small distinct carinse, which have each a row of tubercles ; those of

the marginal carina are large, regular, widely separated, and somewhat compressed by

the lines of growth, they become evanescent upon the posteal half of the valve in

specimens of advanced growth, upon which portion the surface has conspicuous irregular

transverse plications ; in the young shell the area has a few plain transverse costeUse.

The costae upon the other portion of the surface consist at first, of three or four naiTow,

elevated, plain, somewhat angulated ridges, which become, near to the carina, sub-

tuberculated ; subsequently they form two series, the anteal series are narrow, distinctly

ridged, irregularly knotted or sub-tuberculated, they are nearly straight, and pass

obliquely downwards to the middle of the valve, when they meet with a much larger, less

numerous, posteal series of nodose varices ; this posteal series turns upwards suddenly at

a considerable angle to the anteal series, towards the carina, from which the varices are

well separated, and with which they form right angles. In adult forms the lower portion

of the valve has the anteal costae more irregular, and the junction of the two series is

less angulated or more obscure ; the whole aspect becomes influenced by the folds of

growth which are conspicuous. Some specimens which scarcely constitute a distinct
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variety have the costa?, both anteal and posteal, plain ; the posteal series, however, are

usually slightly nodulous.

T. paucicosta is nearly allied to T. ant/ulata. Sow., but has a much shorter anteal,

and more lengthened posteal side ; the ornamentation of the area is much larger,

especially the tubercles upon the marginal carina, the few larger nodes upon the posteal

series of varices are different to the small tubercular rows of T. anf/ulata ; the angles

which the rows form at the middle of the valves are also distinct from the curvature or

undulation of T. angulata. Another allied form is T. undulata, Fromherz (Agassiz,

'Trigonies,' pi. x, fig. 4), also a specimen figured under the same name (pi. vi, fig. 1)

;

the description refers only to the former of the two specimens, which has the varices,

both anteal and posteal, equal in size, and xinited mesially ; the marginal carina has

unusual prominence. The specimen, pi. vi, fig. 1, may possibly be identical with our

T. j)aucicosia, but it appears to have undergone compression, and is therefore scarcely to

be relied upon ; should its identity with our species be eventually established, the name

I have chosen may remain, as it is sufficiently distinct from the typical form figured by

Agassiz, which may be regarded as the true T. undulata ('Trig.,' pi. 10, fig. 4).

Tor comparison with T.fleda, another allied species, the reader is referred to that

shell.

The specimens selected for our figures sufficiently exemplify the general variability of

the species, and also the changes of aspect produced by advance of growth ; usually

examples of very advanced growth are more imperfectly preserved, and are therefore less

fitted to exemplify the species.

There is so much variability, both in the figure and ornamentation, that measure-

ments of proportions have but little utility, descriptions also must, to some extent, be

subordinate to figures in conveying correct or sufficient ideas of its several aspects.

Stratiffrajjhical position and Localities. Hitherto T. paucicosta has been obtained

only in the Kelloway Rock, of Cayton Bay, three miles to the southward of Scarborough.

Numerous specimens in various stages of growth occur in the higher beds of the

formation at that locality, in hard, brownish, sub-siliceous rock, occupying a thickness of

eight feet, and associated with a midtitude of the characteristic Ammonites of the

formation. Other beds, six feet or more, separate it from certain lower hard beds,

mostly of pale grey colour, which yield Trigonia Bupellensis in considerable numbers,

even down to the dark clay which separates it from the Cornbrash. (The discovery of

numerous examples of the latter species having occurred since page 28 was printed,

I take the present opportunity of mentioning that it is intended to give additional

illustrations of it upon the last plate of the present Monograph.) The entire thickness

of Kelloway Rock at Cayton Bay, and beneath the adjacent Red Cliff does not exceed

twenty-five feet, the section of the same formation to the northward of Scarborough

Castle is upwards of three times that thickness, including a portion of the highest

beds removed for foundations of houses. These excavations produced the finest
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Ammonites of the formation in the collection made by Mr. Leckenby, now in the

Woodwardian Museum, Cambridge, including the specimens figured in the plates

accompanying his memoir on the Kelloway Rock of Yorkshire (' Quart. Jour. Geol. Soc.,*

1858, vol. xv) ; but no example of Trigonia paucicosta has occurred at that locality.

Trigonia Painei, Lye. PI. XII, figs. 2, 3, 4, 5.

Trigonia GoLDFBSSii, Mom* and Zyce^i. Monog. Moll. Gr. Ool., Pal. Soc, 1853,

Bivalves, pi. v, figs. 18, 18 «; not Lyro-

don literatum, Goldfuss.

— — Morris. Catalogue, 1854, p. 228.

Shell depressed, ovately trigonal; umbones antero-mesial, large, elevated, and

slightly recurved ; anterior border moderately produced, and elliptically curved with

the lower border ; hinge-border nearly straight, sloping obliquely, and terminating in an

oblique truncation of the posteal extremity of the area. Escutcheon narrow, depressed,

and lengthened ; its superior border is much raised : the area is narrow and flattened,

divided by an oblique mesial furrow, and bounded by two inconspicuous slightly knotted

caringe, which disappear altogether posteally ; near to the apex the area has a few

transverse plications, but the surface generally is nearly smooth. The lines of growth

are only faintly marked. The other portion of the shell has the first-formed six or seven

rows of costse entire and smooth, they pass obliquely downwards from the anterior

border, and curve to the carina at a right angle ; the subsequently formed costse consist

of two portions, the anteal series consist of a few narrow and depressed subnodulous

costae, which pass obliquely downwards to the middle of the valve, where their extremities

are contiguous to the extremities of a few, much larger, nodose varices which pass upwards

almost perpendicularly to the carina.

Much variability in the costse is observable in different specimens, and not un-

frequently the ornamentation over the greater portion of the valve is effaced ; the later-

formed costse are usually disunited and very irregular. Om* largest example has thir-

teen costse. The species was at first mistaken for T. GoldfussU, Ag. (JLyrodon literatum

Goldf.), which is more lengthened, and has a more prominent kind of ornamentation; it

occurs in the Upper OoHtes, but has not been discovered in Britain.

The smallest of our figures exemplifies a young shell with the costse prominent,

smooth, and ridge-like ; they are united to the carina, where they form a projecting

angle, and pass undivided across the area as somewhat smaller costellse. Some doubt

may exist whether the minute figure of T. cusjndata. Sow., given in the ' Mineral Con-

chology,' pi. cvii, figs. 4, 5, is intended for a dwarfed example of this form, or for the

young state of T. Moretoni, as there is no very clear distinction between them ; but as

the first-formed costse of T. Moretoni are usually smaller and more closely arranged than
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in T. Painei, and as the latter species has not been obtained at AncUff, which was the

locality of Sowcrby's little specimen, it is more probable that T. cusjjulala is the

young of T. Mordoni in a more dwarfed condition than has been obtained at IMinchin-

hampton.

Adult examples of T. Painei are most nearly allied to T. fleda, to which the reader

is referred.

A shell figured by Messrs. Rigaux and Sauvage as a variety of T. Anluenna, Buv., in

their interesting Memoir on new species from the Bathonian formation of Boulogne

('Mem. de la Soc. Acad, de Boulogne,' 1868, vol. iii, pi. vi, fig. 4), appears nearly

allied to, and perhaps is not really distinct from, T. Painei. Our Plate XII, fig. 3,

which presents an approximation to the Boulogne shell, represents the most common

aspect of the species in the Great Oolite of Minchinhampton, or perhaps with the costse

more than usually prominent ; not unfrequently, however, the posteal varices are

more imperfectly developed, or more nearly resembling the figure of Messrs. Rigaux

and Sauvage.

T. Arduenna, Buv., a much smaller species, is less short in its general figure,

with much more mmierous and more closely placed costae and varices ; the rugose area

is another distinctive feature.

Dimensions.—Our largest specimen has the length upon the marginal carina of 2^

inches ; the opposite measurement is 2 inches ; the convexity of a single valve 7 lines
;

the length of the escutcheon 1 8 lines.

The name is intended as a slight recognition of the success which has attended

the exertions of Dr. Paine, of Stroud, as Honorary Secretary of the Cotteswold Naturalists,

Field-Club during a long period, and also of his acquirements in the cultitivation of the

natural Sciences.

Stratif/raphical position and Localities. In the Great Oolite of Minchinhampton

Common, in the beds called " planking," where the species occm-s of every stage of growth,

and lis not infrequent, the valves are always disunited, and are often abraded, or have the

ornamentation scarcely perceptible. It has also been obtained in the Great Oolite

of South Lincolnshire. The specimen figvu'ed by Messrs. Rigaux and Sauvage, from

Boulogne, is stated to have been procured in the zone with Clypeus Plotii. The British

Museum has fine examples from the Great Oolite of Normandy.

Trigonia producta, Lye. PI. XIII, figs. 1, 2, 3, 4.

Trigonia froducta, Lycett. Note in Wright's Memoir on tbe luferior Oolite,

Quart. Jour. Geol. Soc, 1859, vol. xvi, p. 45.

Shell ovately trigonal, somewhat depressed, elongated posteally, short but curved
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auteally ; superior border lengthened, straight, or shghtly concave ; lower border slightly

curved elliptically ; umbones antero-mesial, elevated, obtuse, and but little recurved.

Area narrow, flattened, somewhat raised, with numerous very irregular, rugose, trans-

verse plications ; it has a well-defined median furrow, bordering upon which, on each

side, is a row of minute tubercles ; the inner and marginal carinae are each represented

by a small row of inconspicuous tubercles or knotted terminations of the transverse

plications of the area. The escutcheon is depressed and flattened, its length is con-

siderable, or nearly equal to the measurement across the valves ; its posteal extremity

forms an obtuse angle with that of the area. The costae upon the sides of the valves

have but little prominence, the first-formed three or four rows are horizontal or slightly

oblique, with small, regular, cord-like tubercles, the succeeding rows form two distinct

series ; the anteal series are few, oblique, and very irregularly sub-tuberculated ; for the

most part the rows have but little prominence and sometimes become nearly evanescent

towards the middle of the valve ; the few last-formed or lower ones are commonly more

or less confused or imperfect ; about the middle of the valve this anteal series is replaced

by a more numerous posteal series, whose lower extremities form nearly right angles with

the other series ; they are regular, narrow, closely arranged, straight, imperfectly tuber-

culated, and are somewhat more prominent than the anteal series ; they pass upwards

nearly perpendicularly to the marginal carina ; there are about fifteen rows, and their

size continues nearly equal even to the posteal extremity of the valve.

The test is thick, the borders of the valves smooth, and the hinge is remarkable for the

great breadth and flattening of the central tooth in the left valve. The larger of our speci-

mens has the length, upon the marginal carina, of 3^ inches ; the opposite measurement

is 2^ inches ; the diameter through the united valves is inconsiderable. T. produda

has occurred only in single valves ; the internal mould is unknown : it is one of the

largest and least known of the XJndulatcB ; several young examples have been obtained,

these are but little distinguished from similar examples of T. signata. The costte supply

the distinguishing features of T. jjroducta, the few widely separated and rather obscure

anteal series, and the more closely arranged, but separate, straight, and narrow posteal

rows, serve to remove it from T. signata, which has moreover the umbones more mesial and

recurved ; the anterior side and border is more produced and rounded ; this arrange-

ment of the costse is very distinct from T. V-costata, which has the anteal series much

more numerous, and of a different figure, and does not form rows of separate tubercles,

It has also some affinity with Lyrodon literatum, Goldf., in the characters of the costas

;

but the latter species has the general figure more lengthened and oblong, and the posteal

portion of the area has much greater breadth ; the marginal carina also has a row of

large rounded tubercles ; the umbones are smaller and less elevated ; the anterior side is

also more produced. In T. producfa the whole of the ornamentation has but little

prominence, and in some examples it is partially obscured by the plications of growth,

which become large and rugose over the lower portion of the valve.

9
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Messieurs Terqucm and Jourdy have figured, under the name of T. prodi/cia, a small

species of the Clcwellata from tlic Great Oolite of the Department of the jMcselle (' Mem.

Soc. Geol. Fr.,' 2 ser., torn, ix, lbC9, pi. xi, figs. 29, 30), this is aUied to, and perhaps

is not really distinct from, T. impressa, Sow.

StraUgrapldcal position and Localilies. T. j)foducta is one of the rarer fossils of

the Trigonia-grit of the Inferior Oolite, near to Cheltenham and to Stroud ; fine

examples have also been obtained in Northamptonshire by the officers of the National

Geological Survey. Specimens from the Inferior Oolite of Normandy are in the British

Museum.

Trigonia conjuncens, mil. PI. X, figs. 5, 7, 8 ; PI. XIII, fig. 6.

TitiGONiA CONJUNGENS, Phillips. Geol. Yorks., 1829, vol. i, p. 156.

— — Morris. Catal., 1854, p. 228.

Shell ovately oblong, moderately convex mesially, somewhat depressed near to the

anterior and posteiior borders; umbones elevated, obtuse, erect, or slightly recurved,

placed within, or in other specimens upon, the line of the anterior third of the valves ;

anterior border produced, curved elliptically with the lovi^er border; hinge-border

straight, lengthened, sloping obliquely, and terminating posteally in the wide, rounded,

posteal border of the area. Escutcheon large, lengthened, depressed, excepting its

superior border, Avhich is raised. Area very wide, occupying about one third of the

surface of the valve ; it is somewhat raised, expanded, and flattened posteally ; it has

a well-marked mesial oblique furrow, and is traversed transversely by numerous large

plications, which increase in size posteally, and become irregular, prominent, and

wrinkled (see Plate XIII, fig. 6); the bounding cariuEe are small and distinct; the

marginal carina is minutely plicated, excepting its posteal portion, which is occupied by

the large transverse plications of the area ; these form small varices upon the inner

carina ; there is no median carina. The costated portion of the valve has numerous rows

(eighteen or nineteen in adult forms) of tuberculated or sub-tuberculated costae, the first-

formed six or seven rows are very closely arranged, regular, plain, nearly horizontal,

and slightly curved at their two extremities : those which succeed form two series ; the

anteal series are somewhat irregular in their arrangement, but are always small and

inconspicuous ; they are directed somewhat obliquely downwards to the middle of the

valve, and are occasionally distinctly tuberculated, but commonly are irregularly sub-

tvd)crculated ; their posteal extremities are united about the middle of the valve to

another, less numerous, and somewhat larger posteal series of costae, which are also either

distinctly tuberculated or sub-tuberculated ; they approach the carina at a considerable
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angle, and the last-formed three or foixr rows pass perpendicularly down to the lower

border ; their anteal or lower extremities are for the most part united to the extremities

of the more numerous anteal series, with which they form a considerable undulation or

angle, which is always less than a right angle ; not unfrequently, however, the few

last-formed anteal costse are altogether irregular, presenting only small confused

tubercles.

This appears to be the shell indicated by the author of the ' Geology of Yorkshire,'

who gave a short notice of it at page 156 of the fii'st edition of that work, but without

any figure. It is nearly allied to T. anf/idata, Sow., in the general arrangement of its

ornamentation ; but it differs from that species constantly and materially in the general

figure, which is much more broad and expanded posteally,—so different from the narrow,

concave, and delicately plicated area of T. mrjuluta ; it is also without the undulation

upon the lower borders of the latter species, and its rows of anteal costse are more

numerous ; but usually the outline of the two forms will at once show their distinctness.

It is also somewhat allied to T. Moretom, M. and L., but is more oblong, with a much

wider and more rugose area ; the marginal carina is much smaller, the costse are also

more disunited mesially, and have the tubercles smaller, and the costaa less ridge-like.

The two small lower figures of plate lxxx\ii ' Mineral Conchology,' represented as a

variety of T. davellata, have some affinities with our species in the general figure, and the

characters of the costse ; but the area is destitute of the large transverse rugose costellse

;

there are also indications of a small median carina, it is probably therefore distinct.

T. compta, Lye, of the Collyweston Slate, is also nearly allied to it, both in the general

outline and the ornamentation. The flattened condition of the slate species prevents any

comparison of the convexity, but the costse in adult specimens are fewer ; the area is

smooth, and has three distinct tuberculated carinse,—characters which are so different from

that portion of T. conjungens as to compel their separation as species.

&ratigrcqjlikalposition and Localities. During many years T. conjungens remained one

of the more obscure and doubtful fomis of Trigonia, and was usually omitted, even in the

lists of Yorkshire fossils ; this arose from the very few words of description allotted to it

by Professor Phillips in his ' Geology of Yorkshire,' and not less so to the very intract-

able stone of the ^lillepore-bed, a hard, rough, semi-ferruginous stratum at Cloughton

Cliffs, to the northward of Scarborough. A considerable number of examples of T.

conjungens have been obtained from that locality, but only a few have been separated well

preserved. Brandsby, Yorkshire, was the locality given by Professor Philhps, at which

place the beds are not now accessible : it has also been obtained in the White Oolite

of Whitwell, in the same county. The Cloughton specimens are associated with T.

recticosta, and a considerable number of Inferior Oolite Conchifera. It also occurs in the

same stratum exposed at Cayton Bay, to the southward of Scarborough. Specimens are

in the Museum of the Yorkshire Philosophical Society at York, also in the collection of

Mr. Reed, of the same place ; in the collection of ]\Ir. Leckenby, now forming part of
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the Woodwardian Museum, Cambridge ; also in tlie autlior's cabinet. It is now for the

first time figured.

Trigonia literata, Young and Bird. PI. XIV, figs. 1, \a, 2, 3, 4.

Trigonia literata, Toung and Bird. Geological Survey of the Yorkshire Coast, 2nd

ed., 1828, p. 225, pi. viii, fig. 23.

— — Phillips. Geol. of Yorkshire, 1829—1 835, vol. i, pi. xiv, fig. 1 1.

— — Williamson. Distribution of Fossil Remains on the Yorkshire

Coast, Tr. Geol. Soc, 2nd series, 1836, vol. v,

p. 243.

— — Pusch. Polens Palseont., 1837, p. 60.

— IITTEKATA, Agassiz. Trigonies, 1840, pp. 8 and 50.

— — BroicH. Foss. Conchol. of Great Britain, 1845.

— LYRATA. B'Orligny. Prodr. de Paleont., 1850, vol. i, p. 218.

— LITTERATA, Morris. Catal. 1854, p. 229.

— LITTERATA, (Swi/iion. Fossils of Lias, 1855, p. 116.

— LITTERATA, Queiistedt. Der Jura., 1856, p. 442.

— — Oppel. Juraformation, 1856, p. 260.

— LITTERATA, Tate. Geol. Mag., 1872, vol. ix, p. 306.

Shell sub-ovate or ovately oblong, convex ; umbones large, moderately elevated,

obtuse, nearly erect, placed within the anterior third of the valves ; anterior side

moderately produced, its border curved elliptically with the lower border ; superior

border lengthened, nearly straight, sloping obliquely downwards, and forming posteally

nearly a right angle with the posterior border of the area. Escutcheon wide and some-

what concave, its superior border is moderately raised. Area narrow, slightly convex,

with a well-defined mesial furrow. Young examples have two distinct bounding carinse

;

the inner carina is characterised by transverse narrow irregular varices ; the marginal

carina has irregular widely separated tubercles ; in examples of more advanced growth

the carinse have small varices which are united to the transverse plications upon the area

;

much variability exists in the prominence of the plications, but usually specunens of fidl

development have the posteal portions of their areas characterised only by delicate lines of

growth, and are altogether without ornamentation. The other portion of the surface has

two distinct series of tuberculatcd costse, this distinctness commences at the apices even

of the youngest specimens ; the anteal series has the rows very numerous, small, and

extremely irregular ; in young specimens they approach the anterior borders horizontally,

as smooth attenuated lines ; with the curvature of the valve they become sub-tuberculated,

and are usually deflected slightly downwards, but their direction is scarcely alike in any

two specimens ; they are always small and unsymmetrical, one row with another, unequal,

and either prominent or obscure, sometimes partially united to the extremities of the

larger posteal series, or altogether separated from them and excentric. Well-preserved
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adult forms liave the few lower costse of the anteal series more or less wrinkled and

obscure, these take the direction of the lines of growth, and therefore curve upwards to

the anterior border ; other examples have the whole of the anteal series forming smooth,

irregular and unequal, oblique, wrinkled costse, but in all instances this series occupies

only the smaller portion of the costated surface, their junction with the other series is

always anteal to the middle of the costated surface ; the posteal series are fewer, much

larger, and more regular; they form prominent nodose ridges, which descend almost

perpendicularly from the carina, enlarging downwards, and forming acute angles with the

anteal series ; about a moiety of the posteal series attain the lower border : our largest

specimen has twelve of these costse. Few examples of the genus have the lines of growth

so strongly marked as in the adult examples of T. liierata, they impress the costse very

conspicuously.

Young specimens from nine to twelve lines across the valves are remarkable for the

prominence, delicacy, and beauty of their ornamentation ; they are slightly more lengthened,

than the adult form, but are less oblong and quadrate than the little Trigonia pidchella,

of Agassizj to which their ornamentation approximates considerably.

Dimensions of a large specimen.

Length . .
_

. . .2^ inches.

Opposite measurement .... 1^ „

Diameter through the united valves . . . 1 1% „

Several Jurassic species approximate to T. literafa in the general plan of their

ornamentation. Lyrodon literatum, Goldf., a larger species, has the general figure more

lengthened, and the area much larger in proportion. T. suhglohosa, Mor. and Lye, is

distinguished by the more globose form, by the large tuberculated carinal, and by the few

very large posteal varices. T. Paiiiei, Lye, on the other hand is much more depressed,

and the costae fewer. T. V-costata, Lye, has not the two series of costse broken

and separated as in the present form, it is also much less convex : other of the TJnduhdce

are more remotely allied to it.

Histori/, StrafigrajjJdcalposition, andLocdlitij. Messrs. Yoimg and Bird, in their Geolo-

gical Survey of the Coast of Yorkshire (1822), first described T. literata -. they assigned it

to the Lower Lias Shale, but without any locality : the figure of it given upon plate viii of

their work is very indifferently executed. In the year 1829, Professor Phillips, in his

' Illustrations of the Geology of Yorkshire,' gave a much better figure : he assigned the

species to the Lower Lias Shale of Robin Hood's Bay, and figured it with the fossils of

that stage ; he also noticed its occurrence in L^pper Lias Shale upon the authority of Mr.

Williamson (p. 161). In 1S50, D'Orbigny in his 'Prodrome,' also erroneously placed it

(printed T. lyrcdci) in his £tage Siuemurien, and gave the vicinity of Metz (Moselle) as a

locality. In addition to T. Ufercda, Agassiz placed the five following species in the
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Upper Lias : T. vavis, Tjiim., T. puIcJiclln, Ag., T. tuberciihtta, Ag. {T. spirmJom, Y. and

B.), T. shiiills, Bi'onii, and T. costellata, Ag. Subseciuent researches have shown that

the latter five species are associated more or less one Avith another in a single geological

position, and that two or more of them occur together at several localities in Southern

Germany. Professor Quenstedt (' Der Jura.') has established T. /i«ywaiid T. pulchella as

species of the lower portion of the Lifcrior Oolite.

\n Britain T. spiiiiilosa pertains both to the Supra-Liassic Sands and to the lower

portion of the Inferior Oolite ; and, as the two remaining species arc associated in Southern

Germany with the three former, it may be inferred that all of them belong to a higher

position than T. literata, and that the latter therefore occupies the lowest position of any

known species of the Upper Lias.

In Britain T. lileraia has occurred only at a single locality ; namely, a little higher than

the middle of the llpper Lias Shale at the Peak, Robin Hood's Bay, in scars accessible only

at low water ; there are no Ammonites in this stratum, but it inunediately overlies a bed

with Ammonites crassiis, Y. and B. ; it is lower than the beds worked for alum upon the

same coast. Specimens occur of every stage of growth, with the valves both united and-

separated; but, as the greater number have the characters of the surface ill-preserved, good

specimens arc somewhat rare.

Trigonia V-costata, Lijc. Plate XIH, fig. 5 ; Plate XV, figs. 1, 2, 3, 4.

Trigonia angclata, Phil. Geol. York., 1829, vol. i, p. 15G (not Sow.).

— — Williamson. Ou Distribution of Fossils, Yorkshire Coast, Trans.

Geol. Soc., 1836, 2 ser., iii, p. 229.

— v-cosTATA, Lycett. Ann. and Mag. Nat. Hist., 18J0, p. 422.

— — Morris. Catalogue, IS;")!, p. 228.

— — Lycett. Cotteswold Hills Handbook, 1857, pi. vi, fig. ."J.

Shell ovatcly trigonial, moderately convex ; und)ones nearly mesial, produced, obtuse,

and usually somewhat recurved ; anterior side produced, its border curved elliptically

with the lower border; hinge-border slightly concave, sloping obliquely, its extremity

forming an obtuse angle with the extremity of the area. Area narrow, concave beneath

the apices, but flattened posteally ; it is traversed transversely by delicate plications,

which near to the apices form a few regular, smooth costella> ; it has a mesial longitudinal

furrow, and in the young condition three closely tuberculated carin;c, which become

evanescent posteally with advance of growth. The escutcheon is much depressed compared

with the inner carina ; it is lengthened, of moderate breadth, and pcrllectly flat. The

other portion of the surface has the rows of costae numerous (twenty to twenty-four) and

narrow ; they are but little raised, and are rather inconstant in their characters ; sometimes
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they are plain, but more frequently they are subtuberculated ; all of them commence at

the anterior border and cm've obliquely downwards ; the first few rows are simply curved

upwards at their posteal extremities to the carina ; those which succeed are more straight

and ol)lique ; their posteal portions form with the anteal portions a more decided angle,

which increases with every succeeding costa, until they form acute angles upon the middle

of the valve, the posteal portions passing upwards perpendicularly to the carina, but

without any increase in their size. In adult forms the last three or four posteal costse

pass downwards perpendicularly to the pallial border.

Three Jurassic Trigoniaj are allied to T. V-cosfata. T. tripartita, Forbes, a much

smaller species, differs in having a few large posteal, straight, oblique costal, which are

distinct from the far more numerous and smaller anteal costse. The figure of T. angulata.

Sow., is much more produced, and attenuated posteally ; the hinge-border is more

lengthened and concave ; the umbones are more prominent and recurved ; the co.sta3 are

very much fewer, and posteally they form an undulation rather than an angle; it is very

correctly represented by the coarse figure in the ' Mineral Conchology.' T. produda,

Lycett, is somewhat allied to it in the characters of the costse, but has the anteal series

few and distinctly tuberculated ; the general figure also is essentially different ; the anteal

not recurved apices, the lengthened and flattened area, together with the greater

general length of the shell, separate them very clearly.

Adult specimens of T. V-costata have the length one sixth greater than the height ; of

small specimens the number is far ujore considerable; these latter have been obtained at

numerous localities in beds of very different mineral character ; usually they have a more

lengthened figure transversely ; they differ materially one from another in the closeness

or wider separation of the costaj.

Stratigraphical 2>osition and Localities. The figure given in the ' Annals of

Katural History ' was from a large example obtained in the Upper Trigonia-grit of

Rodborough Hill, near Stroud ; a few specimens have also occurred in a similar position

at several localities near to Cheltenham ; it is, however, rare throughout the Cotteswold

Hills. In Northamptonshire it occurs more commonly in the ferruginous beds, and is of

smaller dimensions. Numerous specimens (apparently dwarfed) also occur in the very

fossiliferous bed of the Dogger at Blue Wyke, near Robin Hood's Bay, Yorkshire ; they

are of various stages of growth ; three are depicted upon Plate XV. A considerable

number of small, imperfectly preserved Trigonia? also occur in the layers of oolitic slate

at CoUyweston ; they are deprived of the test, and have probably undergone vertical

compression ; their condition, therefore, does not admit of a rigid comparison ; they also

differ much one with another in the general figure, and in the prominence or indistinctive-

ness of the costse ; all have the appearance of young shells, and occasionally specimens

have the figure more lengthened transversely than is observed even in young examples of

T. V-costata ; there does not, however, occur any constant characters which will justify

their separation from that species, to which, therefore, they are provisionally united ; two
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examples are figured on Plate XI, figs. 6, 7. In the absence of better illustrative

specimens it is therefore necessary to cancel " T. viinor," as this obscure form was desig-

nated in the list of Inferior Oolite Trigoniae, page 12 of this Monograph.

Tlie internal mould is not known ; impressions occur in the Ferruginous Oolite of

Glaizedale, North Yorkshire. All the localities are in Inferior OoUte.

Trigonia sxjbglobosa, Li/c. Plate XII, figs. 8, 9, 10.

Trigonia subglobosa, Lycett. Ann. and Mag. Nat. Hist., 1850, p. 421.

— — Morris Kadi Lycett. Gr. Ool. Monog., Pal. Soc, 1853, p. 55,

pi. V, fig. 21.

— — Morris. Catal., 1854, p. 229,

An inflated shell Mith promhient ornamentation and nodose angulated costal.

Shell ovately globose ; umbones antero-mesial, large, produced, much incurved, and

slightly recurved ; anterior and inferior borders curved elliptically
;

posterior or superior

border short, concave, its posteal extremity forming an obtuse angle with the posteal

border of the area. Escutcheon wide, depressed, and rather short. Area wide, flattened,

slightly excavated, its surface forming a considerable angle with the other portion of the

shell ; it is conspicuously bi-partite, the lower constituting the larger portion ; it is

traversed transversely by irregular rugose plications, which near to the apex are replaced

by a few, narrow, regular, plain costellae ; it is bounded by tuberculated carina} ; the

tubercles upon the marginal carina are unusually large and nodose ; the median carina is

also represented by a similar, but smaller row of tubercles. The other portion of the

shell has upon its anteal side thirteen or more, narrow, depressed, subtuberculated costse,

which are rather irregular in then- course, but, for the most part, curve obliquely down-

wards to within a short distance of the carina, when they meet with a much larger and

more prominent nodose posteal series, fewer in number (about eight or nine), which pass

upwards perpendicularly to the carina, their point of junction with each of the anteal

series having a large tubercle ; the angles thus formed are more considerable than right

angles. Upon the lower third of the adult valves the plications of growth become

strongly marked anteally, and all other ornamentation then ceases ; this change is also

accompanied by a sub-concentric sulcation which crosses the valve longitudinally.

AJfiiiities. It is allied to a larger species, T. Painei, Lye, in the general features of

its ornamentation, but is greatly more inflated; the area is much wider and more

ornamented, and more especially by the presence of the prominent marginal carina with its

few large tubercles ; this latter feature, together with the absence of large transverse plica-

tions upon the area, and its sub-globose figure, serve also to separate it from T. conjuriffens.

The valves are separate, or spread open and held in contact by their ligament.
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Straiigrapldcal position and Localities. Near to Stroud and Nailsworth, Gloucester-

shire, in the middle portion of the Inferior Oolite ; in a bed of pale, tough, cream-coloured

limestone (Coralline mud), associated with Tri(/onia costafula. Lye, T. an(jidata, Sow.,

T. PhilUpsi, Mor. and Lye, a crowd of small, sub-cylindrical Nerinsese, sub-acicular

Chemnitzise, and a numerous group of Molluscan forms, both of Gasteropoda and

Conchifera : but all the TriQ;oni3e are rare.

Trigonia geographica, Jff. Plate X, fig. 6.

Tkigonia geogeaphica, Agassis. Mem. sur les Trigonies, 1840, p. 25, tab. 10,

fig. 7 (Excl. tab. 6, figs. 2, 3).

— — D'Orbiffny. Prodr. de Paleont., 1850, vol. ii, p. 17, No.

267.

— — De Loriol, E. Royer, and //. Tomheck. Descr. Geol. et

Paleont. des Stages Jurassiques Superieurs de

la Haut Marne, 1872. Mem. Soc. Linn, de

Normandie, torn. 13, pi. 17, fig. 7.

Shell ovately trigonal, moderately convex ; umbones submesial, not much produced,

and only slightly recurved ; anterior side produced, its border curved elliptically with the

lower border ; hinge-border straight, sloping obliquely downwards. Area narrow, somewhat

concave, divided into two portions by a considerable depression of the upper half; the

whole is transversely striated ; the bounding carinse are very small, without any distinct

tubercles. Escutcheon narrow, depressed, and moderately lengthened. The other portion

of the shell has numerous rows of narrow, plain, closely arranged costse, all of which

originate at the anterior border and pass over the middle of the shell obliquely downwards

with a slight curvature ; they enlarge somewhat posteally, and curve upwards towards the

carina ; about twelve or thirteen of the costse first-formed are plain, those which follow

gradually become tuberculated and enlarge at their posteal portions ; each succeeding row

becomes more tuberculated, so that the rows last-formed have only a short portion plain

anteally ; they thus gradually form two series of costte, of which the posteal or tuberculated

series is the larger and less numerous in consequence of the intercalation of three or four

rows of short anteal costas, which impart much irregularity to the few last-formed rows

;

the tubercles are neither regular nor symmetrical, some are distinct and oval, others are

united in the rows which all curve upwards to the carina.

Our specimen resembles only the second figure of Agassiz ('Trigonies,' tab. 10,

tig. 7), but is a smaller example with less prominent posteal tubercles; the area is also

nearly destitute of ornamentation, which is probably due to defective preservation. The

figure given by Dc Loriol, Royer, and Tombeck is more lengthened^ and the costse have

10
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less posteal curvature towards the carina ; the tubercles also appear small for a s])ecimen

of such advanced growth, differences which indicate a variety.

Stratiyrapldcal position and Locality. Our specimen was obtained in the Trigonia-

bed of the Coralline Oolite at Pickei-ing; no second specimen has come under my
observation.

Trigonia compta, Lye. Plate XV, figs. 5, 6, 7.

Tkigonia compta, Ltjcett. Suppl. Mon. Gr. Ool. Mollusca, Pal. Soc, 1863, p. .50,

pi. xl, fig. 1.

Shell ovately trigonal, somewhat depressed ; umboncs moderately elevated, antero-

mesial, not recurved, obtuse ; anterior side produced, curved elliptically with the lower

border
;

posterior border truncated at its extremity. Escutcheon narrow and incon-

spicuous. Area rather wide, flattened, with a mesial furrow and three small tuberculated

carinse ; its general surface is smooth, with faintly traced lines of growth. In other

specimens the carinas ai'e evanescent, and the area is altogether smooth ; its entire surface

is raised, so that the marginal carina, although so little conspicuous, forms a prominent

ridge compared with the more depressed, adjacent costated portion of the valve.

The other portion of the surface has about twelve rows of costae, which pass from the

anterior border obliquely downwards ; they are very narrow, elevated, and sub-tuberculated,

or occasionally [plain
; posteally they increase in size, become partially disunited, and

form two distinct, large, depressed nodes or varices, which curve upwards and meet the

marginal carina at a right angle ; each row of varices corresponds to every alternate row

of the narrow anteal costse.

The genera] ornamentation has but little prominence, and not unfrequently it is rather

obscure.

Young specimens, when only three lines across, have narrow, horizontal, plain cost«,

which are slightly curved upwards at their posteal extremities ; the marginal carina is then

prominent.

T. compta is a small species not uncommon in the slate of Collyweston ; the specimens

are usually more or less compressed ; it also occui's more rarely in the sand of

Northampton, in which it retains its original convexity. It differs from T. Moretoni in

having much fewer costae, which do not form continuous curves as in that species, but

are disunited posteally, forming a less numerous series of short large varices ; the area

destitute of large transverse rugose folds, is another distinctive feature.

From T. cosiafula it is separated by the more lengthened form, less convexity, larger

area, and the presence of the short, curved, large posteal varices. The same general

features, together ivith the larger ornamentation, also separate it from T. hnpressa.
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Compared with T. conjunc/ens, its ornamentation is much less prominent ; its posteal

varices are larger and more depressed ; the area is less expanded posteally, and is destitute

of the large rugose plications which are so conspicuous on that species.

Localiiy. The finely laminated, slaty sandstone has preserved the ornamentation in a

very perfect manner, although the test has wholly disappeared. It has only been recognised

in the vicinity of Collyweston, and in an apparently similar geological position in the

Inferior Oolite of Northamptonshire.

Trigonia Leckenbyi, Lycett, sp. nov. Plate XVI, figs. 1, 2.

Shell ovately oblong, lengthened and attenuated posteally, much depressed ; umbones

sub-anterior, obtuse, not conspicuous ; anterior side short and rounded ; lower border

lengthened, curved elliptically ; superior border lengthened, slightly concave, and having

a gentle curvature downwards posteally to the lower extremity of the area, which is

somewhat pointed. Area narrow and flattened with some obscure transverse plications
;

the bounding carinas are scarcely elevated, the marginal carina has a row of small tubercles,

which disappear posteally ; there is no distinct mesial furrow. The escutcheon is

lengthened, very narrow, and depressed. The other portion of the valve has the rows of

costas in two series ; the posteal series consists of depressed, curved, rounded, sub-

tuberculated costae, which pass downwards almost perpendicularly from the carina to the

middle of the valve ; their number is from fourteen to sixteen, they are cord-Uke, and

become attenuated near to the carina; the anteal series is much smaller and more

numerous, the rows are sub-tuberculated, and, for the most part, nearly horizontal in their

direction ; they are not distinctly united to the extremities of the posteal series, but

become broken into small, irregular, isolated tubercles, which occupy the middle of the

valve, even to the lower border ; the general direction of the rows of posteal costse is

therefore not conformable with that of the anteal series. The lines of growth appear to

have but little prominence ; no portion of the test has been preserved in the larger

example, and only partially so in the smaller.

This remarkable example of the Undidata, conspicuous for its very much depressed,

lengthened figure, and the delicate, but composite, character of its ornamentation, possesses

some general resemblance to T. angulata, from which it will readily be distinguished by its

large obtuse umbo and depressed figure ; or, when the costse are preserved, the very

numerous and minutely knotted anteal series is a characteristic feature. The lengthened

depressed form equally removes it from T. literata, Phil., to which it approximates in the

general character of its costae. Other species more remotely allied are T. v. -costata and

T. jjaucicosta, to the descriptions of which the reader is referred. T. Bamsayi, from

nearly the same geological horizon in Gloucestershire, with a more lengthened form and
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cord-like costae, is without the small anteal series. In the general lengthened outline it is

also not without some resemblance to T. Pellatl ; but they differ^ in all the essential

features of ornamentation.

Stratigraphical position and Locality. T. Leclcenbyi ranks as one of the most rare of

the Trigoniae. I am not aware that more than four entire examples of single valves have

been procured, and fragments of a few others ; all are more or less flattened from

vertical pressure, and only portions of the test remain ; but the characters of the surface

are sufficiently well preserved. The rock is a dark grey, highly micaceous, thin-bedded,

shaley sandstone, a member of the stage which may be provisionally termed Supra-liassic,

and according in position with the ///?-e«szs-beds of the Cotteswold Hills ; it is associated

with some of the characteristic fossils of that stage, and more especially vvith Terebratula

trilineata, Y. and B. It has been procured only over a small area in shore-beds covered

by the tide at high water, between Blue Wyke and the Peak, near Robin Hood's Bay,

upon the coast of Yorkshire. The geological position is therefore higher than the Alum

Shale or the zone of Ammonites communis, and lower than the stratum with Lincjula

Beanii.

Trigonia Carrei, Mun.-Chal. PI. XII, fig. 1.

TiiiGONiA Caurei, Mimier-Chalmas. Note sur quel. esp. iiouv. du genre Trigonia,

Bull. Soc. Linu. de Normandie, 1865, vol. i.x.

— — De Loriolet Pellaf. Mon. Paleont. et Geol. de I'etage Portlandien

des env. de Boulogne, 1SG6, pi. viii, fig. .5.

— — Hibert. Terr, jurass. du Boulonnais, Bull, de la Soc. Geol. France,

1866, 2 ser., t. xxiii, p. 216.

Shell ovately trigonal, moderately convex ; umbones sub-anterior, elevated, obtuse,

and erect; anterior side short, its border somewhat truncated, but having its lower

portion curved elliptically with the lower border ; cardinal border moderately lengthened,

straight, sloping obliquely, and curved suddenly with the posterior extremity of the area.

Escutcheon excavated, its superior border raised. Area narrow, flattened, conspicuously

bi-partite ; the plane of its surface forms a considerable angle with the other portion of the

shell ; it is bounded by two well-defined tuberculated carina} ; the tubercles upon the

marginal carina are more especially large and distantly arranged ; there is also a line

of small tubercles bordering upon the mesial furrow ; the transverse plications upon the

area are irregular and not conspicuous. The other portion of the surface has a series of

large elevated varices, about twelve in number, which curve downwards from the

carina, occupying more than half the costated surface ; each row has about nine depressed

nodes ; the lower extremities of these varices meet the posteal extremities of a much

smaller anteal series, which are nodose, short, and nearly horizontal in their direction.
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but with some irregularity. The lines of growth are conspicuous over the greater

portion of the shell. Portions of the epidermal granulated tegument are preserved,

and have the lines of granules larger than is usual in the Undulates or the Clavellata.

Our figure exemplifies a specimen, the posteal extremity of which is somewhat defective

from disappearance of the test.

Locality and History. Our specimen is from the Portland Oolite of Tisbury; Mr.

Cunnington has also obtained the species in the same formation near to Devizes ; at both

localities it ranks as one of the most rare Testacea in the formation. Allusion may here

be made to T. radiata, Benett, the absence of which in this Monograph as a recognised

species requires some explanation.

In the year 1831, Miss Etherelda Benett, of Warminster, published a small folio

volume, intended as an illustrated catalogue of Wiltshire fossils
;

plate xviii, fig. 3,

of that work, represents Triyonia radiata from the Portland Limestone of Tisbury ; the

figures generally in IMiss Benett's work are carefully drawn, it may therefore be assumed

that the deficiencies in the Trigonia represent the defective condition of the specimen.

The general aspect seems to indicate flattening or compression ; the area has no clearly

defined features ; the marginal carina has some indistinct tubercles; the rows of varices which

pass downwards from the carina are more clearly expressed, and appear to be obtusely

nodose ; there are also some partially preserved tubercles upon the pallial portion of the

valve near to the lower border ; all else is left to the imagination. The type specimen

was removed to the Philadelphian Museum, with the whole of Miss Benett's collection, at

the decease of that lady ; but, judging from the figure, the possession of the specimen

would have added but little to our knowledge of the species, and no second British

example recognised as T. radiata is known.

In the year 1865 M. Munier-Chalmas figured and described under the name of

T. Ferryi {' Bull. Soc. Linn, de Normandie,' vol. ix), a Trigonia which in the general

characters of its varices possesses a considerable resemblance to the figure given by Miss

Benett ; the anteal portion of the valve is represented as devoid of ornamentation, but as

this, in common with the other figures upon the same plate, is reduced in size, we are

the less able to judge of the actual condition of the specimen ; he also described in the

memoir accompanying the plate an allied Trigonia from the same formation, in the

vicinity of Boulogne, under the name of T. Carrei, but of this no figure was given.

In the following year appeared the almost simultaneous pubhcation of Memoirs on the

Portland formation of Boulogne by Professor Hebert, and Messieurs de Loriol and

Pellat, each of these palseontologists discovered the apparent identity of T. Ferryi with

T. radiata, and the last-named authors figured a very perfect example of T. Carrei, and

another of T. radiata; the latter form is, however, apparently defective, the anteal

half of the valve being separated from the other portion with varices by a line of fracture,

which apparently indicates the absence of the test upon the anteal portion of the valve,

the varices of which end abruptly at the line of fracture. Several large clavellated
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Trigoiiifc, or portions of them from the Portland formation of Oxfordshire and Wiltshire,

which have come under my notice, are too imperfect in their general condition to admit

of any satisfactory comparison with other known forms ; at present, therefore, I can only

allude to T. radiata as a British species with much hesitation, as being represented

possibly by examples which are too defective to be submitted to the artist as illustrations

of Miss Benett's species. It may also be remarked that an entire absence of ornamen-

tation upon the anteal portion of the shell, such as appears to be indicated by the

specimen of Miss Benett, by that of Munier-Chalraas, and also by the defective figure of

De Loriol, represents a feature to which we discover nothing analogous throughout the

entire series of the genus Trigonia. In the absence of any more satisfactory example it

is intended to figiu-e an imperfect specimen in the Oxford University Museum, obtained

in the Portland Limestone of Shotover Hill, and kindly brought under my notice by

Professor Phillips.

Trigonia tripartita, Forbes. PI. XII, fig. 7.

Teigonia tripartita, Forbes. Quart. Jour. Geol. Soc, 1851, vol. vii, p. Ill, pi v,

fig. 11.

— — Morris. Catal., 1854, p. 229.

— — Lycett. Pal. Soc. Suppl. Gr. Ool. Monogr., 1863, p. 51, p. xl,

fig. 4.

Shell ovately trigonal, short, rather depressed ; umbones elevated, obtuse, and

scarcely recurved ; anterior and lower borders curved elliptically ; hinge-border short,

sloping obliquely. A.rea of moderate breadth, flattened, distinctly bipartite, the inner or

superior half being the more depressed ; it is traversed transversely by delicate lines of

growth, and near to the umbones by a few small costellse ; the bounding carinae are distinct,

but have little prominence, and are only imperfectly tuberculated ; the posteal border of the

area forms only a slight angle with the superior border of the escutcheon, which is small

and depressed. The costated portion forms a considerable angle with the plane of the

area ; the costse form two distinct series ; the more numerous or anteal series has the

rows very small, plain, and closely arranged; their direction is uniform, passing from the

anteal border obliquely downwards to the middle of the valve, where they are cut ofi" by

a much larger, less numerous, posteal series of costse, seven or eight in number, which

are slightly tuberculated, and pass downwards from the carina almost perpendicularly,

forming right angles with the anteal series. The comparative size and direction of the

two species of costse will serve to distinguish this little shell from T. v.-cosfata, from T.

nndulata, and from T. dctrita ; others of the U/idukifa are more remotely allied. The

anteal ribbing in Fig. 7 is more minute than in the specimen figured by Professor E. Forbes,

and this is the sole difference observable.
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Stratigraphicalposition and Localities. Our specimen was obtained by ]\Ir. Walton,

of Bath, in the Cornbrash of Chippenham ; the type specimen was found by the late

Professor Edmund Forbes in a stratum of soft crumbling yellow^ish limestone and shale

beneath the Oxford Clay at Loch Staffin, Isle of Skye, associated with Testacea, which

are for the most part estuarine or fluviatile forms ; the geological position is probably not

veiy different from that of the Chippenham Cornbrash, but modified by peculiar local

conditions.^

Trigonia detrita, Terq. and Jour. PL X, figs. 3, 3 a, 4.

Trigoia deetteita, Terquem et Jourdy. Monog. de 1' fitage Bathoniea dans le

Departement de la Moselle ; Jlem. Soc.

Geol. de France, deux.ser., torn, neuv.,

1869, pi. xii, figs. 1 and 2.

Shell ovately trigonal, moderately convex ; umbones placed within the anterior third

of the valves, moderately elevated, only slightly recurved ; anterior side very short, its

border curved elliptically with the lower border; superior l)order straight, sloping

obliquely downwards and forming an obtuse angle with the posteal border of the area.

Escutcheon lengthened, concave, its superior border somewhat raised. Area of moderate

breadth, flattened, having a well-defined mesial furrow ; it is transversely rugosely

plicated and bounded by two small elevated, tuberculated, or rather closely arranged,

plicated carinse, which are formed by enlarged continuations of the transverse rugae upon

the area. The other portion of the shell has numerous, very closely arranged, plain,

rounded costse ; the few first-formed are regular and almost horizontal, succeeded by rows

more oblique or directed obliquely downwards from the anterior border ; posteally they

form a sudden flexure somewhat downwards and then turn upwards perpendicularly to

the carina ; at first the posteal angle is but small, but it regularly increases with the

succeeding costse, so that the few last formed have their posteal portions somewhat dis-

united ; they become slightly nodulous and, forming each a right angle, pass per-

' The association of the generic forms of Testacea in the Hebridean deposit described in the

Memoir quoted and depicted upon the plate which accompanies it, is curious and instructive, especially

when compared with the habitats of two of the living Australian Trigoniee. T. tripartita was found

in the Loch Staffin shale with a Perna and an Ostrea, and with ten other species, belonging to the

fluviatile genera, Cyrena, Potamoraya, Unio, Neritina, and Hydrobia. That this association was not

accidental may be inferred from the following analogous facts. The recent Trigonia Lamarckii occurs in

Sydney Harbour, partially buried in black mud, and also in the Paramatta River, within reach of the tide

;

in like manner the larger T. 2>ectinata is found in Launceston River, Tasmania, in similar black mud,

exposed to the alternating influences of fresh and of tidal brackish water. Any section of these Australian

deposits may, therefore, be expected to expose the Trigonice associated, as at Loch Staffin, with the fluviatile

or estuarine testacea with which they lived and were buried.
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pciiclicnlaily upwards ; the last-formed two or three anteal costse become shghtly waved

or irregular, and their direction accords nearly with the lines of growth, which become

conspicuous near the lower border ; they also form, near the middle of the valve, an

horizontal sulcation or arrest of growth.

Localities. The materials upon which the foregoing description is founded are some-

what scanty, consisting of three British and as many foreign examples. The larger of the

specimens figured, with the valves united, is in a very perfect condition, and was obtained

by the Rev. P. B. Brodie, in Forest Marble, near to the Tetbury Road Station of the Great

Western Railway, North Wilts ; the small example is from the Cornbrash of Hilpcrton,

which has also produced other specimens. There are several in the British Musemu, of

mediiun sizefrom the Great Oolite of Ranville, Normandy. This appears to have affinity

much larger and imperfect fossil figured by Goldfuss (' Petrefac.,' pi. 136, fig. 5 c)

from the Lower Oolite of Pegnitz, forming one of a group which he attributed to

2\ literafa. Its nearest ally probably is T. nndidata, which is obtained in a similar

geological position ; compared with the latter species it has greater convexity, more

especially at the umbonal portion of the valves, which has also the costse much more

closely arranged, more horizontal, more numerous, and more rounded ; the slight posteal

flexure downwards and the considerable angles which they form with the short, nodulous,

perpendicular series is also distinctive. In T. undulata the angle or curvature is situated

nearly at the middle of the valve.

Messrs. Terquem and Jourdy have figured a large example of T. dclrita in their

' Monograph on the Great Oolite of the Department of the Moselle.'

Trigonia Clytia, BOrb. PI. XI, figs. 4, 5 ; PI. XVII, fig. 7,

TniGONiA Clvtia, D'Orbigny. Prodrome de Paleont., 1850, vol. i, p. 309.

— — Lycctt. Gr. Ool. Suppl. Monog., Pal. Soc, 1863, p. 48, pi. xl,

fig. 5.

— — Riganx et Smtvage. Descr. de quelq. esp. nouv. de I'Etage Batho-

nien du Biis-Boulon., 1808, p. 19.

Shell small, sub-trigonal, moderately convex ; umbones elevated, sub-mesial, pointed,

and recurved ; anterior side produced and curved elliptically with the lower border

;

superior border short, somewhat convex, passing abruptly downwards to the pointed

posteal extremity. Escutcheon small and depressed. Area narrow ; the plane of its

surface forms nearly a right angle with the other portion of the shell ; it is traversed

transversely by a few large depressed costellae, which are waved as they pass the mesial

furrow ; there are also three slightly nodulous carince, of which the inner and median

carinEO are very small, the marginal carina is much larger. The other portion of the shell

has the costac plain, numerous, small, and very closely arranged, convex upon their lower
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and concave upon their upper sides ; their direction has a shght curvature obhquely

downwards towards the carina ; the first-formed four costse are smiply horizontal, the

succeeding costae are bent suddenly upwards at their posteal extremities, forming a series

of right angles, one of which proceeds from every second costa. The entire number of

costa3 in adult shells is nineteen or twenty in a specimen eight lines in height. In aged

specimens the few last-formed costse are small, or indistinct, broken, or undulating, and

their posteal extremities become somewhat nodulous when the whole of the ornamenta-

tion becomes nearly effaced.

The height and lateral diameter are nearly equal ; the diameter through both the

valves is one fifth less. The size varies from three to ten lines across the valves.

Stratigraphical positions and Localities. The Great Oohte of Box, near Bath, has

produced numerous examples of varying dimensions and stages of growth. Mr.

Cunnington has also obtained it in the Cornbrash of Westbrook and Trowbridge.

Specimens are in the British IMuseum ; in the JMuseum of Practical Geology, Jermyn

Street ; the Woodwardian Museum, Cambridge ; in the Cabinet of Mr. Walton, of Bath

;

Mr. Cunnington, of Devizes ; and in my own collection. France Luc, Calvados, in the

Great Oolite.

Trigonia undtjlata, Fromherz. PI. XVI, figs. 9, 10, 11 ; PI. XVII, figs. .5, 6.

Trigonia undulata, Fromherz. Agassiz, Trigonies, 1840, p. 34, tab. x, figs. 14, 16,

exclude tab. vi, fig. 1.

— AEATA, Lycett. Suppl. Monogr. Gr. Ool. Moll., Pal. Soc, 1863, p. 52,

tab. xl, fig. 2 (variety).

Shell sub-ovate or ovately trigonal, moderately convex; umbones little produced,

obtuse, nearly erect, antero-mesial ; anterior border moderately produced, curved ellipti-

cally with the lower border; hinge-border lengthened, nearly straight, sloping obliquely,

forming a considerable angle with the posteal extremity of the area. Area flattened but

slightly convex, the plane of its surface differing only slightly from that of the other

portion of the valve ; its breadth is equal to one third of the costated surface ; it is

traversed by large transverse plications which become prominent costella upon the upper

third of its length ; the marginal carina has little prominence ; the median furrow is well

defined, but there is no median carina ; the posteal extremities of the costellas form a

tuberculated inner carina. The escutcheon is naiTow and much excavated, its superior

border is raised ; one of our specimens has several oblique varices across its surface, but

this appears to be an abnormal feature. The rows of costse are numerous, small, and

not quite regular in their arrangement, the first-formed six rows are plain, slightly curved

and acute ; the succeeding rows descend obliquely from the anterior side, and about the

11
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middle of the valve form a sudden curvature or an imperfect angle ; tlicir posteal

portions curve upwards towards the marginal carina, which they meet at a considerable

angle. The rows are nearly equal in size throughout their length, but become somewhat

attenuated towards their two extremities. Some specimens have the costa3 almost

entirely plain, or only sparingly and slightly knotted (PI. XVI, fig. 11), others have the

tubercles small, immerous, and irregular ; usually- the anteal portions of such have the

tubercles more or less lamellated, their posteal portions more frccjuently form rounded

tubercles; in other instances they are only sub-tuberculated or cord-like (PI. XVI,

fig. 9 ; PI. XVII, fig. 5) ; each row extends to the marginal carina, the tubercles of

which form the terminations of the rows of costaj, but towards the middle and lower

portion of the carina its tubercles become somewhat compressed, and are more numerous

than the rows of costas. An examination of numerous specimens in various conditions

of preservation and in different stages of growth prove that the costa3 have great

variability, both in their figure and in the presence or absence of tubercles. Occasionally

a specimen will occur with the costse plain and oblique, forming a considerable angle with

the posteal portion, which, over the lower half of the valve, rise upwards almost at a

right angle with their anteal portions, but even such specimens are never altogether

destitute of small depressed nodose elevations upon the costae ; others are irregularly

tuberculated or nodose over two thirds of the height of the valve, and arc more or less

angulated ; again, other specimens have the few last-formed costae altogether variable

both in their direction and in the size and arrangement of their nodose tubercles which

meander across the valve (PI. XVI, figs. 9, 10), but their posteal portions are invariably

nodose and curve suddenly upwards to the carina. Without exception fully developed

forms have one or occasionally two supplementary anteal costae.

The example figured vmder the name of T. urata in the ' Supplementary Monograph

of the Great Oolite MoUusca,' above cited, was one of several very inditterently preserved

specimens obtained by Mr. Walton in the Forest Marble of Farleigh, near Bath ; the

specimen is not of fully developed growth, the costae are plain or have only slight

indications of tubercles, and there is no distinct carina ; other examples forwarded to me

by the same gentleman were of more advanced growth and tuberculated, but so im-

perfect as to be unfit for purposes of illustration. The portions of their surface preserved

agree with the larger and more irregular of our Lincolnshire examples.

JJJinilies and differences. From T. v.-costata it diti'ers in the figures of the costae,

which are not V-like ; the area is also much more rugose, and it is without the median

carina.

It is more nearly allied to some forms of that very variable species, T. Moretoni;

unlike the latter, the posteal portions of the costae do not enlarge, but become somewhat

attenuated near to the carina, to which, in the best preserved exanqjles, they are united,

each small tubercle upon the carina formhig the terminal tubercle of one of the rows of

costaj ; the median carina in 2\ Moretoni has no counterpart in T. unddata ; the latter-
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formed costse in our species have also much greater irregularity than is seen in T.

Moretoni. Upon the whole the enlargement of the posteal portions of the costse in the

latter species appears to be the most reliable distinctive feature, as it is always present.

The remarkable variability above described will account for our having failed to identify

with the second figure of Agassiz the very imperfect examples from the Forest Marble of

Farleigh ; and it has only been after comparison with examples from several localities

that I have become convinced of the necessity of merging T. arata in T. undulata. By this

latter species is intended only the specimen upon table x of the work of Agassiz,

excluding table 6, figure 1, which appears to be a different species with a few large,

widely-separated varices upon the angle of the valves or marginal carina.

In no British specimen examined, is the marginal carina and its row of tubercles so

large, as in the figure of Agassiz, table x, which appears to constitute the extreme limit of

its variability in one direction ; other examples with the marginal carina nearly plain

constituting the opposite limit of variability.

Stratigraphical 'position and Localities. T. undtiJata has been obtained only in the

upper subdivision of the Great Oolite. Mr. AValton procured specimens in the Forest

Marble of Farleigh ; Mr. Cunnington in the Combrash of Hilperton, near Trowbridge.

The officers of the National Geological Survey have also obtained it in Northamptonshire

and Southern Lincolnshire ; our figured examples are from Edenham, near Bourne,

Lincolnshire. The specimen figured by Agassiz was from Piedmont.

Trigonia Sharpiana, Lt/cett, sp. nov. PI. XV, fig. 11 ; PI. XVL figs. 3, 4, 5, 6.

Morton. Natural History of Northamptonshire, 1712, tab. vi,

fix. 9.

Shell ovately trigonal, convex ; umbones elevated, and slightly recurved ; anterior

side short, its border cuned elliptically with the lower border ; hinge-border short,

nearly horizontal, terminating posteally in the wide, rounded, and produced posteal

border of the area. Escutcheon depressed, wide, and short ; its upper border is some-

what raised. Area very wide, flattened, but occasionally with some convexity, bipartite,

and bounded by two regular, small, delicately, and closely tuberculated carinse ; it is

traversed transversely by narrow, sparingly arranged, regular costeUse, which become

evanescent posteally in specimens of advanced growth ; each costella has for its carinal

termination one of the small carinal varices ; the area occupies fully one third the surface

of the valve. The other portion of the surface has numerous (16—17) rows of minutely

tuberculated costse; the first-formed four or five rows are nearly concentric, narrow,

elevated, and only shghtly tuberculated ; the succeeding rows are closely arranged

posteally ; they descend from the carina almost perpendicularly to the middle of the
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valve, where they are suddenly bent horizontally forwards, and form a slight undulation

nearly to the anterior border ; the last-formed three or four rows descend perj)endicularly

to the lower border; all the rows have great regularity in their arrangement, and are

nearly of equal size throughout their course.

The internal mould is unknown.

Stratigraphical position.—A specimen unusually large but without name as a

species was figured by Morton in his ' Natural History ' of Northauiptonshire.

The figure gives the characteristic features with truthfulness and minuteness, and

is the only notice of it which I have discovered. Our smaller figures represent

the usual size of specimens preserved in the form of external casts upon slabs of

the sandy iron oolite of Northamptonshire. These preserve the more minute features

of the Trigonia with great delicacy ; for examples I am indebted to the kindness

of Mr. S. Sharp, of Dallington Hall, Northampton, who has investigated the

geology and palaeontology of his district with long-continued perseverance and success.

His collection has the only few Northamptonshire specimens with the tests preserved

which I am acquainted with ; my own cabinet has a single much larger example, but of

less mature growth, from the shelly bed of the Dogger at Blue Wyke, near Robin Hood

Bay, Yorkshire. The coarse ferruginous Oolite of Glaizedale in the same county also

very commonly contains external casts of this Trigonia under circumstances of lithological

character closely resembling the beds in Northamptonshire, and in like manner associated

with Astarte elegans. Sow., A. rhomboidalis, Phil., and other well-known tcstacca of the

Inferior Oolite. The Glaizedale casts of the Trigonia arc much larger than those of

Northamptonshire. It, therefore, appears to be a characteristic shell of the lower portion

of the Inferior OoHte in the midland and northern counties of England.

Affinities. It is allied to T. compta, from which it is distinguished by having the area

more expanded, by the absence of the few large isolated varices at the posteal extremities

of the costae, by their greater upward posteal curvature, and by their anteal undulation.

From T. F/iit^ipsi it is separated by the great breadth of the area with its distantly

arranged transverse costellae, together with the undulation and occasional angularity in

the curvature of the rows of costae.

T. Sharpiana has also considerable affinities with a still smaller species, viz. the T.

pidchella, of Agassiz (' Trig.,' pi. xxv, t. 2, figs. 1—7), from strata, which he assigns to

Upper Lias, at Urweilar and Miihlhausen (Haut-Rhin). Subsequently Quenstedt

figured this little species in his ' Handbuche der Petrefacten ' (tab. 43, fig. 14), and assigned

it to the lowest zone of the Inferior Oolite. Compared with the British species all these

forms are more oblong or sub-quadrate ; their umbones are therefore more anterior, and

are scarcely raised above the superior border. In T. Sharpiana the umbones are much

raised, and have so much prominence that the general figure is ovately trigonal ; the

number of tuberculated costa; are variable, and differ nmch in their mesial angularity or

undulation, but they are always more numerous, and never assume the broken and irre-
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gular aspect exhibited in all the specimens figured by Agassiz. The figures of

Quenstedt have the ornamentation approximating more nearly to our species, but the

general figure coincides with the shell of Agassiz, and cannot be identified with T.

Sharjnana. Various specimens from Normandy in the British Museum from the Inferior

Oohte at St. Vigor and Montiers have an absolute specific identity with the British

•examples, and serve materially to establish their distinctness from T. ^iulcUella.

Trigonia costatula, Lijc. PL XV, figs. 8, 9, 10 ; PI. XII, fig. G, 6a.

Trigonia costatula, Lycett. Ann. and Mag. Nat. Hist., 1850, p. 421, tab. .\i, fig. 5.

— EXiGUA, Lycett. Ann. and Mag. Nat. Hist., 1850, tab. xi, fig. 3 (young

e.xample dwarfed).

— COSTATULA and T. exigua, Morris. Catal., 1854, p. 228.

Shell convex, ovately trigonal, or sub-quadrate ; umbones elevated, obtuse, sub-

mesial, scarcely recurved ; anterior side produced, its border, together with the lower

border, curved elliptically. Escutcheon narrow, short, and depressed ; only slightly more

lengthened than the posterior border of the area, with which it forms an obtuse angle.

Area wide, flattened, divided by an oblique mesial furrow, and bounded by two incon-

spicuous, knotted, small carinse ; the knots upon the inner carina assume the form of

small varices, which are occasionally somewhat extended upon the escutcheon ; the inter-

carinal space is occupied by small, irregular, transverse plications, which are sometimes

only faintly traced. The other portion of the shell has a numerous series (21—22) of

smooth, narrow, horizontal, or somewhat concentrically curved costa?, which near to the

lower border become less elevated, and have also less regularity ; a large specimen of the

left valve has the last-formed two or three costse more or less broken posteally ; other

specimens have their last-formed four or five costse attenuated posteally, and bent slightly

upwards with some irregularity to the marginal carina.

Trit/onia exigua was founded upon very perfect examples of the young shell of the

present species, obtained with numerous other dwarfed and immature testacea in the

shelly freestone of Leckhampton Hill, near Cheltenham. In this young condition the first-

formed costse, to the number of thirteen or fourteen, are united almost uninterruptedly to

the knotted elevations which constitute the marginal carina ; they then pass across

the area in the form of smaller costellse, each of which terminates at the slight nodosities

which form the inner carina; occasionally an intercalated costella is formed upon the

area, which also possesses only slight indications of a median furrow; the uniformity,

close arrangement, elevation, and acute edges of these first-formed costse are remarkable,

and differ greatly from the condition of specimens of more-developed growth, obtained in

a bed of hard cream-colonred limestone (coralline mud), in which specimens have been

cleared with great difficulty with the help of cutting instruments. Due allowance being
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made f(ir tlicsc adverse circumstances, it will readily be understood that the specific

identity oi' the two forms, apparently dissimilar, was not at first discovered, and that they

were I)clicved to represent diircrent species; the cream-coloured rock, which also abounds

with the genus Ncrmcea in the vicinity of Stroud and Nailsworth, is little used for

economical purposes, and the Trigonia therefore has very rarely been obtained.

Trii/onin cosiattda a])i)cars to occupy in its sectional characters a position between the

('osfal(C and the undnlata, or to connect these groups, but as the area and escutcheon

agree witli those parts of the nndi(lnt(v, and are altogether distinct from the costala, I

have prclorrod to place it with tiie former section, notwithstanding the presence of a series

of plain horizontal costac upon the other portion of the shell.

Specimens of this rare species arc in the Museum of the Royal School of Mines
;

in the Woodwardian Museum, Cambridge; also in the collections of Dr. AVright,

Cheltenham ; Mr. AVitchcll, Stroud ; Rev. P. B. Brodie, Rowingtoii, near Warwick ; and

in my own cabinet ; all from the middle portion of the Inferior Oolite in the vicinity of

Cheltenham and of Stroud.

Trigonia Joassi, Li/ceff, sp. nov. PI. XX, figs. 2, 3, 4.

Shell ovately oblong, convex ; umbones placed within the anterior third of the valves,

moderately elevated ; anterior side short, curved elliptically with the lower border

;

posterior side much produced and somewhat depressed, pointed at the extremity of the

marginal carina. Area of considerable breadth, flattened, rugosely plicated transversely.

Escutcheon lengthened, narrow and flattened ; marginal carina slightly elevated, trans-

versely knotted. The other portion of the surface has the rows of costac very

numerous, each row having a double undulation resembling in figure the radii upon the

Ammonites of the group of Falciferi, but with less regularity. The nodes in the rows

are usually small, with much inequality in size and variability in figure, but for the most

part they are either rounded or ovate ; anteally they become much attenuated or cord-

like ; they are curved upwards obliquely from the anterior border, and at the end of

about two fifths of their course form a sudden flexure directed obliquely downwards and

become more distinctly nodulous. The nodes arc irregular in the rows, and about the

middle of the valve some of the anteal rows terminate ; the remainder of the rows form

another undulation, curving upwards to the marginal carina at a considerable angle,

becoming more ridge-like and attenuated at their extremities. The nodes upon the

middle portion of the valve are commonly confused, unequal in size, and irregular in

figure ; but this does not appear to be an invariable feature, as a specimen in the collec-

tion of Mr. Grant, of Lossimouth, has the rows of nodes regularly falciform and nearly

equal. This specimen, although imperfect, shows that the rows near to the umboues
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become simply transverse and lose the falciform aspect. The materials upon which the

foregoing description is founded are all more or less imperfect, but in the aggregate they

exemplify nearly the whole of the more important features. The specimen with the

ornamentation preserved over the greater part of the costated surface is in two portions,

exhibiting only a moiety of the marginal carina, and is destitute of the area. The

internal mould gives the general outline and proportions ; the large striated hinge teeth,

the muscular scars, and pallial lines ; fortunately also, owing to the thinness of the test,

the exterior ornamentation is obscurely visible, and even the posteal portion of

the area has delicate, faintly-marked, transverse striations. The mould and also the

specimen belonging to Mr. Grant have the few last-formed posteal portions of the costae

almost effaced, a condition which appears to be a concomitant of the last stage of growth.

The specimen figured with the surface preserved retains its costse at that portion of the

valve.

The third specimen, which exhibits the greater portion of the area, is shghtjy defective

near to the pallial border, and also at the apex ; it is a gutta-percha pressing taken from

a well-preserved external cast, kindly forwarded by the Rev. Mr. Joass ; the compact

siliceous rock has retained the impression of the surface of the shell with minuteness and

dehcacy. In the aggregate the examples figured upon our Plate appear sufficiently to

elucidate the species.

Ajflnitie^. No one of the British Undulaia presents any near approximation to T. Joas^i

;

there is, however, one foreign Trifjonia from the Oxford Clay of Gundershofen, which

might possibly be mistaken for it, the Lijrodon litteraimn of Goldfuss (' Petref.,' vol. ii,

p. 200, tab. 136, fig. 5 h) ; the largest figure is the nearest ally; excluding other testacea

upon the same plate, also named liUeratum, which belong to two other species ; the

broken specimen pertains to the Inferior Oohte, the other to the Neocomian formation.

Limiting the lifteratum of Goldfuss in this manner, it will be found to have the area

larger than in our species, which is also without the row of distinct rounded tubercles

upon the marginal carina ; upon the other portion of the valve the species of Gunders-

hofen possesses in its ornamentation a certain amount of resemblance to T. Joasfsi,

differing from the latter in the posteal portions of the costte, which are larger and for the

most part almost perpendicular and disunited from the other portions ; the anteal costse

are also larger and less numerous. For examples of this fine species of the L/idulatcE I

am indebted to the kindness of Mr. J. W. Judd, who obtained them at Brora, in l\^ far

north of Scotland, during long and persevering researches in the Jurassic rocks of that

little-known region. The imperfect specimen in two portions, but having the surface

preser\'ed, is from plaster casts of originals .in the British Museum, obtained by Mr.

Charles Peach in the Brora region. The species is dedicated to the Rev. J. M. .Joass, of

Golspie, at the suggestion of Mr. .Judd, as a fitting recognition of his own obUgations to

that gentleman, for untiring efi'orts in his assistance, during the survey of a region

heretofore but httle explored by geologists.
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Sfrotifjirq)Jncal position and LacalHics. The Brora specimens are in a pale whitish

argillaceous grit, which Mr. Judd believes to be upon the horizon of the Lower Calcareous

Grit of Yorkshire ; they arc associated with Pecten vimineus, Sow.

§ IV. Glabrae.

Trigoxia gibbosa, Sow. Plate XAIII, figs. 1, 2, 2 a, 3, 4, 5, ; Plate XIX,

figs. 1, 1 a, 1 b, 2.

t

Trtgonia Gibbosa, Sowerbxj. Min. Conch., tabs. 235, 23G, p. CI, vol. iii.

— — Benett. Catal. Org. Kern. County of Wilts, l^;31.

— — Beshinjes. Coq. Carac, 1831, pi. xi, fig. 8, p. 37, 1831.

— — Be la Beche. Manual of Geology, 1833.

— — Fitton. Geol. Trans., 2 ser., 4, p. 356, 1835.

— — Piisch. Potens Paleont., 183", p. 60.

— — Fitloti. Bull. Soc. Geol. de France, 1839, 1 ser., torn. .X, p. 445.

— — Agassi:. Trigonies, 1840, p. 10.

— — Bronn. Index Paleout., 1848, p. G8C.

— — D'Orhigny. Prodrome de Paluont., 1850, vol. ii. No. 42, p. 60.

— — Buvigier. Statist. Miner, et G^ol. Meuse, pp. 370, 401, 1S52.

— — Morris. Catalogue, 1854, p. 228.

— — Pictet. Traite de Paleont., t. iii, p. 539, 1855.

— — Ili'bert. Terr. Jurass de la Bassin de Paris, p. 73, 1857.

— — Oppel. Juraformation, p. 722, No. 144, 1856.

— — Contejean. Etage Kimmeridgien de Mont Belliard, pp. 60 et 217,

1859.

— — Coquancl. Synopsis des Poss. de la Charent., 1860, p. 36.

— — Bigeaux. Notice Stat, sur le Bas Boulonnais, 1865, p. 26.

— — Pellat. Bull. Soc. Geol. de Fr., 2 ser., torn, xxiii, pp. 208, 209,

1866.

— — ITehert. Note sur le terrain Jurassique du Boulonnais, Bull. Soc.

Geol. Fr., 1866, 2 ser., torn, xxiii, p. 21.

— — Be Loiiol and Pellat. Monog. Paleont. et Geol. de I'ctage

Portlandien des env. de Boulogne,

1866, pi. iii, figs. I, 2, 3.

— — JJ'right. Correlation of Jurassic Rocks, Proceedings of Cottes-

woldNat. Club, 1869, p. 88.

Shell somewhat inflated, sub-ovate, or ovately oblong ; umbones large, obtuse,

elevated, antero-mesial and erect ; anterior and inferior borders elliptically curved, hinge-

border concave, its posteal extremity curved gently with the posteal border of the area.
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The area is narrow, slightly convex, having a mesial oblique furrovr ; there are no distinct

bounding carinse, but near to the umbo the area forms a distinct angle with the more

depressed ante-cariiial space. The escutcheon is of moderate breadth, smooth and

depressed. The ante-carinal space is much depressed near to the umbo ; downwards it

becomes more flattened and widens regularly towards the lower border, where its breadth

exceeds that of the area. The entire valve in the adult state is divided into four or more

zones by large, deeply-indented, transverse sulcations which are always conspicuous ; they

curve upwards at their extremities in accordance with the lines of growth. The costated

portion occupies more than half the valve ; the costse in their prominence, number, and

general aspects possess so much variability that, without the possession of numerous

connecting specimens, other species may possibly be united with it ; whenever the costse

are distinct upon the first or umbonal zone they are moderately numerous, plain, and

oblique ; upon the next and the succeeding zones they have greater ciu'vature ; anteally

the extremities of the costse in each zone curve upwards, external to the

extremities of the costge in the preceding zones, so that anteally the costse appear to be

unsymmetrical ; upon the last zone the costse become smaller and less distinct, or are

confused irregularly with the lines of growth. T. gihlosa may be arranged under three

varieties as follows

:

Var. a.—Figure, Unio like or produced posteally ; longitudinal sulcations large and deep,

irregular and unequal near the pallial border ; antc-carinal space narrow

and not well defined, excepting near the apex ; surface generally destitute

of ornamentation, occasionally with some indications of costae. Plate XVIII,

figs. 5, 6.

Var. h.—Costse prominent and numerous, covering the greater portion of the valve

;

narrow, ridge-like, small, and plain anteally, forming large, oblong, or sub-

ovate nodes posteally ; ante-carinal space much larger and more defined than

in Var. a ; the area also more distinctly marked, sometimes with slightly

knotted elevations at the positions of the marginal and inner carinse.

Longitudinal sulcations distinct, but smaller than in Var. a. Plate XVIII,

figs. 1, 2, 2 «, 4 ; Plate XIX, fig. 2.

Var. c.—Ante-carinal space very large and depressed ; sulcations only slightly defined ;

rows of costse very numerous and irregular, with small, crowded, but

prominent nodes, producing a roughened surface ; area narrow, strongly

defined, transversely coarsely plicated, its bounding carinse knotted anteally,

plicated posteally. Plate XXI, fig. 1

.

The figures in Sowerby's ' Mineral Conchology ' represent the varieties a and b.

12
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T. (/ibhosa in tlic Mork of De Loriol and Pellat is exemplified only by the

variety a.

The T. (jihhosu of Seebach (' Der Hannoversche Jura,' tab. 2, fig. G u, G), from the

Pterocera Beds of Tongesberge (a lower zone of the Jura formation), is evidently a

distinct species characterised by a more trigonal form ; by the absence of the large

longitudinal sulcations and of the wide ante-carinal space, the costa; are also different.

Strcttiyrapliical postion and Localities. In Britain T. (jihhosa is the most well-known

Trigonia of the Portland Oolite, and is limited to that rock and the subjacent sands; at

Chilmark and at Tisbury all its varieties are exemplified throughout beds, the entu-e

thickness of which is not less than sixty feet. Other reputed localities are the Isle of

Portland, Devizes, Brill, Hartwell, and Swindon, but the examination of a multitude of

examples of the Glabra from those places demonstrate that T. Dasnioniana is their

prevailing Trigonia.

Chicksgrove Quarry, Tisbury, has disunited valves of T. gibhom in great profusion,

sometimes covering large slabs of the bed called Trouyhstone, to the exclusion of all other

testacea. The Portland formation in Britain is well characterised by the presence of its

TrigonicB, all of which appear to be special to it ; those of the ooUtes and sands are

T. Damoniana, T. Manseli, T. Micheloti, T. temiitexta, T. muricata, T. incurva, and 'J\

Carrei ; those of the lower or Kimmeridge Clay are T. Voltzii, T. Juddiana, T. Pellati,

T. Woodwurdi, also another lengthened form, somewhat doubtful, which I have provision-

ally placed as a variety of T. incurva (Pi. IX, fig. 2).

In the vicinity of Boulogne T. gibbosa is also an abundant species at numerous

localities, and in various beds of the upper portion of the Portland Formation. For

ample details the reader is referred to the important memoirs by M. Ilebert and by

De Loriol and Pellat above cited. ,

Trigonia Manseli, Lycett, sp. nov. PI. XIX, figs. 3, 4, 4 a, b.

Shell subovate or ovately oblong, inflated mesially, compressed near to the pallial

border ; uuibones antero-mcsial, prominent, large, and obtuse, much incurved and nearly

erect ; anterior and lower borders curved elliptically ; hinge-border rather convex, cm'ved

gently with the posteal extremity of the area and terminating in an extremity which is

somewhat produced and pointed. Escutcheon smooth and concave, but having its upper

border somewhat raised. Area narrow, convex, and raised, divided conspicuously by a

deep mesial furrow, which has bordering upon it, immediately upon either side, a slightly

defined row of small tubercles, or in other specimens they are evanescent ; there is also a

well-defined line of small tubercles or varices which forms an inner carina ; these varices

are extended somewhat upon the escutcheon. The position of the marginal carina is
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indicated near to the umbones by a well-marked obtuse ridge, but this soon disappears

with advance of growth, and the carina is then represented only by the rounded elevation

which the border of the area forms, adjoining to the wide and very depressed smooth or

ante-carinal space ; the plications of growth are well defined over the whole of the area.

The other portion of the surface has a very numerous and well-marked series of obliquely

directed tuberculated costse ; upon the umbones the costse are different ; they there form

a densely-arranged minute or linear series which pass horizontally across the whole of

the valve uninterruptedly ; they are plain and the breadth of the series does not exceed

three lines (this feature, unfortunately, is not depicted upon our figures 4 a and 4 h) ; the

costse then change abruptly to oblique tuberculated rows which continue with only slight

irregularity even to the lower border ; the costse (about twenty-four in number) are

narrow, closely arranged, curved, and somewhat attenuated near to the pallial border

;

they pass upwards in a manner sometimes somewhat waved and meet the depressed

ante-carinal space at a considerable angle, the tubercles in the rows (about twenty) are

rounded or ovate and closely arranged, but upon the anteal attenuated portions of the

costse they are indistinct or cord-like ; the costal terminations, posteally, are abrupt but

do not form a regular line, so that the anteal boundary of the ante-carinal space is

irregular. The arrangement of the rows is so close that it is sometimes difficult to

discover the real direction of the lines of tubercles ; in such instances the attenuated

pallial extremities of the rows of costse afford the real guide. The ante-carinal space is

less wide than in T. Micheloti and T. yihhom, but it is always conspicuously depressed

longitudinally, which imparts an additional apparent convexity to the area. The valve

has three transverse sulcations or arrests of growth ; these are not very conspicuous and

do not appear materially to have interfered with the direction of the rows of costae which

pass across them.

This pretty species constitutes one of the most clearly defined examples of the Glabra,

the direction and arrangements of the rows of tubercles immediately suffice to determine

the species
;

perhaps it may be the shell of which a fragment of the anteal side was

figured by Agassiz, ' Trigonies,' tab. 6, fig. 11, under the name of T.pida, from the White

Coral Crag of Hoggerwald (Canton of Soleure), the general direction of the hues of

tubercles and their attenuation towards the border agi-ee Avith T. Manseli, but in the

absence of the greater and more important portion of the valve I prefer only to allude to

their possible .specific identity.

Upon the whole there is much variability in the characters of the tuberculated costae
;

occasionally the anteal portions of the umbonal rows are somewhat angulated or are

ciu"ved concentrically, or the anteal portions of the latter-formed series have an occasional

intercalated costa. The varying size of the tubercles in different specimens, and their

more close or distant arrangement in the rows, impart much variability to the aspect

of the species, but in every instance the tubercles are rounded and have much

prominence.
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The size is usually smaller than T. Bamoniana.

Dimensions of a specimen rather smaller than usual

:

Length 22 lines, height 18 lines, diameter through the united valves 14^ lines.

The name is intended as a slight recognition of most welcome assistance rendered to

the author by the loan of some interesting Trit/onice from the Kimmeridge Clay of the

Cliffs of Dorsetshire, one of the results of extensive explorations made by J. C. Mansel-

Pleydell, Esq., of Longtliorns, near Blandford, Dorset, upon his pi'operty in the

Kimmeridge Clay, a formation which has been but little exposed in England.

Strati^raphical position and Localities.— T. Manseli has occurred somewhat rarely in

the Limestone of the Isle of Portland and Tisbury. Specimens are in the Museum of

Practical Geology, Jermyn Street ; in the collection of Dr. Wright, of Cheltenham ; in

the collection of Mr. Cunnington, of Devizes ; also in my own cabinet.

Trigonia Damoniana, de Lor. PI. XVIII, fig. 3 ; PI. XX, figs. 1, 2, 2 «, 2 ^ ; PI. XIX,

figs. \,\ a,\ b.

Teigonia gibbosa, a new variety, Etherelda Benett. Catal. Org. Rem. County of Wilts,

1830, pi. xviii, fig. 1

.

— — Damon. Geol. Weymouth, Suppl., ISfiO, pi. vii, fig. 2.

— Damoniana, de Loriol and Pellat. Monog. Paleont. et Geol. de I'etage

>• Portlandien des envir. de Boulogne,

18G6, pi. xvii, figs. 4, 5.

Shell sub-ovate, lengthened obliquely, convex, umbones large, erect, very prominent

and somewhat pointed, much incurved and rendered bipartite by the narrow deep

sulcation produced by the apical termination of the ante-carinal space ; borders of the

valves elliptically rounded, excepting the hinge-border, which is straight and lengthened,

sloping obliquely ; the anterior face of the valves has also a large, rounded, depressed

space or lunule, which gives a slightly truncated aspect to that portion when viewed

laterally. The escutcheon is depressed, cordiform, and strongly marked by the lines of

growth ; the area is narrow, slightly elevated or convex, traversed transversely by irre-

gular folds of growth ; it has a well-marked mesial furrow, and is boiuided at its upper

or umlional portion by two rows of minute, sparsely-arranged tubercles ; some specimens

have also a median line of minute tubercles bordering upon the groove ; more frequently

these three lines of carinal tubercles cannot be traced or only partially so even upon well-

preserved specimens. The anti-carinal space or sulcation is narrow, smooth, and only

slightly depressed, excepting near to the umbones, where it forms a deep sulcation ; more

frequently in ad nit forms its slight depression is the only feature which separates it from the

area. The costated portion is divided into three or foiu- zones by as many elliptical horizontal

furrows ; these are much less conspicuous than in 1\ gibbosa ; like to that species the
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direction of the rows of costa are not conformable with the sulcations ; they are more

horizontal, thus rendering their aspect rather excentric ; upon the anterior face of the

shell they are entire, much attenuated, and form a slight angle or undulation ; the costae

upon the umbo form a very numerous, plain, minute, closely-arranged, horizontal series,

which pass also across the ante-carinal srdcation and area with slightly diminished

prominence ; subsequently the rows have their middle and posteal portions closely

arranged and very unequal in size ; they are usually slightly knotted or nodose, becoming

larger posteally, and terminate abruptly at the smooth ante-carinal space, but occasionally

over the lowest zone they are confusedly crowded, and minute or even continued across

the ante-carinal space. Our example, PI. XVIII, fig. 3, represents a well-marked

variety, with few prominent costse, each of which has about seven, large, widely separated

tubercles ; a specimen of more advanced growth has the last zone crowded with minute

tubercles, which afford a remarkable contrast to the other rows of costse, but the umbones

have their costae plain, minute, and dense, as in the typical form.

Compared with T. gihhosa the general figure difi'ers considerably. It is shorter

transversely, or more obliquely lengthened or ovate ; the concentric sulcations are smaller,

the umbones are more elevated, the costae are smaller, more numerous, and more minutely

nodose ; the very numerous linear series which occupies the first zone of the shell and

passes across the whole of the valves transversely is also another remarkable and

distinctive feature. As there is much variability in the obliquity of the valves, measure-

ments of proportions would have but little utility.

The first notice of T. Damoniana as distinguished from T. gibhosa occurs in a thin

quarto volume published by Miss Etherelda Benett, of Warminster, in the year 1831 ;

intended as an illustrated catalogue of organic remains in the County of Wilts, it is

therein mentioned as a distinct variety of T. (jibhosa ; the drawing is characteristic and

satisfactory, but the extreme scarceness of the work in question, together perhaps with

some supineness or absence of sufficient investigation by British palaeontologists, rendered

it altogether neglected as a species.

Stratigrapldcal position and Localities. T. Damoniana is an abundant fossil at

several localities, more especially in the white limestone of the Isle of Portland ; at Brill,

Bucks, and at Swindon, at the latter place the reddish ferruginous sandy beds at

Dayhouse Farm have produced very numerous separate valves of T. Damoniana, having

the ornamentation for the most part very well preserved ; the specimens are of every

stage of growth, but are frequently distorted by vertical pressure ; they are spread out

laterally and slightly flattened ; specimens are in the Museum of Practical Geology and

in the collection of Mr. Cunnington, of Devizes. Internal moulds are abundant at

Swindon. They are shorter and more obhque than those of T. gibbosa.

A very large majority of examples of T. Damoniana obtained in the Isle of Portland

coincide with the foregoing description ; rarely, however, certain features become promi-

nent, indicative of an additional variety, characterised by the great breadth of the smooth
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ante-carinal space. Apparently this is the form figured by Dc Loriol and Pellat for the

T. variec/ata of Credner (' Monog. de la Portland, de Boulogne,' 1865, pi. 7, figs. 6, 7)

;

the latter species, which is from the Kimraeridge strata of Fritzow, has large oblong nodes

upon the posteal portions of the costse ; these are much fewer, and the ante-carinal space

is much smaller than in our variety. In the expectation that examples of T. varie(/ata

might occur in the Portland formation of England I have attentively examined a multi-

tude of examples of the Glabrce from its beds, but have failed to ascertain its presence

;

perhaps, considering the general very limited stratigraphical range of the Trigonice, we

should scarcely expect to discover one of its Kimmeridge Clay species in the Portland

Oolite ; our British examples from the upper and lower stages of the formation indicate

this distinctness very conclusively. The figures in the little work of Credner (' Ueber die

Gliederung der Obern Juraformation und der Wealden Bildung in Nordwestlichen

Deutschland, &c.,' Prag, 1S63) are, upon the whole, coarsely engraved, and the drawings

of the TriyonicB are apparently not very reliable for correctness ; in them we observe only

a remote resemblance to the two figures of T. variegata given by De Loriol and Pellat from

Boulogne.

For the most part the size and general aspect of the ante-carinal space afibrds a good

distinctive feature for the Glabra, and aids materially in the separation of its species, but

in the present, as in some other instances, it assumes an amount of variability indicative

of its subordination to some other specific characters. Other variable examples of this

feature are seen in the smooth or typical form of T. gibbosa, in which the space is smaller

and less distinct than in the other varieties ; the same remark will also apply to certain

examples of T. Juddiana and of T. irregularis in the Clavellatce and to T. angulata in the

XJndidatce ; but it is only in the Glabrm that this feature, from its constancy and promi-

nence, becomes of sectional importance.

Trigonia tenuitexta, Lgceft, sp. nov. Plate XX, figs. 1, 1 a.

Shell with the general outline of T. Damo7iiana, but with less convexity ; the most

striking peculiarity is aSbrded by the ante-carinal space, which is nearly absent ; there is

only a narrow slight depression indicating its position ; the knotted costse upon the side

of the valve are remarkable for their minuteness, close arrangement, and irregularity or

undulations, so that they appear partially confused ; they are also continued more or less

obscurely even across the ante-carinal space ; upon the umbonal portion the minute tu-

bercles with which the costae are crowded, disappear, and they there form a very numerous,

minute, plain, or almost linear series. Upon the specimen figured the escutcheon has a

few regular oblique plications; as this feature is one altogether foreign to the Glabra, and

occurs only in the Quadrafa, the Scabrce, and the Costafce, its occurrence in the present

instance may be regarded as only an abnormal or individual peculiarity.
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Affinities. Compared with the allied form, T. Bamonimia, the partial disappearance of

the ante-carinal space, the smaller, much more numerous and crowded, meandering costse,

serve sufficiently to distinguish it. These characters also separate it from other Trigonics

of the same section.

The magnified figure 1 a represents the umbonal costse constituting a very numerous,

minute series, directed horizontally, vi'ithout interruption, across both the ante-carinal

space and the area.

Stratigraphical position. The specimen figured is from the limestone of the Isle of

Portland. A series of specimens more or less imperfect, kindly forwarded to me by Mr.

Cunnington, proves that the species also occurs in the Portland Oolite at Devizes, Crook-

wood, and Tisbury.

Trigonia Beesleyana, Lycett, sp. nov. Plate XVII, figs. 2, 3, 4.

Shell ovately oblong, depressed, transverse, thin ; umbones antero-mesial, small,

depressed, only slightly raised above the superior border; anterior side moderately

produced; its border rounded; lower border lengthened and curved elliptically, its

posteal extremity pointed ; superior border moderately lengthened, nearly horizontal,

curved downwards posteally. Each valve is divided into two unequal portions by a plain

oblique angle. The escutcheon is of moderate breadth, flattened, but somewhat concave,

traversed by very numerous, rounded, regular, depressed, delicate costellcE, which pass

across its surface horizontally, and are slightly indented transversely by the lines of

growth ; a few of the costellse are bifurcated near to the superior border. There is no

marginal carina, but a distinct oblique divisional angle, such as occurs in a portion of the

Scabra ; to this latter group it is also allied by the entire absence of an area and by the

ornamentation of the escutcheon, the costellte upon which are similar in character or

slightly scabrous. The middle portion of the valve comprising nearly the half of the

whole surface is plain, and its surface is traversed only by the very delicate lines of

growth ; it is also without the oblique depression which usually is characteristic of the

Glabra. The anteal portion of the valve has numerous delicate, narrow, smooth, small

costse, which are conspicuous at the anteal border ; they pass towards the middle of the

valve obliquely downwards; they are slightly waved, and become evanescent ere they

have traversed little more than one fourth of the length of the valve ; towards the umbo

they are scarcely perceptible. The lines of growth are numerous, unequal, and delicate.

The internal mould is well preserved, it exhibits very wide-spreading, coarsely striated,

dental processes, and owing to the general depression of the valves, there is little convexity

excepting near to the umbones ; the muscular scars have but little prominence, and there

are no traces of the external ornamentation. I have also succeeded in exposing the
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dental characters in a specimen of the right valve ; the processes are narrow, widely

divergent, and have little prominence, corresponding with the internal mould.

Dimemions.—Height 20 lines, length 27 lines, diameter through the united valves

G lines.

My attention was first directed to this remarkable form by my friend Mr. J. W. Judd,

who during his labours in the geological survey of Oxfordshire saw this Trigonia in the

collection of Mr. Beesley, of Banbury, and was much struck with its novel aspect. So

singular is the combination of characters which it presents, that the term 2^aradoxa might

be fitly applied to it were it not already employed in the genus. Its analogues belong

altogether to the Cretaceous rocks ; the general outline and also the ornamentation of the

anterior side much resembles T. excentrka. Park. The posteal angle and slope with the

characters of that portion of its surface assimilate it to some of the cretaceous Scabra,

and more especially to T. llondeana, Coq., T. tentdsidcata, Duj., and T. Archiaciana,

D'Orb., and this remarkable combination of sectional characters, so foreign to the Jurassic

species, occurs in a Trigonia from almost the base of the Lower Oolites associated with

a numerous series of Conchifera special to that stage.

Stratigraphical position and Locality. The two fine examples herewith figured, several

others less well preserved, and a few internal moulds, constitute all the materials known

;

Mr. Beesley, to whom we owe their discovery, informs nie that the locality of the quarry

is Tynehill, in the parish of Adderbury, between that place and Great Barford, Oxfordshire'

The rock is coarse, brown, shelly Oolite ; amongst the Inferior Oolite Testacea found with

it are Cricopora straminea, Phil., sp., Serpula socialis, Goldf., Natica Lechhamptonensis, Lye.

Lima belhda, Mor. and Lye, Nerincea Jonesi, Lye., &c. The specimens figured are

from the collection of ]\Ir. Beesley; the University Museum, Oxford, also possesses a

specimen.

Trigonia Michelotti, De Lor. et Pellat {varieti/). Plate XX, fig. 7.

Lyrodon excentkicum, Goldfuss and Munster. Petrefacta, 183G, vol. ii, page 203,

plate 137, fig. 8. (Not Trigonia

excentrica, Park.)

Trigonia Michelotti, T. de Loriol et E. Pellat. Monog. Paleont. et Geol. de I'etage

Portlaudien des env. de Boulogne-

sur-Mer, 18CG, plate 7, fig. 9.

— MuNiERi, Hebert. Note sur le terr. jurass. der Boulonuois, Bull, de la Soc.

Geol. de France, 2 s^r., 1866, torn. 23, page 216.

' I am unable to determine to which of the eminent French geologists above cited priority should be

given, as their publications are dated in the same year. Some consideration is perhaps due to the fact that

the beautiful Monograph by De Loriol and Pellat gives the only figure of the species which has appeared

since the great work of Goldfuss and Munster, in 1836.





PLATE X.

Fig.

1, 2. Triffonia Voltzii, Ag. (71 Thurmanni, Cont.). Kimmeridge Clay, near

Weymouth. (Page 20.)

3, 3, n. „ detrifa, Terq. and Jour. Forest Marble, near Cirencester,

Gloucestershire. (Page 75.)

4. „ „ Cornbrash, Hilperton. (Page 75.)

5, 7, 8. „ conjungens, Phil. Inferior Oolite (Millepore bed), Cloughton, near

Scarborough. (Page 62.)

6. „ geograpkica, Ag. Coral Rag, Pickering. (Page 69.)
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PLATE XL

Fig.

L Triffonia Pellati, Mun. Chal. Kimmeridge Clay, near St. Ives. (Page 4L)

2. ,, formosa. Lye. Inferior Oolite, Rodborough Hill, near Stroud ; specimen

with the costse deformed. (Page 35.)

3. „ perlata, Ag. Coral Rag, Pickering ; specimen with the pallial portions of

the costse irregular. (Page 22.)

4. 5. „ dytia, D'Orb. Great Oolite, Box near Bath. (Page 76.)

6, 7. „ ,, Impressions of small Trigoniae, proljably young examples of T.

v.-costata, CoUyweston Slate. (Page 66.)

8. ,, paucicosta, Lye. Kelloway Rock, Cayton Bay, near Scarborough.

(Page 57.)

9. „ „ Young example of the same species, from the same locahty and

foianation.
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PLATE XII.

Fig.

1. Trigonia Carrei, Mun. Chal. Portland Limestone, Tisbury, Wilts. (Page 72.)

2, 3. „ Painei, Lye. Great Oolite, Minchinhampton. (Page 59.)

4. „ „ Specimen from the Great Oolite of South Lincolnshire.

5. „ „ Young example from the same locality.

6. (), a. „ costatula. Lye. Young example. Inferior Oolite, Leckhampton Hill,

Cheltenham. (Page SL) 6, a, enlarged.

7. „ tripartita, Forbes. Cornbrash, Chippenham. (Page 74.)

8.
,, mhglobosa. Lye. Inferior Oolite, near Stroud. (Page 68.)

9. 10. „ „ Large specimens of the same species, from the same for-

mation and locality. Coll. Royal School of Mines.
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PLATE XIII.

Fig.

1, 2. Trigonia producfa. Lye. Inferior Oolite, Rodborough Hill, near Stroud.

(Page GO.)

3, 4. „ „ Valves of the same species, exhibiting the hinge. Inferior

OoHte, Oxfordshire. Coll. Royal School of Mines.

5. „ v.-costata, Lye. Inferior Oolite, Cold Comfort, near Cheltenham

;

specimen with the costse deformed. (Page 66.)

6. „ conjungens, Phil. Inferior Oolite, Millepore bed, near Scarborough.

Also Plate X, figs. 5, 7, 8. (Page 63.)
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PLATE XIV.

Fig.

1, I, a, 2, 3, 4. Tri^onia literuta. Young and Bird. Upper Lias, Robin Hood's Bay,

Yorkshire. (Page 64.)

5, 6. „ u/ii/ulata, Sow. Inferior Oolite, Rodborough Hill, Stroud.

(Page 54.)

7, 8, 9, 10. „ Jlc'cta, Lye. Cornbrash or Forest Marble, Thornholuie,

Appleby, Lincolnshire. (Page 55.)
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PLATE XV.

Fig.

1. Trir/onia v.-cosfafa, Lye. Liferior Oolite, Rodborough Hill, Stroud. (Page 6(3.)

Coll. Royal School of Mines.

2, •"?, 4. „ ,, Smaller examples, Inferior Oolite, Dogger, Blue Wyke,

Yorkshire.

5, 6, 7. ,, ampta. Lye. Liferior Oolite, Collyweston slate. (Page 70.)

8, 10. ,, costatula, Lye. Liferior Oolite, near Stroud. (Page SI.) Coll. Royal

School of Mines.

'J- „ ,, A smaller specimen, from the same formation and locality.

1 L „ S/utrpiana, Lye. Inferior Oolite (ferruginous), near Northampton.

(Page 79.)
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PLATE XVI.

Fig.

1. Trif/o7na Leckenhyi, Lye. Supra-Liassic Sandstone, Robin Hood's Bay, Yorkshire.

(Page7L) Coll. VVoodwardian Miiseuna, Cambridge.

2. „ „ A smaller specimen, from the same formation and locality.

3. „ Skarjnana. Dogger, Blue Wyke. (Page 79.)

4. 5, 6. ,, „ Same species (ferruginous). Liferior Oolite, Northamptonshire.

7. ,, paucicosta, Lye. Kelloway Rock, Cayton Bay, near Scarborough.

(Page 57.)

8. „ Williamsoni, Lye. Kelloway Rock, Cayton Bay, near Scarborough.

(Page 53.)

9. 10, IL umhdata, From. Great Oolite, near Bourn, Lincolnshire. (Page 77.)
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PLATE XVII.

Fig.

1. Triffonia }Foodwardi,ljyc. Kimmeridge Clay, Doisetsliiie. (Page 40.)

2. 3, 4. ,, Beesleyana, Lye. Inferior Oolite, Combe Hill, Oxfordshiie. (Page 90.)

5, G. ,, tindulata, From. Great Oolite, South Lincolnsliire. (Page 77.)

7. „ clytia, D'Orb. Great Oolite, Bo.x, near Bath. (Page 70.)
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PLATE XVIII.

Fin.

1,2, '2, a. 7Vu/o}//a ////jl/osr/. Sow. Varicfy with ])roiniiieiit nodose co.st;p aiul wide

aiite-cariiial spaee. Portland Oolite, Tisbiiry. Also

Plate XXI, fig. 1. (Page 84.)

3. ,, Damoniaiia, De Lor. Variety with few large nodes upon the

costae ; see also Plate XXI, figs. 2, 3, 4, 5.

Portland Limestone, Portland. (Page 88.)

4. „ /jibbona. Variety witli the costae small, partially plain or sub-

tuberculated ; see also Plate XIX, fig. 2. Portland

Oolite, Tisbury. (Page 84.)

5. 6. „ (jibhosa. The typical form, longitndinal sulcations strongly

defined. Portland Oolite, Tisbury. (Page 84.)
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PLATE XIX.

Fig.

1, 1, a, b. Triffonia Damoniana, De Lor. Internal moulds. Portland Oolite,

Swindon, Wilts. (Page 8S.)

2, „ gibhosa. Sow. Variety ; see also fig. 4, Plate XVIII. Portland

Oolite, Tisbury. (Page 84.)

3, 4, 4, a, b. „ Manseli, Lye. Portland Oolite, Isle of Portland. (Page 86.)
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Shell subovate, very convex; umbones prominent, obtuse, antero-inesial, much

incurved and slighly recurved ; anterior side short, curved elliptically with the lower

border; hinge-border short, convex, curving downwards posteally with the siphonal

border, the length of which nearly equals that of the hinge-border. Area narrow, its

surface forming nearly a right angle with the other portion of the valve ; it is slightly

concave near to the apex, becoming convex posteally ; it is divided by a deeply marked

mesial furrow, and is traversed transversely in common with the whole shell by delicate

lines of growth ; it is bounded by two small carinse, which are conspicuous near to the

apex; the marginal carina has a few small distantly arranged tubercles; the inner

carina is also slightly knotted. The escutcheou is small, depressed, but becomes some-

what elevated at its upper border. The ante-carinal space is remarkable for its great

breadth, which at the pallial border exceeds that of the area, and is equal to one third of

the length across the valve, its upper portion forms a considerable concavity. The

anteal or costated portion of the shell is comparatively narrow, occupying only half the

surface of the valve ; the costse are plain, oblique, and have some irregularity, curving

downwards from the anterior border, and terminating abruptly at the smooth and more

depressed ante-carinal space ; for the most part their posteal extremities become

irregularly nodose. An arrest of growth or concentric sulcation occurs beneath the

middle of the valve ; the costse subsequently have less obliquity, or are more concentric,

curving upwards anteally, and externally to the extremities of the costse upon the upper

half of the valve.

The large proportion which the smooth ante-carinal space bears to the other portions

of the surface, together with the few, plain, obhque, and irregular series of short anteal

costae, constitute the most conspicuous distinctive characters.

Our figure is taken from a gutta-percha pressing of an external cast in the

collection of Mr. Cunnington, and was obtained by him in the Portland Oolite

of the vicinity of Devizes ; a second specimen in a condition nearly similar is in

the same collection. Specunens of the typical form of T. Michelotti from the Kim-

meridge strata of Boulogne were figured by Goldfuss under tl-e name of Lyrodon

excentricum, and by De Loriol under that of Trigonia Michelotti; it was also

described and stratigraphically determined by Professor Hebert under the name of

T. Munieri ; it has a lower position than that of our Devizes specimens ; the Boulogne

shell also possesses some conspicuous distinctive features ; the figure is more lengthened,

the umbones are much less elevated, and less recurved ; the short anteal costse are less

prominent, or are somewhat obscure, and are therefore not nodose ; the carinse have less

distinctness, and are without tubercles. These diff'erences are of considerable importance,

and were they founded upon a sufficient number of specimens, both French and British,

there would remain no doubt of the propriety of separating them as species, but with the

very limited materials of either form at my disposal or brought under my notice, and

knowing the variability exhibited by some of the Tngonice Glabra of the Portland
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formation, more especially by the two more abundant of its forms, T. gihhom and T.

Damoniana, I prefer to regard (provisionally at least) the two allied forms from Boulogne

and Devizes as constituting only well-defined varieties of one species.

Dimensions.—Length IG lines, height 13 hnes, thickness through a single valve

4 lines.

Trigonia excentrica. Park. Plate XX, figs. 5, 6 ; Plate XXI, figs, 6, 7 ; Plate XXII,

figs. 5, .5 a.

Tkigonia excentkica, Parkinson. Org. Rem., vol. iii, pi. xii, 1811.

— SINUATA, lb. Ibid., fig. 13.

— EXCENTKICA, Sow. Min. Conch., vol. iii, p. 11, tab. 208, figs. !, 2, 1821.

— AFFiNis, Miller and Sow. Ibid., tab. 253, fig. 3, 1821.

— — Befrance. Diet, des Scien. Nat, tab. Iv, p. 297, 1828.

— — Puseh. Polens, Paleontologie, p. 61, 1837.

— EXCENTKICA, lb. Ibid.

— — Agassis. Trigonies, p. 9, 18-10.

— AFFINIS, lb. Ibid., pp. 9 et 52, 1840.

— EXCENTKICA, D'OrbiffHij. Prodrome de Paleont., 1850, vol. ii, p. 160,

No. 328.

— SINUATA, lb. Pal. Fran9., Terr. Cr^t., torn, iii, p. 147, pi. 293, 1843.

— — lb. Prodrome de Paleont., vol. ii, p. IGl, No. 323, 1850.

— — Morris. Catalogue, p. 229, 1854.

— EXCENTRICA. lb. Ibid., p. 228, 1854.

Shell inequilateral, subovate, rather depressed and thin in the very young condition,

becoming thick, with a considerable convexity, in an advanced stage of growth ; umbones

pointed, erect, little produced, situated about two fifths the length of the valve from the

anterior border. Anterior side produced, its border curved elliptically with the lower

border ; hinge-border nearly straight, or in some examples slightly concave, sloping

obliquely downwards, lengthened, terminating in a posteal extremity, which is rounded

but attenuated. Area narrow, slightly concave near to the umbo, where the valve forms

an oblique angle, separating the area from the anteal portion ; the angularity soon

disappears, the area then acquires some convexity, and has no distinct separation from

the other portion of the surface excepting that a space anteal to the area becomes

somewhat depressed near to the lower or pallial border. The other portion of the shell

is covered by a series of very numerous, inconspicuous, slightly elevated, longitudinal or

liorizontal costae, which are indented anteally by oblique intersecting lines of growth ; the

costse are regular and distinct, crossing the entire valve near to the umbo, but they soon

disappear over the posteal third of the surface, and examples of adult growth have the
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costae everywhere evanescent near to the pallial border, where the surface is occupied

almost solely by the lines of growth, which are large, irregular, and rather distantly

arranged. Several sulcations or arrests of growth are usually visible at irregular

intervals. The costse have their anteal portions horizontal or directed slightly down-

wards; this excentrical direction has been depicted both by Parkinson and by Sowerby

in a manner somewhat exaggerated where the costae are crossed by obUque lines of

growth.

The length compared with the height is as ten to seven, or, as in other examples, as

ten to eight.

The hinge-teeth diverge widely, and are larger than is usual in the Glabra; the

adductor scars are deeply impressed, more especially the anteal adductor, which forms a

deep sinus, passing upwards towards the apex of the valve concealed by the anterior

dental process iu each valve ; the borders of the valves are plain, their inner surfaces

exhibit remains of the iridescent nacre in well-preserved specimens.

The figures upon Plate XX illustrate the young condition of the species; fig. 6

closely resembles the T. sinuata of Parkinson ; fig. 5, a specimen of much more advanced

growth, retains the surface ornaments similar to the smaller specimen ; Plate XXI, fig. 6,

and Plate XXII, figs. 5, 5«, represent common examples of T. excentrica in which the

umbonal portion of the test does not retain the characters of the surface ; the large

specimen, Plate XXI, fig. 7, which agrees with the T. affniis of the ' Mineral Conchology,'

has the valve thickened from advanced growth, and the horizontal costse are obscure.

Much of the variability seen in this species is produced by differences in the general

figure which are not dependent upon any one stage of growth ; thus, the short and thick

example fully developed, depicted upon Plate XXI, which fairly represents the T. afflnis

of the ' Mineral Conchology,' is nearly allied in figure to certain young forms which are

only three or four lines in length ; these latter also pass gradually into the undoubted

young condition of T. excentrica, Plate XX, fig. 6, which is more lengthened. The six

figm'es upon our plates, although exhibiting much diversity of aspect, do not sufficiently

exemplify the medium-sized and fully developed forms of the more lengthened specimens

;

through the kindness and discrimination of Mr. Vicary this defect may be rectified, that

gentleman having recently forwarded to me so considerable a series of specimens from the

Greensand of the Blackdown region as to enable me both to verify the unity of these

three supposed species and to select from them specimens exhibiting the surface

ornaments of the umbonal portions of T. excentrica and theii" identity with the small

specimens commonly referred to T. sinuata. These will be given upon a future

plate.

Dimensions.—Length of the largest of our specimens 2f inches, height 2\ inches,

convexity of a single valve | inch. Occasionally the species attains larger di-

mensions.

Affinities—The umbonal portion of the shell in the posteal sinuation of its delicate
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costas resembles a similar feature in T. scmiculfa, Forbes, from the Cretaceous rocks of

Vcrdacliellum, near Pondicherry, Southern India (see the description of T. alifoniris) ; in

the Indian species the costae are much larger, and the posteal slope or area forms a

greater angle with the other portion of the valve.

A similar feature is also conspicuous in T. Sanctce Crucis, Valang, (Pictet, Paleon.

Suisse,' plate 128, figs. 1— 5). The latter shell has the anterior side shorter and its

umbones more obtuse ; the aiiteal portions of its costse are also less distinctly horizontal

or excentrical.

For T. Coqi/aiidiaiia, D'Orb., which is also an allied form, see the next species.

Ow'ing to the fragility of the test, and the more compact matrix, specimens in Green-

sand collections are usually very imperfect, and afford no adequate means for testing the

distinctness or affinity of other examples of the Glabra from the same formation. These

remarks also apply to specimens upon the tablets in the two national metropolitan

rauscuuis, and enhance the value of the aid which has been afforded by the contribution

from the collection of Mr. Vicary.

As both T. excentrica and T. sinuata are figured upon the same plate in the ' Organic

Remains ' by Parkinson, neither form possesses priority ; I have made T. sinuata a

synonym, as it exemplifies only the very young condition of the more fully developed

T. excentrica. The internal mould does not appear to have been identified. The valves

are always disunited.

Strati(jraphical Positions and Localities.—T. excentrica in its different aspects occurs

in the Greensand of the Blackdown and Haldon regions at several localities, as at

Hembury Fort, at Staple Hill, and near to Collmupton. The Chloritic Marls and

Sandstones at Dunscomb Cliffs, to the eastward of Sidmouth, is another locality.

D'Orbigny records T. sinuata, including T. ajjinis, in the lower beds of his Terrain

Turonien or Chloritic Chalk of the Ligerian and Pyrenean basins ; the localities given

by him are Mans, Saint-Calais, Coudrecieux (Sarthe), Fouras, and the Isle d'Aix

(Charente Inferieure), Ambillon (Marne et Loire). He retained T. excentrica as distinct

from T. sinuata, but the only locality attached to it is Blackdown.

Trigonia l^sviuscula. Lye, sp. nov. Plate XXII, fig. 6.

Shell depressed, lengthened ; mnbo moderately produced, small, placed upon the

boundary line of the anteal third of the valve and slightly recurved ; anterior and lower

borders rounded elliptically ; superior border somewhat concave ; posteal extremity of

the valve produced, attenuated, and depressed, its outline rounded. The portion of the

valve adjacent to the posteal or superior border is slightly convex, and is without any
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angular division ; its surface is smooth, or traversed only by delicate lines of grovrth.

The other portion of the surface has horizontal, broad, depressed, plain, slightly irregular,

and unequal ridges, which over the middle and lower portion of the valve become

evanescent posteally ; the space thus rendered plain has three or four obscure longitudinal

sulcations, and is somewhat more depressed than the costated portion ; its boundary

anteally is nearly perpendicular, and extends somewhat anteal to the posteal third of the

valve. The umbonal costae are very delicate and closely arranged ; near to the pallial

border the costse become widely separated, irregular in their directions, and more

obscure.

The lines of growth are very delicate, they decussate the horizontal anteal extremities

of the costae.

Internally the borders of the valves are smooth, the test is rather thin, and the hinge

dental processes have but little prominence. I have no knowledge of the internal

mould.

This fine specimen was obtained by Mr. Vicary, of Exeter, in the Greensand of the

Blackdown Hills, near to Collumpton, Devon ; it is shorter posteally than T. lovga, Ag.,

and its few lower costae are more wadely separated and irregular. Compared with T.

excentrica. Park., the latter has the general figure shorter, more especially anteally ; the

convexity is much greater, the umbones are more conspicuous, and the longitudinal

ridges are less widely separated. The test generally has greater thickness, and the hinge

dental processes project more considerably ; the posteal smooth, wide, depressed space

in T. IcBviuscula is also distinctive.

Mr. Meyer has obtained the species ill preserved in chloritic sandy marl at Duns-

comb Cliifs between Beer Head and Sidmouth ; these imperfect specimens and the single

example herewith figured are only materials known to me.

More especially allied to T. Coquandiana, D'Orbigny (' Pal. Fran.,' vol. iii, pi. 294,) for

which the imperfect specimens first collected were mistaken. It differs from the species

of D'Orbigny in the following features : the convexity of the valves is less ; the posterior

extremity is shorter or more rounded ; the costae disappear altogether over a considerable

portion of the surface posteally ; there is also no indication of the little intercalated rib

between each of the rows, as in T. Coquandiana ; the latter species has the costae well

defined and passing across the valve continuously its entire length.
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Trigonia Lingonensis, Bum. Plate XXII, figs. 1, 1 a, 2, 3, 4.

Tkigonia Lingonensis, Bumortier. Etudes Jurrassiques du Rhone, p. 2/5, pi. xxii,

figs. 6—8, 1861.

— — Tate. DiscoTery of the oldest known Trigonia in Britain,

' Geol. Mag.,' vol. ix, No. 97, p. 306, 1872.

Shell ovately trigonal, very convex ; umbo antero-mesial, pointed, much produced,

and slightly recurved ; anteal, lower, and posteal borders curved elliptically ; hinge-

border nearly straight, sloping obliquely downwards, and forming an obtuse angle with

the rounded siphonal border of the area. Escutcheon wide, depressed, traversed

by transversely oblique, delicate plications, which become conspicuous and more

strongly marked upon the obtuse inner carina. Area concave, bounded by two

raised, obtusely rounded prominences or carinse, traversed mesially for about a

moiety of its length by a small furrow ; both the area and its carinse are

traversed obliquely by very numerous unequal rugose elevations ; near to the

umbo these form a row of minutely knotted papillae upon the border of the narrow

ridge-like, inner carina. The marginal carina is distinct and elevated only as

compared with the area, but has no distinctiveness or separation when compared with

the other portion of the shell whose rugae pass across it without interruption ; near to the

apex, however, it becomes elevated, narrow, and ridge-like, and the smface anterior to it

has densely arranged acute rugae. The other portion of the smface has a numerous

irregular and unequal series of rugae, which take the direction of the lines of growth ; all

originate at the pedal border as narrow, densely arranged plications, which become less

conspicuous and nearly evanescent upon the middle of the valve ; they are continued unin-

terruptedly across the area and escutcheon. There are also, in some instances, several

longitudinal sulcations which are conformable with the rugae in their direction, and are

similarly unequal in their distinctness and distances ; other specimens are nearly destitute

of these sulcations. The area forms nearly a right angle with the other or pallial portion

of the valve, so that, wlien a specimen is placed in a horizontal position and viewed from

above, the area and. escutcheon are scarcely visible.

Dimensions.—The largest of the specimens herewith figured has the length, measured

from the apex to the posteal extremity, 28 lines ; from the upper extremity of the

siphonal border across the valve, at right angles to the length, 24 hnes ; thickness

through the single valve 9^ lines, length of the siphonal border 1 lines, length of the

superior border of the escutcheon 18 lines.

These dimensions do not refer to the largest specimen obtained, as they are exceeded

by one in the museum of the Philosophical Society at York ; very rarely also the valves

are found in position.
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The hinge dental processes are exposed in two of the specimens figured ; they agree

with those of the Glabra generally, and are less massive than in those of other Jurassic

sectional forms. The internal mould has the adductor scars well developed ; there are

also traces of the external encircling rugae ; the test appears to be thin. The external

rugae differ much in their prominence in different specimens, so that in some instances

the general surface is smooth, and has rugae only near to the pedal border.

M. Dumortier described T. Lingonensis from the Marlstone beds of the valley of the

Rhone, near to Langres ; his figure has a slight depression of the surface anteal to the angle

of the valve. None of the British specimens possess this feature, which probably, there-

fore, is only accidental.

Mr. R. Tate, now a resident at Redcar, to whom we owe its discovery as a British

species, states that it occurs in the main seam of ironstone throughout the Cleveland

district in the zone of Ammonites spinatus, and that it has been obtained at the following

localities :

Skinningrone mines ; Hobb Hill mine, near Saltburn ; Eston mines, near Middles-

boro' ; Belman Bank and Challoner mines, near Guisborough ; that the species is rare,

excepting at Eston, but well-preserved specimens are everywhere rare. The two larger

of our specimens were obtained by Mr. G. Lee, manager of the Eston mines at that

locality, and generously presented by him for the present Monograph.

Examples of this remarkable Trigonia are in the museum of the Royal School of

Mines ; in the museum of the Yorkshire Philosophical Society ; in the collection of Mr.

R. Tate at Redcar ; in that of Mr. G. Lee at Eston ; and in my own cabinet—all from

the ironstone of the Cleveland district. The British Museum has a specimen obtained

by the late Miss Baker, of Northampton, in the Middle Lias at Preston Capes in that

county ; no other example from the Lias of the midland or southern counties has come

under my observation.

Affinities.—The almost entire absence of ornaments upon the surface associates it

with the Glabra, a section which has only a small number of ascertained species, and,

unlike other sections of the genus, is not limited to one portion of the Mesozoic period,

but occurs at intervals widely separated stratigraphically ; thus, the Clavellatce, the

VndulatcE, and the Costatcs, are limited almost exclusively to the Jurassic formations.

The Quadratce and the Scahra are not less strictly Cretaceous forms, but the Glabrce,

although represented by few species, constitute a section which embraces nearly the

entu-e Umits of the Mesozoic period.

T. Lingonensis, the oldest known Trigonia, is limited to the Middle Lias. The next

known example of the section is our T. Beesleyaiia, which occurs not less rarely in the

Inferior Oolite at a single locality. From that position the section appears to be absent

until we arrive at the Portland foraiation, where it becomes the predominating section of

the genus, and is represented in Britain by five species, two of which are abundant.

Again, after a long stratigraphical interval, the section reappears in the middle portion of
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the Cretaceous rocks represented by two species in the Devonshire Grecnsand and Upper

Greensands and Chloritic Marls of the South Devon coast. Two other European forms

are also recorded. The Cretaceous rocks of India have yielded to the researches of

Forbes and of Stoliczka four characteristic examples of the section. It is chiefly in the

Cretaceous examples of the G/adra, both European and Asiatic, that we discover affinities

with the Liassic T. Lwffonensis, species placed almost at the opposite stratigraphical limits

of the Mesozoic formations ; these affinities, however, have only a general or sectional

resemblance, and refer chiefly to the characters of the area, so little separated from the

pallial portion of the surface.

§ V. Quadrate.

In Britain the Quadratce are represented by four species only, two of these each

constitute two varieties ; they possess the several features special to the section

prominently developed. Externally their escutcheons have small nodose varices ;

internally the posteal portion of the pallial border has a short row of quadrate pits and

elevations; there is also a smaller oblique series of pits or furrows at the posteal

extremity of the hinge-border. Plate XXIV, fig. 1 a, exemplifies the pallial pits of

T. nodosa. T. dcedalea and T. spectabilis have less than half the number of these pits

upon their inner surfaces.

Trigonia DiEDALEA, Park. Plate XXIT, figs. 7, 8 ; Plate XXIII, figs. 2, 3. Var.

confusa, Plate XXIII, fig. 1.

Trigonia d^dalea, Parkinson. Org. Rem., vol. iii, pi. xii, fig. C, 1811.

— ? KUDis, lb. Ibid., fig. 10.

— D.'EDALEA, Sowerby. Min. Concb., vol. i, tab. hxxviii, 1815.

— QUADRATA, lb. Geol. Trans., 2nd series, vol. iv, pi. xvii, fig. 10

(young example), 1836.

— D^DALEA, Pusch. Polens, Pal^ont., p. 60, 1837.

— — Agassi:. Trigonies, p. 52, 1840.

— PALMATA, Beshayes. Leymerie, Mem. Sue. Geol. Fran^., vol. v, pi. viii, fig. 5

(variety), 1842.

— QUADRATA, Morris. Catalogue, p. 229, 1854.

— D^DALEA, lb. Ibid., p. 228 (pars). Exclude Lower Greensand.

Exclude the Trigonia dcedalea of the following authorities :

De la Beche, Geological Manual, p. 287, 1832.

Mantell, Geology of the South-east of England, Appendix, p. 388, 1833.
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Ibbetson and Forbes, Proc. Geol. Soc, vol. iv, p. 414, 1844.

Kitton, Quart. Journ. Geol. Soc, vol. iii, p. 317, 184".

D'Orbigny, Paleontologie Fran5aise, Terr. Cret., vol. iii, p. 145, pi. 292, 1843.

lb., Prodrome de Pal^ont., vol. ii, p. 161, No. 322, 1850.

Pictet and Renevier, Foss. du Terr. Aptien de la Perte du Rhone et dea Environs de

Ste. Croix, pi. xii, fig. 1, 1857.

The figure of T. dadalea is ovately quadrate and depressed ; the apices are small,

pointed, slightly recurved, anteal and terminal ; the hinge-border is short and slightly

rounded, forming nearly right angles with the anterior and posterior borders ; the

latter or siphonal border is equal in length to the hinge-border, its lower extremity is

curved ; the lower border is curved elliptically with the anterior border. The area

constitutes half the surface of the valve ; it is flattened, without any distinct mesial

division, excepting near to the imibo ; its separation from the costated portion of the

surface forms an angle which is slightly ridge-like where it is crossed by the first-formed

or apical costellse ; there is, therefore, no distinct marginal carina ; the positions of the

inner and median carinae are each indicated by an ill-defined row of small, rounded,

widely separated tubercles ; there are also numerous, small, irregular depressed tubercles

scattered confusedly over its surface, and also some transverse rugose plications posteally.

The upper or apical portion of the area has about eight rows of narrow, ridge-like,

delicately knotted costellae, which, originating at the anteal portion of the superior

border, and passing across the valve obliquely downwards, enlarge rapidly and become

rounded after they have passed the divisional angle, forming tuberculated varices about the

middle of the costated portion of the valve, where they are bent suddenly upwards to

the anteal border, each forming nearly a right angle ; these are succeeded by several

short supplementary varices, which pass backwards horizontally from the anterior

border until they are interrupted by the short bent varices. The remaining portion of

the surface is occupied by about eight larger, curved rows of tuberculated varices, each

row having about nine distinct rounded tubercles ; the rows commence at the angle of

the valve and enlarge rapidly downwards towards the pallial border, the smallest

tubercle in each row is, therefore, at the angle of the valve or at the usual position of the

marginal carina. The escutcheon is narrow, lengthened, and flattened ; it has several

obscm-e rugose varices. The fragment figured by Parkinson, which has priority as an

example of this species, appears to represent a specimen with the apical portion of the

ornamentation unusually small and more than usually irregular anteally. This arrange-

ment difi"ers somewhat from the fine adult specimen figured in the ' Mineral Conchology,'

but approximates to some of the Blackdown examples (see Plate XXII, fig. 7). The few

first-formed rows of varices form, in some specimens, angulated ridges, which are only

slightly tuberculated, resembling the little T. qiiadrata. Sow., but commonly, as in the

figure of Parkinson, the first-formed rows are distinctly tuberculated. The interiors of

14
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the valves have the cardinal teeth much smaller and less prominent than in T. nodosa

and 2\ spectabilis ; the pallial posteal pits and elevations are small, closely arranged,

and only three in number, thus affording a contrast to the same featvire in T. nodosa,

which has them much larger and greatly more numerous, so that in that species they

occupy much of the surface near to the pallial border.

The foregoing detailed description will, it is trusted, suffice to rectify an error into

which some palaeontologists have fallen, who have taken for their guide the figure of

T. dcedalea in the ' Mineral Conchology' of Sowerby, an inaccuracy in the drawing

having produced much confusion from its supposed identity with that fine variety of

T. nodosa of which such considerable numbers have been obtained in the beds called

" Crackers " in the Neocomian formation at Atherfield. Sowerby's drawing of

T. dcedalea has the angle of the valve occupied by a row of rounded nodes, which are

larger than those in the adjacent rows of varices and have no accordance with them

either in number or position. This arrangement differs materially from the original

specimen now in the British Museum, but has much resemblance to the corresponding

parts in T. nodosa. As the figure of T. dcedalea in the ' Mineral Conchology ' represents

the only example of adult growth to be found in any British work since the

fragment figured by Parkinson, our figures are the more deserving of scrutiny and

comparison.

The variability so frequent in the ornamentation of the surface in the typical form

may now be adverted to. Occasionally the minute tubercles upon the area are arranged

with regularity, forming oblique rows which curve upwards and backwards from the

angle of the valve. Another arrangement has the row of small nodes upon the angle

of the valve, assuming the same comma-like figure which is so conspicuous in the

larger carinal nodes of T. nodosa ; however, this feature is scarcely ever distinct upon the

whole of the row. Near to the palHal border, occasionally, are one or several short

supplementary rows of varices resembling the same feature which is common in

T. nodosa. The internal mould appears to be unknown.

A larger and well-marked variety of T. dcedalea, var. confusa, is illustrated by

Plate XXIII, fig. 1, which represents a specimen obtained by Mr. Vicary, of Exeter,

in the Greensand of Little Ilaklon ; it is distinguished by the generally increased size

of the several features which ornament the surface, by the larger pallial varices and

their nodes, and more especially by the unusually large, confusedly irregular, and

luiequal nodes scattered over the area ; there is also a series of short anteal supple-

mentary pallial varices, several of which are intercalated with the anteal extremities of

the large oblique varices. This variety is rare, no second specimen has come under my

notice.

Measurements of two examples of the typical form in my collection :
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No. 1.—Length across the valve

Height

Length of the escutcheon

Length of the siphonal border

Across the area

Across the paUial surface

No. 2.—Length across the valve

Height

Length of the escutcheon

Length of the siphonal border

Across the area

Across the pallial surface

29 lines

;
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carina, tlicy enlarge rapidly downwards towards the pallial border ; the spaces between

the rows are pUiiii and very wide. This well-marked variety has not been observed in

Britain.

The fine specimen of T. dadalea figured in the ' Mineral Conchology,' now in the

l^ritish Museum, having so frequently been regarded as identical with the variety of

T. nodosa so abundant in the beds called " Crackers " of the Neocoraian formation at

Atherficld, a comparison of the two forms becomes necessary. T. dadalea has much

less convexity ; this feature alone will usually be sufficient to separate them ; it is also

shorter in the general figure, more especially upon the superior border, which has the

escutcheon small and inconspicuous. The area is more flattened and its ornamentation

is much more minute ; it is much less decidedly bipartite, or is without the concavity

formed by the upper half of the area in T nodosa. Its three rows of carinal nodes upon

the apical portion of the valve are minute, very numerous, and closely arranged, so that

the transverse ridges which cross that portion of the area and are continued to the anteal

border of the valve are also greatly more numerous and closely arranged. The rows of

pallial varices have greater curvature, they pass upwards towards the angle of the

valve almost perpendicularly, or form a much greater angle with it than is seen in

T. nodosa ; the nodes in the rows are also more elevated and pointed ; they lessen in

size rapidly and regularly from the border upwards, so different from the irregular and

unequal nodes in T. nodosa, which, for the most part, have the largest nodes about the

middle of the rows. But apart from these details, a first glance at the depressed,

short figure of T. dcedalea will usually suffice to separate it from the Neocomian

species.

The foregoing details will also serve sufficiently to separate the Devonshire T. dcedalea

from that different example of the Quadratce afi'orded by the Greensand of Le Mans,

with which, misled by Parkinson's very insufficient figure, Deshayes and D'Orbigny

united it. Sowerby (' Geol. Trans.,' 2nd series, vol. iv, pi. xvii, fig. 10) depicted a very

young, almost embryotic example of T. dcedalea under the name of T. quadrata. A
similar but larger specimen is given, Plate XXII, fig. 8, of the present Monograph ; it

should be compared with the young example of 1'. nodosa, Plate XXIV, fig. 3. Four

years subsequently to the appearance of Sowerby's figure, Agassiz, who had received

specimens of 1\ dcedalea from England, was therefore fully aware of their distinctness

trom the large species of Le Mans, figured and described the latter under the name of

T. quadrata (' Trigonies,' p. 27, tab vi, figs. 7—9) ; apparently he was unaware that

Sowerby had appropriated that name for his little Greensand specimen. By reuniting

the little species of Sowerby to T. dcedalea the name quadrata given by Agassiz to the

large species of Le Mans will thus be entitled to remain ; it has not been obtained in

Britain. Possessing such materials for comparison it is remarkable that Agassiz, upon

])age 2G of the same work, should have tabulated T. dcedalea, Park., as identical with a

Trigonia from the Portland formation of Besangon, which he figured and described
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under the name of T. Parkinsoni (' Trigonies/ tab. x, fig. 6), but he avows his

uncertainty as to the correctness of this identification. Judging from the drawing upon

the plate of Agassiz, it is not identical with any known British species ; of its several

features the general form alone possesses any similarity to the section of the QuadratcB

in which that author placed it.

Three years after the publication of the memoir of Agassiz D'Orbigny figured and

described the large Le Mans shell for the T. dcedalea of Parkinson (' Paleont. Fran.,

Ter. Cret./ vol. iii, p. 45, plate 292).

Our wood engraving exemplifies T. quadrata, kg., or T. dadalea, D'Orbigny ; the

original is one of a fine series in the British Museum, numbered 32,394 ;
it is remark-

able for the great length of the siphonal border, which exceeds that of the upper border

of the valve ; the absence of any row of nodes at the carina! angle of the valve, the more

numerous and smaller rows of pallia! nodes, their genera! confusion, or, in other

instances, the attenuation and crowded bifurcation of the rows near to the pallia! border,

the simple curvature of the few first-formed rows, and the genera! absence of any

distinct separation between the pallia! and siphonal portions of the valve, supply very

evident distinctive differences. The valves of T. quadrata are also more depressed,

more thin, their surface ornaments are much less prominent than in T. dcedalea, their

condition of preservation is also less satisfactory ; not unfrequently large portions of

their surfaces are deprived of the test or have the ornaments imperfectly preserved.
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Trigonia nodosa, Sow. Plate XXV, figs, 1, 2. Var. Orbignyana, Plate XXIV, figs.

1, \ a, 2, 3.

Trigoxia clavellata, Mantell. Geol. Sussex, p. 73, No. 10, 1822.

— NODOSA, Sowerby. Mineral Conchology, vol. vi, tab. 507, fig. 1, p. 7,

1829.

— d.i;dalea, Be la Beche. Geol. Manual, p. 287, 1832.

— — Mantell. Geol. of South-east of England, p. 179, 1833.

Trigoxia cincta, Agassi:. Trigonies, p. 27, tab. vii, figs. 21—23; and tab. viii,

figs. 2—4, 1840.

— — Matheron. Catal. de Corps Org. Foss. du Depart, des Bouches du

Rhone, p. 16G, 1842.

— RUMS, 2)'Or%n2/. Pal. Fran. Terr. Cret., pi. 289, 1843.

— DiEDALEA, Ihbetson and Forhes. Proc. Geol. Soc, vol. iv, p. 144, 1844.

— — Fitton. Quart. Journ. Geol. Soc, vol. iii, p. 317, 1845.

— RUDis, lyOrhigny. Prodrome de Paleont., vol. ii, p. 78, No. 291, 1850.

— CINCTA, Buvignier. Statist. Geol. Miner, et Paleont. du Depart, de la

Meuse, p. 473, 1852.

— NODOSA, Morris. Catal., p. 229, 1854.

— — Cotteau. Moll. Foss. de I'Yonne, p. 76, 1857.

— D^DALEA, Pictet et Renevier. Foss. du Terr. Aptien de la Perte du

Rhone et des Env. de Ste. Croix,

pi. xii, fig. 1, 1857.

Shell ovately oblong, moderately convex anteally and raesially, depressed posteally

;

umbones small, anterior, pointed, scarcely elevated above the superior border ; anterior

side very short, its border curved elliptically with the lower border; superior border

lengthened, straight, its posteal extremity forming an obtuse angle with the siphonal

border of the area, which is sinuated, and its lower extremity curves elliptically with the

lower border. Ligament of the hinge occasionally preserved ; large, in its absence the

ligamental plates are conspicuous in their wide fossa. Escutcheon narrow, horizontal,

flattened, its surface with small, oblique, irregular, nodose elevations. Area large,

flattened, equal to two fifths of the surface of the valve in the variety Orbignyana, or to a

moiety of the surface in the typical form ; a row of nodes divides the area into two

portions, the superior or outer portion is the larger, and is somewhat more depressed

than the other, adjacent to the umbo ; the area has three conspicuous rows of large

depressed nodes, representing the inner, median, and marginal carinae ; the inner carina

has its nodes ovately lengthened, and near to the posteal extremity of the escutcheon they

become mere plications of growth; the median and marginal carinaj have their nodes

more rounded, but often somewhat concave upon their anteal sides, producing a comma-
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like figure. This, however, is not constant, and not unfrequently the nodes are ovate or

shghtly oblong, or in other instances the marginal carina has its nodes unequal in size

and irregular in figure ; all the rows become evanescent upon the posteal half of the valve,

where the area is occupied by large, irregular, knotted, transverse plications ; the portion

of the area near to the umbo has regular transverse ridges, which are united to the

carinal nodes ; the whole of this portion of the area has rows of regular, minute, trans-

verse, papillary elevations, more or less distinct, which impart a highly ornamented

aspect to the valve. The rows of nodose varices or costse upon the other or pallial

portion of the valve commence, as in some other species, with about seven elevated

biangulated, ridge-like rows, which pass obliquely downwards from the anterior border to

the middle of the costated surface, where they are bent suddenly and pass uninter-

ruptedly across the area obliquely, forming small elevated nodes at the marginal and

median carinse, and smaller ridges as they are prolonged to the inner carina; the

succeeding rows consist of large, closely arranged, rounded varices, curved obliquely

downwards from the marginal carina ; their nodes usually increase in size downwards in

each row ; as they approach the pallial border they curve upwards in the direction of the

lines of growth ; there is some irregularity in the rows of anteal varices which succeed the

first-formed plain ridged series ; they form a few^ short supplementary rows, several of

which are intercalated with the anteal portions of the oblique rows ; the nodes nearest to

the carina are smaller than those of the carina, with which they are also unconformable

in number, as they are slightly more numerous than the carinal nodes. Owing to the

enlargement of the nodes nearest to the pallial border and their more lengthened figures,

the aspect of that portion of the valve is sometimes remarkable, the nodes being so

closely placed that their arrangement in rows is scarcely perceptible unless the shell is

viewed from the anterior side and at a little distance, when their order becomes more

evident.

In the variety Orbignyana the size and figure of the nodes have commonly

great variability and inequality, sometimes even in a single row, so that the anteal or

pallial extremities of the rows have the nodes large and ovately lengthened, or in other

specimens their anteal extremities are attenuated, their nodes becoming small, cord-like,

and indistinct ; both kind of rows have their anteal extremities conformable with the

lines of growth or with the pallial border. For the most part the variety of the Perna

bed or typical form has the rows of varices and nodes rather smaller and more regular

(Plate XXV, fig. 1). The rows are more separated ; the carinal nodes are also more

regular and equal, so that the general aspect has little of the confused and crowded nodes

so commonly seen in the variety of the crackers.

Young examples, from five to fifteen lines in length, have the general figure depressed,

and are shorter or more quadrate ; the area is also in proportion larger ; the costae or

varices form plain ridges without nodes.

The " Cracker " variety Orbignyana has occurred abundantly at Atherfield, in beds
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higher than tliose which are characterised by the typical form ; the former are also found

in a better condition of preservation ; their profuse and varied ornamentation command

general admiration, and require several specimens to exemplify adequately their several

aspects ; this variability, although considerable, scarcely affects the general figure, and is

nearly limited to the ornamentation of the surface ; but vi^ith so much irregularity in the

nodes, description must to some extent become subordinate to figures. The diff'erence of

figure supplies the most constant and clear distinction which characterises the two

varieties. In the typical form (Plate XXV) the area constitutes a moiety of the valve,

and the pallial or costated portion has somewhat less breadth than in the other ; the

great length of the siphonal border imparts consequently a more quadrate figure to the

shell. The variety Orbigityana has the costated or pallial portion larger than the area

;

the siphonal border passes more obliquely downwards, or forms a more obtuse angle with

the upper border ; the lower or posteal extremity of the valve is therefore more produced

and pointed.

The internal moulds are only known to me from the small specimens of T. cincta

figured by Agassiz ; in these the height is less in proportion than in specimens not

deprived of the test.

Dimensions.—Specimen of the typical form from the Perna bed at Red Cliff,

Sandown.

Length measured upon the marginal carina

At right angles to the carina across the pallial surface

Across the area ....
Length of the siphonal border .

Length of the escutcheon

Dimensions of a specimen from Hythe :

Length upon the marginal carina

At right angles to the carina across the pallial surface

Across the area ....
Length of the siphonal border

Length of the escutcheon

Variety Orhignyana .

Length upon the marginal carina

At right angles across the pallial surface

Across the area

Length of the siphonal border

Length of the escutcheon

Diameter through the valves .

Breadth of escutcheon

. 30 lines
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Slratigraphical position and Localities.—T. nodosa constitutes two varieties in

Britain, the differing characters of which may be stated synoptically as follows :

—

The

typical form.—Area forming a moiety of the surface of the entire valve; nodes of the

marginal carina small and regular in figure, size, and arrangement ; rows of pallial

varices regular, without bifurcations, and becoming attenuated near to the border.

Position.—Perna bed at Redcliff, Sandown Bay, Isle of Wight. Hythe, dark grey

sandstone bed with T. ornata. Maidstone, Molluskite bed. Tealby, brown pisolite bed.

Variety Orbignyana.—Surface of the area never exceeding two fifths of the entire valve
;

nodes of the marginal carina unequal in size and irregular in figure and arrangement

;

rows of pallial varices variable in figure and arrangement, at the border either large and

simple or bifurcating and attenuated, the nodes either distinct or crowded. Position.—
The Cracker beds at Atherfield, Isle of Wight ; rarely in the Perna bed at Redcliff, near

Sandown.

History, affinities, and comparisons with allied testacea.—For specimens illustrative of

T. nodosa from the Neocomian sandstone quarries near Hythe, which was the locality of

the type-specimen figured by Mr. Sowerby, I am indebted to Mr. Mackeson, of that

place, who, in compliance with requests from Rev. T. Wiltshire and myself, obtained several

examples ; these are obscure moulds of external casts in coarse sandstone. Mr. Mackeson

had also the good fortune to procure upon a slab of sandstone two external casts of

uncompressed specimens ; these have afforded good reproductions of the shell by the aid

of gutta-percha pressings, and are found to agree with the form procured at Lympne and

in the Perna bed at Redcliff, Sandown Bay. I have also been favoured with information

respecting the condition of the species in the quarries of Kentish Rag near Maidstone, in

a communication from Mr. J. Bensted, jun., the son of the proprietor of the quarries,

whose intelligent remarks I have pleasure in quoting. " It is not uncommon in the

Iguanodon quarries, and is found principally in one particular bed of sandstone called

Molluskite bed, but simply as a faint white mark formed by the lime of the original

shells, which are quite valueless as specimens. I have a single specimen only, which

owes its preservation to the fact that the space occupied by the shell appears to have been

filled with flint, which was to a certain extent able to resist the pressure which squeezed

the others flat." The same gentleman also favoured me with a drawing of the fossil

which demonstrated its identity as a species with the gutta-percha pressings from Hythe,

the specimen from Tealby, and those from the Perna bed at Redcliff; from the latter

locality the Royal School of Mines has a large specimen, presented by Dr. Fitton, as an

example of T. dcedalea, but as the surface of the area is ill-preserved it is not fitted for

the artist.

Upon the same plate with the fragment figured by Parkinson for his T. dmdalea

(' Org. Rem.,' vol. iii, pi. xii) is another more doubtful fragment, to which he attached

the name of T. rudis ; it supplies a warning example of the impropriety of publishing

such materials when no satisfactory description can possibly be founded upon them.

15
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This figure, so worthless in itself, has been the source of confusions and errors of

identification in the Cretaceous Tngonia for upwards of sixty years. One of the most

singular and notable of these arrangements is seen in the great work of D'Orbigny above

referred to. I am only able to correlate with some doubt Parkinson's fragment of T. rudis.

The confusedly scattered tubercles upon the area, and the apparent absence of distinct

carinal nodes, associate it better with the large variety of T. dcedalca than with any other

species. Professor Morris (' Catalogue,' p. 229) placed T. rudis doubtfully with T. speda-

bills. A slight error in Sowerby's delineation of T. dmdalea (' Min. Con.,' tab. Ixxxviii)

gives the appearance of rounded nodes upon the marginal angle of the valve, larger than

those upon the adjacent rows of pallial varices ; this has been a frequent source of error

connected with T. nodosa, or rather with its variety Orhignyana; specimens of this

variety have been freely dispersed over Europe, and have been regarded as examples

of T. dadalea ; it was adopted as such by Ibbetson and Forbes ('Proc. Geol. Soc,'

vol. iv, p. 414), by Fitton (' Quart. Journ. Geol. Soc.,' vol. iii, p. 317), and also by the

latter author in his elaborate stratigraphical list of Lower Greensand fossils

It is also the 1\ dcedalea of Mantell (' Geology of the South-East of England,'

p. 179) and of De la Beche (' Geol, Manual,' p. 287). It may afford some

explanation of these errors to mention that Sowerby's original figure of

T. nodosa does not accord very closely with any actual known specimen ; the effects

of vertical pressure will explain the appearance of flattening at the umbo, the

partial exposure of the striated hinge processes, the apparent absence of the angulated

costae upon that portion of the shell. ]\Ir. Sowerby's collections of fossils, now in the

British Museum, does not contain the original specimen of T. nodosa figured in the

' Mineral Conchology,' and no information concerning it can be obtained ; two very

indifferently preserved portions of the Trigonia in the collection are probably the " inside

casts " mentioned in his description.

Agassiz, in common with other palaeontologists, appears to have experienced much

difficulty in the determination of this species (' Trigonies,' p. 27, tab. vii, figs. 21—23 ;

table viii, figs. 2—4 ;) the figures upon his plates are named T. nodosa ; subsequently he

was led to regard the species of Sowerby as distinct, and described the supposed new

species under the appellation of T. cincta. Agassiz grounds the distinctness of T. cincta

upon its smaller and more regular varices, upon the greater breadth of its area, and upon

the ornamentation of the area, which in T. nodosa appears to be nearly smooth, excepting

that it possesses carinal nodes. The condition of the Hythe specimens is such that we

should not expect to have the ornamentation of the area preserved ; usually the size of

the area is nearly equal to a moiety of the entire smface of the valve, and the rows of

varices in Sowerby's figure do not agree very strictly with other Neocomian examples

of the same species. The only specimen with the test preserved figured by Agassiz is

in an indifferent condition of preservation, the general figure resembles the typical form

as exemplified by our specimen from the brown pisolite of Tealby, and also the variety
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from Ventoux figured by D'Orbigny (' Pal. Fran.,' pi. 289, fig. 5), but the characters of

the surface are obscure, and do not afford an adequate idea of the species.

The very characteristic figures given by D'Orbigny ('Paleont. Fran., Terr. Cret.,'

Atlas,' torn, iii, plate 2S9, figs. 1— 5) represent three Neocomian Trigonise of differing

aspects, which are intended as illustrative figures of T. rudis. Park. ; T. nodosa. Sow.

;

T. spedabilis, Sow. ; T. cinda, Ag. ; and T. 2->ahiata, Desh. The specimen figs. 1, 2

has affinities with certain ill-preserved examples of T. nodosa, from the coarse sandstone

at Hythe, in the more horizontal direction of the rows of pallial varices, and in the great

length of the siphonal border ; two imperfect specimens in Mr. Sowerby's collection,

mentioned by him in the ' Mineral Conchology,' now in the British Museum, illustrate

these features; also our specimen from the lowest or Perna bed at Redclifi", Sandown

Bay, excepting that the figui'e is more lengthened. Fig. 5, from Ventoux, has affinities

with our Tealby specimen in the surface of the area and in the rows of small paUial

varices with their rounded nodes, but difi'ers in the ornamentation upon the position of

the marginal carina ; the T. dnda of Agassiz also approximates to the Ventoux variety.

Figs. 3, 4 are strictly identical with the more common aspect of specimens from the beds

of Crackers, Isle of Wight, which 1 have distinguished as T. Orbignyana. None of

the figures present even a remote approximation to T. spedabilis, Sow., or to T. palmata,

Desh. The former of these is the species next described ; the latter is referred to as a

variety of T. dcedalea ; neither of them occurs in the Neocomian formation.

Om- variety Orbignyana is well exemplified by the shell figured for T. dcedalea by

Pictet and Renevier (' Foss. du Terr. Aptien de la Perte du Rhone,' plate 12, fig. 1), which

ofi"ers no material difierence when compared with the Atherfield specimens. Their

example of T. nodosa, fig. 2 upon the same plate, difi'ers so materially from all varieties of

the species, whether British or foreign, that it cannot be accepted as pertaining to that

species. The escutcheon in the present shell is so large, both in length and breadth, that

when we find it furnished with a numerous series of regular transverse costellEe, which are

visible even when the shell is laid upon its side, it is impossible to associate it with the

narrow form, horizontal surface, and crowded, obliquely nodose varices which characterise

the escutcheon in T. nodosa ; the unusually lengthened form, the row of rounded nodes

upon the whole length of the median carina, together with the short perpendicular rows

of equal nodes upon the pallial portion of the valve, are equally distinctive ; they also

separate it from a large, imperfect, clavellated Trigonia figured by Pictet and Roux

(' Gres Vert,' plate xxxv, fig. 5) for T. nodosa, in which the rounded nodes in the rows

become symmetrically small and inconspicuous as they approach the area ; they even pass

across the area in an attenuated form. The general aspect of this species would associate

it with the Clavellatce, but as the limits of the area are not clearly defined, as it is without

bounding carinae, and as some of the rows of nodes pass across it, it should apparently be

arranged with the Quadrala. The escutcheon is not seen.

Foreign Localities.—The small examples of T. nodosa or T. dnda figured by



112 BRITISH FOSSIL TRIGONIvE.

Agassiz are from blue Neocomian marls at Neuchatel. D'Orbigny records the occurrence

of his T. rud'iH at Ventoux (Vauclose) ; Morteau (Doubs) ; Saint Souveure (Yonne).

Tkigonia spectabu.is, Sow. Plate XXVI, figs. 1, 2, 3, 4.

Trigonia spectabilis, Sow. Min. Conch., vol. vi, tab. 544, p. 83, 1829.

— — Pvsch. Polens Palaontol., p. 60, 1837.

— — Ayassiz. Trigonies, p. 8, 1840.

— — Morris. Catal., p. 229, 1854.

— NODOSA, Pictet et Renevier. Gres Vert, p. 484, pi. xxxv, fig. 5, 185".

Shell subquadrate, short, depressed in the young state, thick and moderately convex

when fully developed ; umbones small, pointed, scarcely elevated above the superior

border, of which they form the anteal extremity ; the anterior border is truncated, it

descends almost perpendicularly, but is curved at its junction with the lower border

;

hinge-border straight, forming nearly a right angle both with the anterior border and

with the lengthened siphonal border. The surface of the area is equal to three sevenths

of the entire valve ; it is slightly convex, but depressed at the well-marked mesial

junction of the tvi'o portions ; the superior or more depressed half has a few unequal and

imperfect rows of small nodes, or, in other instances, the few nodes are scattered irre-

gularly ; the other or inner portion of the area has at its umbonal extremity several

subangular transverse ridges, which are continuations of those upon the other portion of

the valve ; each of these foiTUS a prominent node at the position of the marginal and

also of the median carina to the number of four or five rows, posteally to which the area

has only a few irregular and obscure nodosities, which near to the siphonal border are

effaced by plications of growth. The escutcheon is lengthened, very narrow, flattened,

and inconspicuous ; it is slightly overwrapped at its outer border by the nodosities of

the inner carina of the area which are extended upon the escutcheon. The other

portion of the shell has, mesially, four or five rows of very large, depressed, rounded

varices ; they become small and curved near to the pallial border, and enlarge con-

siderably towards the angle of the valve ; each row has about eight or nine large, de-

pressed, ovate, and scarcely separated nodes, the longer diameter of these is across

the varices ; or the nodes are sometimes only obscurely defined or partially united

in the rows ; the first-formed four or five varices are entire, narrow, angulated, and

transverse; their anteal extremities are bent upwards suddenly and perpendicularly;

there is also an additional short varix adjoining the anteal extremity of the fouith row.

The two last-formed rows of pallial varices are comparatively small, depressed, and cord-

like ; their general direction coincides with the lines of growth. In fully developed
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specimens there is a space posteal to the varices which is occupied solely by prominent

rugose folds of growth..

Internally the margins of the valves are smooth, excepting the pallial pits and

eminences, which are small and only two or three in number. The prominences within

the border of the escutcheon are also only two or three, and rather obscure. The cardinal

teeth are large and diverge widely. All the specimens examined are single valves. The

internal mould has not been ascertained.

Dimensions.—The largest example figured upon Plate XXVI is surpassed in size by

specimens in both of the National Metropolitan Geological Museums ; as, however, its

condition of preservation is good, and as it sufficiently represents an advanced stage of

growth, it may be accepted as a good illustration of the species. The length transversely

is 25 fines ; the height 34 lines ; the length of the siphonal border and of the escutcheon

are nearly equal, or 24 lines ; the thickness through the single valve 5 lines. A smaller

example has the length and height equal, but usually the length exceeds the height.

Comparisons.—No example of the Quadratce, either British or foreign, appears to

possess any near affiaity with T. spedabilis in the combination of its few, simple, leading

features, viz. the short, depressed, subquadrate figure, the few unusually large, nodose,

unequal, but sometimes connected or cord-like pallial varices, together with the smaller

and for the most part few and irregular nodes upon the expanded area. Our smallest

figure, which illustrates the very young condition, is also well characterised by its high-

ridged acute costse and flattened form. Fully developed specimens have sometimes much

rude irregularity in their surface ornaments. These occasionally altogether disappear,

and the posteal half of the valve is then occupied solely by large rugose plications of

growth. Our figures are truthful and characteristic, but do not fully exemphfy these

conditions, which may be better appreciated by examining the series of specimens upon

the tablets in the British Museum. Pictet and Renevier, in their work above cited, have

given a good figure of the present species under the designation of T. nodosa ; no other

author after Sowerby appears to have figured it. D'Orbigny united it to his T. rudis,

together with T. nodosa, T. cinda, and 1. palmata (' Pal. Fran., Terr. Cret.,' vol. iii, p.

137) ; but his illustrative figures represent Neocomian forms only, and are altogether

distinct from T. spedabilis.

Stratigraphical position and Localities.—It is associated in the Greensand of Black-

down with the other Trigonice of those beds, but, owing to the fragility of the test,

entire valves are rare. I am indebted to the liberality of Mr. Vicary, F.G.S., of Exeter, for

the gift of specimens to illustrate T. spedabilis in the present Monograph ; the species is

well exemplified in both of the National Metropohtan Museums ; more frequently private

collections have it only in fragments.
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Trigonia Tealbyensis, Lye, sp. nov.

A single very imperfect specimen in the Woodwardian Museum, Cambridge, is the

only one known to me of a beautiful species of the Quadratce obtained in the Neocomian

formation at Tealby, Lincolnshire. Should no other more suitable specimen occur it

is proposed to figure this fossil upon a future plate ; unfortunately the shells in the bed

of hard limestone at that locality are converted into fragile crystalline lime, which breaks

into fragments by the concussion of a blow with a hammer ; there is, therefore, little

probability that any example devoid of injury will be obtained from that bed. In the

present instance the posteal half of the valve has been broken away, and the figure of the

shell longitudinally is, therefore, rather doubtful.

Biapiostic characters.—Shell short, inflated ; umbones much arched inwards,

slightly recurved, not prominent, obtuse ; anterior side short, its border curved

elliptically with the lower border; superior border convex. Escutcheon broad and

flattened, its upper border elevated, its outer or carinal border depressed with closely

arranged, narrow, diverging scabrous plications or rugose folds. Area narrow, flattened,

forming a considerable angle with the other portion of the valve. The ornamentation of

the umbonal portion of its surface is minute and delicate ; there is a small median

furrow ; the marginal and inner carinas are also very small and slightly knotted. The

surface of the area has numerous regular, faintly defined, small, transverse indented

lines. The other and by much the larger portion of the shell has the rows of nodose

costa3 numerous, concentric, and closely arranged ; the nodes upon the rows are very

numerous, small, perfectly regular, closely arranged, prominent, and only partially

rounded, as if compressed laterally in the rows or moulded by the lines of growth, which

are densely arranged and conspicuous over the anteal and middle portions of the valve

;

the rows have a shght horizontal flexure at their posteal extremities and also near to the

anterior border, where tlieir nodes become indistinct or cord-like. The fragment

referred to has upwards of twenty rows of costae, which do not represent the entire number.

The convexity of the valve is very considerable ; the faintly marked features upon the

anteal portion of the area indicate that the posteal portion is altogether without

ornamentation. The short, subglobose figure suggests the possibility that it may be

identical with T. paradoxa, Ag. ('Trig.,' p. 46, tab. x, figs. 12, 13), known only from

two internal moulds, which exhibit no trace of the external ornaments ; in common with

our shell they appear to have no near affinities with any one of the Cretaceous Trigonise

;

both are from the same formation. The French specimens of T. paradoxa are from the

Neocomian of Besancon.
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§ VI. SCABEiE.

This, the predominating section of the genus in the Cretaceous rocks, is also special

to them ; the entire series has crenulated or scabrous costse and costellse ; the area and

escutcheon, devoid of bounding carinas, are each limited by an angularity of the surface
;

the transverse costellse of the escutcheon for the most part also pass across the area. It

is decisively separated from all other sections by the position of the ligamental fissure,

which is strictly inter-umbonal, so that in some species when the valves are united the

ligament is concealed, or when the umbones are not closely placed the lengthened

narrow fissure extends anteally to them.

In Britain the Scabra form three sub-groups, which may be designated the aliformis,

the pennata, and the spinosa groups. The first of these is remarkable for the prolonged

and attenuated posteal extremity ; the siphonal border is, therefore, very short ; the

incurrent orifice, the excurrent and anal orifices, were arranged near to each other, but

separated by a short internal rib, as in other examples of the genus ; in Britain its

representatives are T. aliformis, T. Vediana, T. caudata, T. scalricola, T. Eiheridgei, T.

Meyeri, and T. Fittoni ; there are also a numerous series of foreign analogous forms.

The second or pennata group has the attenuated posteal extremity of the first

group ; it is characterised by a feature which somewhat resembles the section of the

Glabra ; it has an ante-carinal diagonal depressed space, which is either smooth or has a

faintly defined series of perpendicular costse. T. pennata and T. sulcataria are the only

British species ; two other species occur in France.

The third or spinosa group has the borders of the valves comparatively short and

rounded. The palUal costse and costellse of the area and escutcheon diverge from the

angle of the valve. T. spinosa, T. ornata, T. Archiaciana, T. Agassizii, T, Vicaryana, and

T. Cunningtoni are its British representatives. The foreign analogues of this group are

even more numerous.

A fourth group, which does not appear to be represented in Britain, is characterised

by possessing the usual ornamented escutcheon of the Scabree together with the area of

the Clavellatce, with their bounding carinse and delicate transverse plications ; the pallial

costse are extremely variable. T. Lusitanica, Sharpe, T. elegans, Baily, and T. Con-

stantii, D'Orbigny, may be referred to this group.
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Trigonia aliformis, Furk. Plate XXV, figs. 3, 3 a, 4, 4(2, 5, G.

Tkigonia aliformis, Parkinson. Org. Remains, vol. iii, p. l/C, tab. xii, fig. 9, 1811.

— aLjEFORMIS, Sowerby. Mineral Conchology, vol. iii, tab. 215, 1818.

— ALIFORMIS, Beshayes. Coq. car., p. 33, tab. x, figs. 6, 7, 1831.

Lyriodon ALiEFORME, Bronn. Leth. Geog., vol. ii, p. 700, tab. xxxii, fig. 15, 1837-8.

Teigonia aliformis, Piisch. Polens Palaontologie, p. 60, 1837.

— aliformis, Fitton. Quart. Journ. Geol. Soc, vol. iii, p. 289 (pars), 1843.

— — Agassiz. Trigonies, p. 31, tab. vii, figs. 14— Ifi, tab. viii, fig. 1 2,

1840.

— ALiEFORMis, Morris. Catalogue, 2nd ed., p. 228 (pars), 1854 ; exclude

L. G. S. of Sandgate and Boughton.

— aliformis, Pzc^e^ Paleont. Suisse, torn, i, pi. xiv, fig. 1, 1857; exclude

fig. 2.

Exclude the following figures of Trigonice named T. aliformis

:

Leopold de Buch, Petrefacta recuillies en Araerique, par A. de Humboldt et par Ch.

Degenhardt, fig. 10, 1839.

Forbes, Geol. Trans., 2 ser., vol. vii, part iii, p. 151, 1846.

D'Orbigny, Pal. Fran., Terr. Cret., vol. iii, p. 14;^, pi. 291, figs. 1—3.

Lyroden aliforme, Goldfuss, Petref., vol. ii, tab. 137, fig. C, 1836.

Pictet and Roux, Grfes Vert, pi. xxxv, figs. 2 a, b, 1847-53.

Pictet and Renevier, Terr. Aptien de la Perte du Rhone, pi. xiv, fig. 2, 1857. (Fig. 1

is from a Blaekdown specimen.)

Triyoyiia aliformis is placed at the head of the first group ; it is characterised as

follows

:

Shell sublunate, inflated anteally, produced, attenuated and depressed posteally;

urabones much elevated, antero-mesial, pointed, much recurved and incurved ; anterior

side produced, its border rounded ; lower border rounded, but somewhat excavated

posteally; hinge-border lengthened, concave, terminating posteally in a rostrated and

attenuated extremity ; ligamental aperture narrow, inter-umbonal. Escutcheon

lengthened, deeply concave, occupying the entire upper surface of the shell ; its superior

or inner border is plain and much raised; its outer border is formed by a narrow,

elevated, and rounded area ; it is traversed transversely or obliquely by numerous closely

arranged, small, serrated costellae, which are prominent near to the umbones, but become

only faintly traced posteally. The area is very narrow, raised, and convex ; it is

rendered bipartite throughout its entire length by a deep groove and its superior or

umbonal portion has a few small, ridge-like, transverse costellae ; the remainder of its

length has small, irregular, transverse plications.

The other portion of the surface has a numerous series of costa?, which originate at
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the border of the area as narrow, rounded, crennlated ridges, and diverge in every

direction ; about seven costse nearest to the apex are concentric or are curved obliquely ;

the next succeeding seven, or more, enlarge or become inflated at their middle portions,

and pass obliquely downvrards to the pallial border ; their crenulations are faintly traced

and irregular, formiug obtuse, transverse nodes upon the costse, which become attenuated

as they approach the pallial border. The more numerous and smaller costae occupy the

more flattened or posteal portion of the shell ; they are small, narrow, rounded, very

closely arranged, minutely crenulated, and nearly perpendicular; their extremities render

the lower border dentated. The middle or inflated costse form a slight undulation

approaching to a falciform flexure ; the interstitial spaces are plain. The narrow posteal

portion of the shell, with its closely placed perpendicular costae and depressed surface,

contrasts strongly with the inflated anteal surface with its more widely separated costae

enlarged mesially and attenuated at their extremities. Usually specimens of adult growth

have upon the anteal face of the valve and adjacent to the borders numerous sniaU, rather

obscure, horizontal ridges, or supplementary costellse, which occupy the intercostal spaces

of the first-formed six or seven cost«e, a feature which is only visible in well-preserved

specimens. The change from the inflated anteal surface to the depressed and flattened

posteal portion is abrupt and strongly characterises the species.

Tlie inner borders of the valves are dentated by the extremities of the pallial costse

;

the narrow flattened surface forming the inner border of the escutcheon has a numerous

series of small transverse pits ; the narrow produced siphonal border is gaping, and

contracted mesially by a projecting longitudinal internal rib in each valve placed beneath

the mesial furrow of the area and serving to separate the incurrent and excurrent

orifices ; the other borders of the valves are close fitting.

Dimensions of an unusually fine specimen in the collection of Mr. Vicary and intended

to be figured upon a future plate:—Length of the angle of the valve 27 lines; length

fi-om the pedal border to the siphonal border 26 lines; height 21 lines; diameter

anteally through the united valves 14 lines; breadth across the area and escutcheon 9

lines ; length of the siphonal border 5 hues.

T. aliformis also occurs as a distinct variety and in some abundance in the highest

Greensands of Wiltshire at Warminster, and of the Isle of Wight at Ventnor ; the fossils

are invariably deprived of their tests, and are usually flattened from vertical pressure.

Two uncompressed specimens are represented (Plate XXV, figs. 5, 6) ; the surface

ornaments are sufficiently distinct excepting upon the area and escutcheon, where they

do not appear to diff'er materially from the corresponding portions of the typical form.

Compared with the latter, the figure is more produced and attenuated posteally and less

inflated anteally ; the change from the smafl posteal perpendicular costse to the

larger, curved, middle series is much less abrupt, and, as the umbones are less recurved,

they are more erect, and are nearer to the anterior side, which is shorter; the

escutcheon is also more lengthened. Possessing these difi'erences, which are well

16



can ever arise respecting their identity as a species. With the presumed variety the

conditions are altogether different; deprived of the test, the most rehable means of
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exemplified by our figures, it is, perhaps, doubtful whether the variety from the Chloritic

Marls and Sands should be named aliformis. The question has engaged my attention

fully, aided by the comparison of ample materials. The typical form of the Blackdown

and Haldon Greensand is remarkably exempt from any considerable amount of variability,

so that, whatever may be the number of specimens or their stages of growth, no question

comparison does not exist. The Warminster specimens are not only ill preserved, but 1

they are invariably flattened and sometimes distorted by vertical pressure. Such

appears to be the case with all the specimens collected by Mr. Cunnington, who kindly

forwarded to me an unusually numerous series for comparison. A varied series of

specimens from a similar stratigraphical position near Ventnor affords a nearly similar

result, excepting that the fossils, having been enveloped in a finer sediment, have their

surfaces occasionally better preserved, and have sometimes, but rarely, escaped com-

pression. With such selected specimens, however, occur numerous others, flattened, but

appearing to possess the usual attributes of the typical form in a degree suflHciently

marked to prevent them from being assigned to a distinct variety. Having due regard,

therefore, to the much higher position of the presumed variety, I propose to regard it as

such, and to distinguish it by the name attenuata. The typical form is somewhat

abundant in the lower beds of the Blackdown and Haldon Greensand, associated with a

still more common species of the same group, T. scabricola. It has also been

tabulated in lists of Lower Greensand fossils by Ibbetson and Forbes, by Fitton, by

Mantell, and by Morris. A few badly preserved examples representing fossils of the

same group, obtained in the Lower Greensand at the Isle of Wight, in the Kentish beds,

and also near Cambridge, have been brought under my notice; for these and for

similar examples from France the reader is referred to the next species, T. Vectiana.

History, and Comjuirisons loith alliedforim of the Scahra.—The figures of T. aliformis

given by Parkinson (' Org. Rem.,' vol. iii, pi. xii, fig. 9) and by Sowerby (' Min.

Conch.,' vol. iii, pi. 21.5) are excellent representations of the typical form from the

Greensand (Whetstone pits) of the Blackdown district. During some years subsequently,

Continental cultivators of palaeontology, in the absence of the means of comparison which

are now possessed, assigned to Parkinson's species several allied forms of T)-igonia

from various localities and stratigraphical positions. The general absence of sufficiently

definite descriptions of the several features which characterise the Trigonia Scabra, in

these and other authors, has induced me to omit notice of such descriptions when they

are not accompanied by illustrative figures, unless they are in other respects sufficiently

verified. As T. aliformis has been believed to occur at various localities in each of the

four continents, the comparisons, in some instances referring to figures of fossils, the originals

of which are unknown to me, require much critical care in estimating them.

The figure and brief description of Trigonia thoracica, Morton (' Synopsis Org. Rem.

of the Calcareous Group of Alabama, United States,' p. 65, pi. xv, fig. 13, 1834),
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assigned by Von Buch to the T. aliformis of Parkinson, fails in ail the characteristic

features of that species. It appears to be allied to, and perhaps is not really distinct

from, a large Bogota species figured by Von Buch for T. aliformis (' Description des

Petrifications recueillies en Amerique, par Alex, de Humboldt et par Ch. Degenhardt,'

1839, fig. 10). The figures of these American allies of T. aliformis are indicative

of an indifferent condition of preservation, which should induce us to distrust the value of

any theoretical conclusions founded upon such materials. It would appear also from the

general tenor of Von Buch's remarks in his memoir on the characteristic fossils of the

Cretaceous rocks ('Betrachtungen iiber die Verbreitung und die Grenzen der Kreide-

Bildungen,' 1S49) that he was even inclined to arrange all the lengthened forms of the

Seabrcs as a single species, or, in other words, to refer them all to T. aliformis ; he

also records his astonishment at its great and perhaps unexampled geographical range

;

that it occurs in the State of Alabama, in the mountain-ranges of Central America, again

in the mountains of Santa Fe de Bogota, South America. He even unites to T. aliformis

the T. ventricosa of Krauss from Algoa Bay, South Africa ; and remarks that it is found, as

if blown by the winds over the vast peninsula of Hindostan, in the south-west,

near Pondicherry. The examination which I have instituted leads me to reject alto-

gether a statement so general and unexampled ; the figure of T. thoracica, Morton, which

Von Buch referred to T. aliformis, and also the large Bogota shell, to which he gave the

same name, have the general figure short posteally, without attenuation. The costse are

also different in figure ; the areas and escutcheons are not delineated ; they cannot., there-

fore, bear a strict comparison with any known European species.

T. ventricosa, Krauss (' Nova Acta Acad. C. L.-C. Nat. Cur.,' vol. xxii, part 2, p.

456, tab. xlix, fig. 2, 1850), is so important a fossil, from its wide distribution in South

Africa and its great numbers, and from its having been united by Von Buch to T.

aliformis, and very inadequately figured by Krauss, that I have been induced to subjoin the

following figures taken from a specimen in the British Museum, which possesses a

remarkably fine and numerous series numbered 49,990. The locality is Sunday's River,

District of Uitenhage, South Africa, at a place named Prince Alfred's Rest.^

.^M5i\

Three views of the valves of Trigonia ventricosa, Krauss, from South Africa.

1 See 'Quart. .Journ. Gaol. Soc.,' vol. xxvii, p. .'iOO, &c.
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Larger than T. aliformis, it is so much inflated anteally that the diameter through the

united valves is equal to their height and greater than their length in adult specimens ;

the umbones are remarkably large and arched inwards. The anteal varices (about ten)

are large, oblique or almost perpendicular, each fringed with a row of depressed, oblong,

or sometimes ovate nodes. Tlie posteal varices (about eight) are small, narrow, closely

arranged, and perpendicular ; the area is convex, plain, and bipartite ; the escutcheon is

very wide and boat shaped, with a few transverse costelte. It occurs very abundantly

at several localities on the Sunday's and Zwartkop Rivers, associated with a con-

siderable fauna, including the two gigantic species of Tn(jonia, T. Herzogii, Haussman,

and T. conocardiformis, Krauss, which are also exceedingly abundant. The former

of these is well known from the excellent figure of it in the great work of Goldfuss

('Petref.,' tab. 137, fig. 5); of this the British Museum has an unusually fine series

of specimens numbered 46,461.

More recently, a considerable number of fossils from South Africa having been

added to the rich collection in the Museum of the Geological Society, Mr. R. Tate com-

municated a memoir descriptive of them and of their distribution (' Quarterly Journal

Geological Society,' vol. xxiii, part 3, p. 139, 1867). The comparison of these African

forms with their supposed European analogues has led to his assigning them to

the Lower Oolitic rocks, but with the reserve which should always qualify conclusions

deduced from comparisons of fossils so remote geographically. Admitting the general

apparent Jurassic fades of certain fossils figured in the plates illustrating Mr. Tate's

memoir, I am nevertheless much impressed by the presence in such considerable numbers

of Trigonia Herzogii and T. venfricosa, the former an elongate example of the

Quadrafce, the latter of the Scabrce, sectional forms which in Europe, Asia, and

America, are special to and eminently characterise the Cretaceous rocks. T.

ventricosa more especially is nearly allied to, and possibly is not really distinct as a

species from, T. tuberculifera, Stol., from the Cretaceous rocks of Southern India (' Mem.

Geol. Survey of India,' vol. iii, pi. xv, figs. 10—15, p. 335). A comparison of these

figures of Dr. Stolicza with the very numerous specimens of T. ventricosa in the British

Museum indicates even a closer affinity than would be looked for, judging from the

single specimen of the latter the subject of our wood-engraving ; the nodes upon the

larger varices occasionally have all the roundness and distinctness which characterise the

Indian species.

Another form allied to T. ventricosa is a short inflated shell, T. Delafossei, Leymerie,

from the Cretaceous rocks of Spain (" Mem. sur un nov. type Pyreneen," ' Mem. Soc. Geol.

de France,' 2 ser., tom. iv, pi. viii, fig. 27). This latter form is even shorter and more

inflated than the South African fossil ; its anteal or larger varices are each fringed with a

row of separate rounded tubercles ; their direction is more oblique than in T. ventricosa.

The other gigantic Trigonia associated with T. Herzogii in Southern Africa is T. cono-

cardiformis, Krauss, inadequately represented in the reduced figures given by that
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author in tlie ' Nova Acta,' above quoted ; it is an abnormal, depressed, and altogether very-

peculiar example of the Clavellafce, and is only very remotely allied to any other known

species of that section. Its general aspect has some resemblance to a lengthened

Pholadovii/a ; its hinge characters are well exposed, otherwise it might be mistaken for

another genus. The Clavellata; although eminently Jurassic, are not exclusively so, as

the section is represented in British Neocomian rocks by two species.

The supposed presence of T. aliformis in the Cretaceous rocks of India referred to by

Von Buch is founded upon a memoir by Professor E. Forbes on Cretaceous fossils from

the hiU of Verdachellum, south-west of Pondicherry (' Geol. Trans.,' 2nd series, vol.

vii, part 3, p. 151). The liberality of the Geological Society in granting to me the

loan of the Trigonm from Verdachellum upon which the observations were grounded has

enabled me to compare them carefully with British species ; the results are as

follow :

—

Six specimens representing species named T. semicuUa, T. suborbicularis, and T.

orientalis, are examples of the Glahrce, and differ from any known European forms
;

apparently the two latter species should be merged in one ; they are sufBciently figured

in the plates which accompany the memoir.

The Indian supposed representative of T. aliformis is founded upon a single small

example of the Scabra, which, when perfect, would be abovit 12 lines in length, but the

posteal portion is broken away, which reduces the length to 'd\ lines, in a matrix of

reddish-brown, concretionary rock. A delicate valve of a small Placunopsis lies across-

the area and escutcheon, the surfaces of which, however, are not obscured by the

parasitic valve. A mere first glance is sufficient to assure us that the comparison could not

have been made with any British example of T. aliformis, and that the Indian species

cannot even be arranged as a variety of that form. The figure not less than the orna-

mentation is distinct ; it has nothing of the posteal flattening and sudden anteal inflation

which is so characteristic of Parkinson's species, no separation of the costse into two kinds,

viz. the small, perpendicular posteal, contrasted with the oblique anteal, inflated mesially,

with their delicate, almost evanescent crenulations. On the contrary, the contour of the

surface is uniform, and the costse are all of one kind, narrow, elevated, and straight for

the most part, but having a few of the first-formed curved towards the anterior border

;

all are fringed with large, obtuse, prominent, irregular, and unequal nodes, but the few

first-formed or unibonal rows have the little nodes or tubercles regular and bead-like ; all

are united to the angle of the valve, which forms a distinct, narrow-knotted ridge. The

area and escutcheon are together large and concave ; the area, much wider than in

any British species of the alformis group, has transverse costellse conformable in

number with the costas ; they are large and suddenly form a row of prominent narrow

varices, which separate the area from the more depressed and concave escutcheon, across

which the costellae also pass in a more attenuated form. The whole of these features

differ essentially from the corresponding parts in T. aliformis ; and the border of elevated
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narrow varices separating the area and escutcheon form also a pronainent distinguishing

feature.

Rejecting the comparison with T. aliformis as presenting only remote affinities, there

remains the possibility that T. Vectiana of the Neocomian beds (which has been con-

founded with T. aliformis) may possibly have formed the subject of comparison. As the

Indian species of Forbes appears to have been unknown to the Geological Survey of

India, being absent in the Cretaceous species described by Dr. Stolickza, I have been

induced to give the following engravings of it, magnified one diameten

Trigonia Forbesii, Lycett, from Verdachellum, India.

It will be perceived that the general figure differs from T. Vectiana so considerably

that their identity as a species is quite precluded.

D'Orbigny assigns an American species named aliformis to his T. limhata ('Prodr. de

Paleont.,' vol. ii, p. 240, No. 592), and also the Indian species of Forbes. To separate

the latter from the species of D'Orbigny it is only necessary to direct attention to the

narrow, almost linear area, the produced anterior side, and the curved costae of T. limhata,

as depicted in the figures given by D'Orbigny.

T. aliformis, D'Orbigny (' Pal. Fran.,' p. 143, pi. 291, figs. 1— 3) is distinct from

the British species ; the apices are less elevated and more anterior ; the shell is more

produced posteally, having a distinct, plain area, which extends even to the apex ; the

costcfi are crossed by a few widely separated sulcations ; they enlarge towards the pallial

border throughout all the rows ; they also appear to be destitute of crenulations.

The Lijrodon aliforme of Goldfuss (' Petref.,' tab. 137, fig. 6, vol. ii) also differs

essentially from Parkinson's species in the general figure and the ornamentation

of both portions of the shell. The escutcheon has prominent transverse costellse over its

entire length, and the other surface of the valve has the costae radiating equally and

fringed with closely set, regular, small, bead-like tubercles.

The T)-i(/onia aliformis of Pictet and Roux (' Gres Vert,' pi. xxxv, figs. 2 a, b)

apparently does not differ materially from the species figured by Goldfuss.

The Trigonia aliformis of Pictet and Renevier (' Terr. Aptien de la Perte du Rhone,'

pi. xiv, figs. 1 and 2) :—Fig. 1 is a Blackdown example; fig. 2, from the Rhone, is T.

Vectiana, to which the reader is referred.
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T. aliformis, Agassiz, ' Trigonies/ tab. vii, figs. 14—16 ; also tab. viii, fig. 12, both

represent British specimens.

In fine, it results from the foregoing comparisons of analogous forms, that I have been

unable to discover any example of Trigonia aliformis obtained at any foreign locality

;

also that the few figures given by foreign authors, which are correctly attributed to that

species are delineations of British specimens.

Trigonia Vectiana, Lye. Plate XXIV, figs. 10, 10 a, 10 h, 11; Plate XXV,

fig. 7.

Trigonia ALiEFORMis, Mantell. Geology of Sussex, p. 73, No. II, 1822.

— ? PLic.ATA, Agassiz. Trigonies, p. 33, pi. x, fig. 11, 1840. (Specimen

deprived of the test.)

— ALIFORMIS, Ibbetson and Forbes. Proc. Geol. Soc, vol. iv, part ii. Table to

face p. 414, 1844. (Fossils of the

Perna Band.)

— ALIFORMIS, Fitton. Stratigraphical section from Atherfield to Black Gang

Chine; Table opposite p. 289 (fossil No. 64, bed

No. 45), Quart. Journ. Geol. Soc, vol. iii. No. 11,

1847.

— ALiroRMis, Picfet et Renevier. Foss. du terr. Aptien de la perte du Rhone,

et des Env. de St. Croix, 1857, pi. xiv,

fig. 2 o, 6 c; exclude fig. 1, which is a

Blackdown specimen of T. aliformis.

— — Jiidd. On the Punfield Formation, Quart. Journ. Geol. Soc,

p. 220, 1871.

One of the Scabrm allied to T. aliformis, and possessing a considerable general

resemblance to that species ; it has been mistaken for it by several palaeontologists—by

Mantell, by Fitton, also by Ibbetson and Forbes, and more recently by Pictet and

Renevier. In addition to possessing well-marked palseontological distinctive features, it

is also separated from the other species by its stratigraphical position, which is limited

to the Neocomian formation. Its diagnostic features are as follows ;—Umbones

considerably incurved and recurved, or not erect ; the middle and anteal portions of the

valves are without that sudden inflation which in T. aliformis contrasts so strongly

with the abrupt flattening of the attenuated portion of the valve posteal to it ; the costse

or varices diverge symmetrically from the angle of the valve with great regularity

obliquely downwards, with a slight sinuation towards the angle of the valve and regular

curvature; the summits and sides of the costse are strongly, closely, and regularly

crenulated ; they therefore fonn a well-marked contrast to the faintly marked and

unequal crenulations of T. aliformis, which are also limited to the summits of the costse.

The escutcheon possesses features equally distinctive; it has throughout its length a



124 BRITISH FOSSIL TRIGONI^E.

series of regular, transverse, strongly defined costellse, which also pass across the narrow

area to the divisional angle of the valve in specimens of immature growth, but in fully

developed examples the posteal portion of the area is destitute of costellae. The area and

escutcheon together form a wider surface than in T. aliformis ; the escutcheon is less

distinctly bounded, its costellae are smaller and somewhat more numerous than the costse

upon the other portion of the valve ; the separation of the two portions of the surface at

the angle of the valve is clearly defined, and for the most part forms a narrow divisional

ridge, from the sides of which both costse and costella; diverge with great regularity.

These features, and more especially the transverse ridges or costellae upon the escutcheon

throughout its length, afford a strong contrast to the delicate or evanescent surface-

ornaments upon that portion of T. aliformis.

It may be mentioned, as affording an explanation of the supposed identity with

T. aliformis, that well-preserved specimens of T. Vectiana in the Perna-bed at Atherfield

are rare, and that the moulds of external casts at Black Gang Chine would readily be

mistaken for T. aliformis without a careful comparison of the escutcheon in each

instance.

A small example of the Scabrce, figured by Agassiz (' Trigonies,' p. 33, pi. x,

fig. 11) under the name of T. plicata, appears to be nearly allied to, and may be identical

with, T. Vectiana ; but, as it is founded upon a single specimen only, and deprived of the

test, it is not possible to make any satisfactory comparison with it ; apparently the

crenulated costse are somewhat more numerous than in the British species. Agassiz

believed that his specimen was obtained in the Portland formation (zone of the Calcaire

a Pteroceres) in the environs of Besan9on. My whole experience is opposed to this

conclusion, neither does there appear any reason to doubt that it was obtained from the

Cretaceous rocks.

The Indian T. Forbesii, described and figured with T. aliformis, has the general

figure more ventricose, so that the ai'ea and escutcheon have greater breadth, the posteal

portion of the shell is scarcely attenuated, the umbones are much less elevated, the

costee are without curvature, fringed with a few nodes, and are without the delicate,

closely set crenulations, both upon their summits and sides, which characterise T.

Vectiana.

The T. aliformis of Pictet and Renevier from the " Terrain aptien " of the South of

France, above cited, represents a finely preserved example of T. Vectiana, much

exceeding the size of specimens occurring in the Perna-bed at Atherfield, the dimensions

of which are fairly represented by our figures ; these are of not fully developed growth.

The other figure of T. aliformis in the work of Renevier is an undoubted Blackdown

specimen of that species.

Stratiaraphical positions and Localities.—T. Vectiana occurs somewhat rarely in the

lowest, or Perna, bed stratum of the Neocomian formation at Atherfield, Is'e of Wight.

At Black Gang Chine, in the same vicinity, its moulds and casts occur abundantly
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in ferruginous concretionary masses derived from the bed No. 45 of Dr. Fitton's

elaborate and valuable stratigraphical Table above referred to j
the position of this bed is

nearly at the upper boundary of the Neocomian formation. Another locality is Seend,

near Devizes, in a similar stratigraphical position.

Trigonia Meteki, Lye, sp. nov. Plate XXIII, fig. 6.

Shell ovately trigonal, very convex anteally, attenuated and compressed posteally

;

umbones large, elevated, antero-mesial, pointed, much recurved ; anterior side produced,

its border rounded and curved with the lower border, which becomes nearly straight

posteally near to the attenuated extremity ; the superior border is much excavated and

lengthened, terminating posteally abruptly, forming nearly a right angle with the siphonal

border, which is nearly perpendicular, its height scarcely exceeding one fourth the height

of the valves. The area is narrow, much curved, slightly elevated, separated from the

other or pallial portion of the valve by a distinct narrow divisional angle or slight ridge
;

this does not rise higher than the surface of the area, which is delicately transversely

lineated over its posteal half, and traversed by a distinct longitudinal mesial furrow ;
the

anteal portion of the area is traversed transversely by a numerous series of small, closely

arranged, wrinkled costella3, which pass also without interruption across the larger

escutcheon. The upper surface of the valve is almost entirely occupied by a large,

concave escutcheon, which is conspicuously costellated transversely throughout its length

;

its breadth exceeds that of the area, from which it is separated only by a faintly elevated

ridge. The larger or pallial portion of the valve has a series of about twenty-six rows of

small, closely placed, rounded, and slightly crenulated costse, all of which originate at the

carinal angle of the valve and pass downwards nearly perpendicularly ; the more posteal

ten rows occupy the more flattened or depressed portion of the surface, they enlarge

slightly near to the lower border ; the other or more anteal rows form a sudden flexure

about their middle portions, where they also enlarge as suddenly and pass forwards

almost horizontally to the anterior border, becoming somewhat curved and attenuated at

their anteal extremities. The anteal or pedal border has upon its upper half a closely set

series of small, oblique, supplementary costella;, two of which occupy each of the inter-

costal spaces to the number of nine spaces.

This is one of the more inflated of the aliformis group, the great convexity, as in that

species, being limited to the anteal third of the shell ; the sudden flexure of the costae at

that part and their attenuation upwards to the angle of the valve are very conspicuous

features and distinguish it from all others of the Scabra, including T. aliformis, which,

with fewer costa;, has also a smaller flexure and much less abrupt ; the anteal varices are

also much fewer; more oblique, and more inflated.

17
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Affinities, and Straiii/rajjhical position.—The first few specimens examined were very

imperfectly preserved ; tliey were obtained by Mr. C. J. A. Meyer in beds of Chloritic

Marl and Greensandrat Dunscomb Cliffs, to the eastward of Sidmouth, and were at first

regarded as dwarfed representatives of T. ahrupta, Von Buch, figm-ed by Coquand

(' Monogr. de I'Etage Aptien de I'Espagne/ pi. xiii, figs. 4, 5), apparently from a large

and fine specimen, nearly three inches in length and more than half that measurement

through the united valves ; it is, therefore, two and a half times larger in linear dimen-

sions than British examples of its analogue ; it also presents some differences in figure

;

its umbones are much more nearly erect, the anterior border is less rounded, the outline

of the siphonal border is much more oblique and less short ; the contrast between the

anteal, horizontal, inflated costae, and the posteal, smaller, and perpendicular ones, is

much less conspicuous ; but, perhaps, the most marked distinction consists in the absence

of the numerous transverse costellse upon the anteal half of the area. As the Spanish

specimen is from the Aptian beds, we should scarcely expect to find identity of species in

fauna so widely separated, both geographically and stratigraphically. The drawing of

T. ahrupta. Von Buch (' Petref. recueil. en Amer. par Alex, de Humboldt et par

Ch. Degenhardt,' fig. 21), to which Coquand referred his specimen, is defective in the

several details which are necessary to enable us to characterise Cretaceous Trifjonics ; the

general figure also differs so decidedly from all known European examples that, in

the absence of M. Coquand's monograph I should not have ventured to aUude to the

South-American fossil as a form nearly allied to that in the higher beds of the Sidmouth

Upper Greensand. The subovate outline especially differs ; the shell appears to be without

the anteal inflation and posteal attenuation common to several species of the ali/ormis

group; the umbones without elevation or curvature, the straightness of the divisional angle of

the valve, the absence of all character upon the area and escutcheon, and even the

drawing of the costge upon the side of the valve, cannot be accepted as delineations of

the European Aptian form, and stiU less of the smaller British species ; the curvature

of the anteal costge has little of the angularity and abruptness upon which the name is

founded. The name was probably retained by Coquand in the belief that the American

specimen figured by Von Buch is very defective in the several features above mentioned,

and that the species is probably identical with the Spanish Aptian Trigonia. Another

interesting South-American Trigonia figured by Von Buch is T. Huiuboldfii, figs. 29, 30,

which has costa; radiating from the umbo over the greater portion of the surface ; it has

affinities with T. divaricata, D'Orbigny, and tends to connect the Cretaceous Scabrce with

the living Australian section, the Pectinida.

At several localities near Sidmouth our species is associated with T. laviuscula,

T. sulcaturia, T. pennatu, and T. Vkaryana ; it occurs only within a very limited vertical

range; several better preserved specimens, including the original of the figure

(Plate XXIII, fig. 6), have proved its distinctness from the Aptian form. Other

specimens from Chardstock are in the Museum of the Royal School of Mines ; only
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sino-le valves have been obtained. The internal mould is not known. Dimensions of

the specimen figured.—Length IG lines; height 13 lines; thickness through a single

valve 5 lines.

Named after Mr. C. J. A. Meyer, F.G.S., whose researches in the Cretaceous rocks of

the southern counties of England have contributed materially to a more exact knowledge

of the Greensand formations, and of their relations to similar deposits elsewhere.

Trigonia Etheridgei, Lijc, sp. nov. Plate XXVII, figs. 1, 1 a, 1 b, 2, 3, 3 «.

Teigonia caudata, Ihbetson and Forbes. Table showing distribution of Lower Green-

sand Fossils in the Isle of Wight, Bed

No. 3 (exclude Upper Greensand), Proc.

Geol. Soc, vol. iv. No. 101, p. 414, 1844.

— — Fitton. Stratigraphical section from Atherfield Point to Black

Gang Chine (Beds 1, 2 ; Fossil 63). Quart. Journ.

Geol. Soc, vol. iii,No. 11, p. 289, 1847.

Shell sublunate, much inflated, compressed upon the anterior face, which is very

wide ; umbones much elevated, erect, very large, much incurved and recurved, their

apices are slightly separated when the valves are close ; their recurvature is so consider-

able that the ligamental fissure is seen anterior to them (Plate XXVII, fig. \ a,\ b) ;

the anterior border is very short and truncated, slightly curved with the lower border,

which is nearly straight, and both borders are nearly of equal length ; the upper border

is much excavated, its posteal extremity terminating abruptly at the produced posteal

portion of the valve. The escutcheon is unusually large and deeply excavated, its

superior or inner border is slightly raised, it is traversed transversely by ten or eleven

nan'ow, widely separated, slightly serrated costellse ; the outer border is elevated and

rounded ; its posteal portion is rendered bipartite by a well-marked mesial furrow,

constituting a very narrow and distinct area; near to its caudal extremity are some

transverse irregular plications. The fully developed shell has upon its sides about

seventeen narrow, elevated, ridged costae ; they occiu- at regular distances and are very

widely separated ; about nine costae originate at the anterior border and curve slightly

outwards to the flexure of the valve, thence they are suddenly directed obhquely

upwards to the area ; the fom- lower costeal ridges of this anteal series are more than

usually elevated at their middle portions or at the flexure of the valves, where they become

broad and projecting, each forming a kind of lobe and having two or three rounded,

irregular nodosities ; the succeeding more posteal costae (eight in number) are smaller,

acute, narrow, and high-ridged, passing perpendicularly downwards to the lower border

;
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all the costse are more or less slightly crenulatcd, the posteal series have their edges

acute, rough, and irregularly scabrous ; their lower extremities alternate at the border

with those of the other valve, producing a pecviliarly jagged outline. Upon well-

preserved examples the anterior face of the valves discloses a considerable number of

minutely knotted radiating lines, which cross the wide intercostal spaces and become

evanescent near the lower curvature of the valves ; they appear to be irregular in their

distribution and remind us of the surfaces of the Areas. The less wide interstitial spaces

of the posteal costoe have occasionally each a single mesial perpendicular line, but more

frequently these are evanescent. The escutcheon also exhibits some traces of radiating

lines similar to those upon the anteal face of the shell. Young specimens do not differ

from adult forms in any material degree ; they are, therefore, equally distinctive when

compared with contemporaneous species.

This large and remarkable species of the ScahrcB has been mistaken for T. .caudata,

and tabulated as such in lists of Isle of Wight fossils. Compared with T. caudata, our

species is much larger, the umbones are much more elevated and larger, the anterior side

is more short and flattened, the caudal extremity is shorter ; the upper border of the

escutcheon is much more concave or depressed, its costellaj do not form fringing

prominences as in T. caudata ; the costaa are narrower, more elevated and acute ; they

are destitute of obtuse, crenulated, fringing outer borders ; the presence of the inflated

lobes at the anteal flexure of the valves upon four of the costae, and of radiating knotted

lines upon the anterior flattened surface, gives also distinctive features. The peculiarly

narrow and scarcely defiued area, destitute of distinct costellse, also affords a contrast to

the prominent area and its well-marked costellse in T. caudata. From T. aliformis it is

distinguished by the few, widely separated, acute, perpendicular posteal costaj, by

the absence of the sudden inflation which characterises the anteal half of the valves,

by the wide, compressed anteal surface, by the greater breadth of the united valves, and

by the few large strictly transverse costellse upon the escutcheon, contrasted with the very

numerous, delicate, oblique, and almost evanescent costellse of T. aliformis; generally,

also, by the wide intercostal spaces and by the radiating knotted lines upon the flattened

anterior surface in well-preserved specimens. The lower border is also remarkably

distinct. T. aliformis has the extremities of the perpendicular costse upon each valve,

corresponding each to that of the opposite valve. In T. Etheridgei they alternate, thus

producing a peculiarly jagged outline at the border.

Dimensions of an adult sjjecimen.—Height 2| inches; length, horizontally, 3 inches;

diameter through the united valves anteally, 2| inches.

StratigrapJiical position and Localities.—In the Isle of Wight it occurs only in the

lowest or Perna Mulleti beds of the Atherfield clay. The valves are usually united, and,

owing to the large size and inflated figure, it is one of the most remarkable species of that

peculiarly rich assemblage of Neoconiian fossils. The test is thick, and specimens are

usually well preserved ; it occurs in some abundance. It will be observed that this is a
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lower geological position than pertains to T. caudata. The name is intended as a

trifling recognition of valuable and cordial assistance and information rendered to the

author by Mr. Etheridge, F.R.S., and of the interest which he has uniformly taken in

the progress of this Monograph.

Trigonia caudata, Ag. Plate XXVI, figs. 5, 6, C a, 6 b, 7.

Tbigonia caudata, Agassis. Trigonies, p. 32, tab. vii, figs. 1—3, 11— 13, 1840.

— — B'Orbigmj. Pal. Fran., Terr. Cret., vol. iii, p. 133, pi. 187, 1843.

— — Forbes. Quart. Journ. Geol. Soc, vol. i, p. 244, 1845.

— — Marcoio. Jura Salinois, p. 142, 1846.

— — Fitton. Strata at Atherfield, Journ. Geol. Soc, vol iii, No. 11,

p. 313, 1847.

— — UOrhigny. Prodrome de Paleont., vol. ii, p. 78, 1830.

— — Buvignier. Statist, geol. mineral, et paleont. de la Meuse, p. 473,

1853,

— — Stiider. Geol. du Schweiz, vol. ii, p. 281, 1853.

— — Morris. Gatal., p. 228, 1854.

— — Cotteau. Moll. foss. de I'Yonne, p. 76, 1854.

— — Pictet et Renevier. Pal. Suisse, p. 97, pi. xiii, figs. 1, 2, 1857.

— — Raulin et Legmerie. Statist. I'Yonne, p. 424, 1858.

— — Desor et Gressly. Etud. geol. sur le liaut Jura, p. 37, 1859.

— — Be Loriol. Descr. desAuim. invert, du Haut Salins, p. 73, 1861.

— — Coquand. Monogr. Etage Aptien d'Espagne, p. 133, 1866.

Shell subcrescentic, much inflated anteally, compressed, attenuated and rostrated

posteally ; umbones large, elevated, sub-involute, and recurved, their apices are

attenuated and contiguous when the valves are closed ; the anterior side is short, forming

a wide and somewhat depressed surface, arcuately curved with the lower border, which is

irregularly dentated by the extremities of the costse ; it is somewhat excavated or sinuate

posteally. The ligamental space is narrow, lengthened, and inter-umbonal, extending

both anteally and posteally to the umbones. The escutcheon is large even when

compared with other lengthened examples of the Scabrce, forming a deep concavity

occupying almost the whole of the upper surface of the shell ; its upper border is raised

and dentated by the extremities of a series of costellse, elevated, narrow, and wrinkled

or scabrous, passing obliquely across its surface ; immediately between the umbones the

transverse costellse pass across a groove, which forms the commencement of the area, and

are united to the costae on the other portion of the valve. The area commences as a

furrow, which in its course downwards becomes bounded by gradually widening rounded

elevations, traversed transversely by numerous lines or plications, which upon

approaching the widening posteal extremity become large, irregular, and rugose. The
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rows of costa3 upon the sides of the valves are numerous (24 to 27), narrow, and much

elevated, passing from the area obliquely downwards and forwards, large in their middle

portions and attenuated at their two extremities ; nearly straight upon the anterior face,

they disappear at the border, their other extremities form a slight undulation as they

approach the area. The few last-formed or posteal costae are small, narrow, nearly

pei-pendicular, or slightly waved; their lower extremities project, forming an irregular

dentated lower border ; their upper extremities are united to the transverse costellse

on the area. All the costa3 have narrow, fringing, obtuse, nodose elevations, more or

less irregular in their size and prominence, minute and evanescent near to the extremities

of the rows. The lines of growth are conspicuous on the anteal face of the shell, and

in well-preserved specimens each of the intercostal spaces has a small median elevated

line ; frequently, however, this feature is only obscurely indicated. The typical form

occurs in the Neocomian formation ; delicately preserved examples are obtained in the

Isle of Wight at Atherfield in the beds called " Crackei's," and also in other beds and

localities in a less favorable condition of preservation. Few of the specimens exceed two

inches in length, measured upon the area. Internal moulds, which probably belong to

T. caudata, are smooth, and their borders are without indentations ; their apices are more

erect than in specimens with the tests preserved.

British specimens differ materially from the figures of this species given in the

' Paleontologie Fran^aise ' by D'Orbigny, where a specimen about two inches in length

with eighteen costas upon the sides of the valves is represented with an area which

retains bounding narrow ridges and regular transverse costellse throughout its entire

length, or, in other words, the peculiarities of the immature state are continued in the

more advanced stage of growth, an abnormal condition to which we find no approxi-

mation.

The specimens figured by Agassiz are all apparently immature, and are only moulds

upon which some portions of the surface characters are visible. His description is

limited in accordance with such unsatisfactory materials.

Stratigraphical position and Localities.—The Cracker beds of the Neocomian

formation at Atherfield have yielded it rather abundantly.

Foreign Localities.—France : Bettancourt, Auxerre, Saint Saveur, Comble, Morteau.

Switzerland : Neuchatel.

Trigonia scabricola, Li)c. Plate XXVII, figs. 4, 5, 5 a, 5 b.

Tkigonia scabra, Morris. Catal., p. 229, 1854. (Non T. scabra, Lam.)

This large and abundant Trigonia of the Blackdown and Ilaldou Greensand has

usually been referred to either T. scabra or T. caudata; to the latter species it is
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undoubtedly nearly allied ; more especially small and immature examples of each are

often difficult to distinguish. Adult forms present some differences of figure ; 1\

scabricola is more inflated anteally, and its anterior face is more flattened ; the umbones

are larger, more produced and recurved, so that the caudal or posteal portion of the shell

forms a smaller relative proportion of the whole ; the costae have their upper or posteal

portions less attenuated, they are also distinctly crenulated, and the crenulations upon

the costse generally are more unequal, larger, and more irregular, thus forming a

peculiarly roughenened surface. The posteal portion of the narrow area in T. caudata

forms a series of large, transverse, very irregular and prominent costellse ; in T. scabricola

the area has the rugae regular and inconspicuous ; the wide interstitial spaces in T. caudata

have each a plain median small costa, a feature which is altogether absent in T.

scabricola. There is required, therefore, only a fairly represented series of each form to

demonstrate their distinctness as species. The escutcheon is peculiarly large and deeply

excavated, exceeding those features in T. caudata ; its transverse costellse are similar in

character, but are more rugose, their upper extremities forming a peculiarly jagged

irregular outline upon the upper border. Measurements of a specimen not of the largest

dimensions:—Length upon the angle of the valve 31 lines; across the area and escutcheon

6 lines; across the pallial surface 18 lines; thickness anteally through a single valve

11^ lines.

Two foreign allied forms of the genus require comparison and separation. The

large species figured for T. aliformis by Goldfuss (' Petref.,' tab. 137, figs. 6, 6 a) has

the posteal portion of the shell wider and less attenuated ; the upper or attenuated

portions of the costse are without the flexure seen in T. caudata and T. scrabricola ; th#

anteal portion of the shell is more produced and its costse are concentric ; they are,

therefore, without the abrupt obliquity of T. scabricola.

T. jjlicato-costata, Nyst and Galeotti (' Bull, de I'Academie Roy. Bruxelles,' tome vii,

2 partie, p. 221, fig. 1, 1840), from limestone at Tehuacan, in Mexico, was referred by

them to Jurassic strata, an error which was corrected by D'Orbigny (' Prodrome de

Paleont.,' vol. ii, p. 240, No. 605), who placed the species in his Etage 22 Senonien,

or highest stage characterised by Cretaceous Trigonia. The figure, which appears to be

very well drawn, has the anterior side much more produced and the posteal portion less

attenuated than in T. scabricola ; the costse, which are similarly crenulated, are nearly

concentric anteally, are slightly curved in the same direction as the smaller or posteal

rows ; their direction, therefore, differs materially from the corresponding parts in the

British species. The escutcheon and area, on tlie other hand, appear to correspond very

nearly with T. scabricola.

StratiffrapJncal position and Localities.—T. scabricola accompanies T. aliformis in

the beds of the Blackdown and Haldon Greensand. Certain internal moulds brought to

my notice by Mr. Cunnington from the Upper Greensands of "Wiltshire probably belong
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to the same species ; they are without the creniJations upon the pallial border which

chai'actcrise both T. aliformis and T. Vcdiana.

Trigonia Fittoni, Desk. Plate XXIII, figs. 4, 4 a, 4 b, 5.

Tkigonia. Fittoni, Beshuyes. Leymerie, Mem. Je la Soc. giiol. Fr., torn, v, pi. ix,

fig, 6, 1842.

— — UOrhigny. Paleont. Fran., Terr. Cr6t., vol. iii, p. 140, pi. 290,

figs. 1—5, 1843.

— — lb. Prodrome de Paluont., vol. ii, p. 137, No. 243, 1850.

— — Cotteau. Moll. foss. de I'Yonne, p. 77, 1854.

— — Raulin et Leymerie. Statistique de I'Yonne, p. 473, 1858.

Shell ovatcly oblong, very convex anteally, depressed and somewhat attenuated

posteally ; umbones large, much elevated, slightly recurved, much incurved, their apices

are in contact Avhen the valves are closed, antero-mesial ; anterior side short, its border

curved elliptically with the lower border ; superior border concave ; siphonal border

short, nearly perpendicular, rounded at its extremities. Escutcheon small and

lengthened, moderately wide and concave anteally, narrow and pointed posteally; its

superior border is much raised upon the anteal half of its length bounding the ligamental

fissure, which is lengthened, extending both anteally and posteally to the umbonal

tpices. Area moderately wide, destitute of bounding carina;, traversed by a deeply

indented longitudinal mesial furrow ; its surface, in common with the escutcheon, has a

numerous (about 20) series of delicate, narrow, regularly papillated costclla;, which

descend almost perpendicularly from the superior border ; they enlarge slightly as they

cross the area, and again curving upwards outwardly meet the extremities of the pallial

costcE at the divisional line of the valve, forming with them acute angles ; about three

fifths of the length of the divisional line is occupied by the extremities of these costellae,

which extend upon the superior half of the area even to its posteal extremity ; the posteal

portion of tlic lower moiety of the area, therefore, is traversed only by delicate lines of

growth. The other portion of the surface is occupied by about twenty rows of elevated,

rounded, concentric, regularly papillated costas, attenuated at both of their extremities

;

the last-formed seven rows curve upwards almost perpendicularly to the angle of the

valve, their lower extremities forming a jagged outUne at the lower border, alternating

with the projecting extremities of the costai upon the other valve. The anterior face of

the shell has the wide intercostal spaces occupied by numerous small, short, horizontal,

rather obscure, supplementary eostellas, two or three of which occur in each space, a

featui'e also seen in T. aliformis ,- each of the papilla; or little nodes fringing the costae

has a little pillar or plication passing downwards, a feature which is distinct only



SCABR^. 133

upon the first-formed ten or twelve rows of costse. The lines of growth are delicate,

they are conspicuous upon the anterior face of the shell, and also upon the area and

escutcheon. . The test is thin and fraj^ile. The internal mould has its creneral fiirure and

outline so nearly resembling specimens with the test preserved that it is recognised

without difficulty ; its lower border has indentations produced by the extremities of

the costae ; the surface is usually plain, but sometimes it has faint impressions of the

costse ; the mesial furrow of the area is well defined.

The specimen figured by D'Orbigny (pi. 290, figs. 1, 2) is of larger dimensions

than occurs in Britain ; the drawing is not altogether free from objection ;
&<r. 2 has

the escutcheon too wide posteally ; it appears to form a deep concavity and gives no

sufficient indication of the considerable elevation of the superior border at the junction of

the valves ; the curved costellse upon the escutcheon and area are only about half as

numerous as in British specimens ; these features indicate a distinct variety if they are

faithfully depicted ; the small supplementary costellas upon the anterior face of the shell

are not noticed either in the figures or the description.

Of the highly ornamented section of the Scahrm few forms can surpass in beauty and

delicacy the surface of the present species; the area and escutcheon more especially

present, under a magnifier, the semblance of a series of symmetrical, closely arranged

bead-like rows of necklaces, curving upwards at both of their attenuated extremities. It

will not readily be mistaken for any other Trigonia.

Proportions.—The height is equal to four fifths of the length ; the diameter, through

the united valves, is equal to half the length.

Stratigraphical position and Localities.—T. Filtoni is limited to the lower portion of

the Gault, which at Folkestone has produced a considerable number of the internal

moulds, to some of which the test is attached, but for the most part in portions

only. Well-preserved examples, therefore, rank as the most rare fossils of the Gault.

France : in the sandy beds of Geraudet, Evry, Apothement, Macheromenil,

Seignelay.

Trigonia pennata, Sow. Plate XXIV, figs. 4, o.

Tbigonia pehnata, Sowerby. Min. Conch., vo]. iii, p. C3, tab. 237, fig. 6, 1819.

— — Punch. Polens Palaeont., p. 60, 1837.

— — Aijugsiz. Trigonies, pp. 9 and 52, 1840.

— — Morris. Catalogue, p. 229, 1854.

Trigonia pennata and Trigonia sulcataria are the only known British examples of a

small group of the ScahrcB, which is represented in France by other species and by
individuals the dimensions of which far surpass their British analogues; the British

Museum possesses a fine series of French specimens pertaining to this group. Like

18
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certain of the Upper-Jurassic Glabra they have a space, anterior to the divisional angle

of the valve, devoid of the costae, which occupy the antcal portion of the shell, but

possessing a feature peculiar to this group, inasmuch as the space is occupied by a

series of faintly defined perpendicular costellaj which are directed upwards, some from

the pallial border, others from the posteal extremities of the costsc, to the angle of

the valve ; the area and escutcheon have also their transverse costellaj ; the whole of

this ornamentation is slightly crenulated ; it may be designated i\\G ])eniiata group.

IViffonia pennata. Sow., shell ovately trigonal, convex ; umbones antero-mesial

;

only slightly recurved, not prominent ; anterior border rounded, produced ; lower

border lengthened, curved, its posteal extremity pointed ; siphonal border sloping

obliquely ; escutcheon rather wide, depressed, its border nearly straight. Area wide,

flattened, its surface forming a considerable angle with the other portion of the valve

;

its surface is traversed transversely by small rows of scalirous costellse, which curve

obliquely from the angle of the valve, pass uninterruptedly across a slight elevation

which forms the upper boundary of the area and are continued across the escutcheon.

The other portion of the valve has the costse (about thirty in fully developed forms)

prominent, regular, nearly horizontal, and closely arranged
;
posteally their extremities

form nearly right angles with the lower extremities of a much smaller, more faintly

defined, perpendicular series of costellse, which terminate upwards at the divisional

angle of the valve throughout its entire length ; both costas and costellse are minutely

crenulated. The posteal costellie and those of the area diverge from the angle of the

valve, as stated by Mr. Sowerby, like the rays of a feather.

D'Orbigny ('Pal. Fran., Terr. Cret.,' vol. iii, p. 150) made T. pennata a synonym of

T, sulcalaria, Lam., an error which probably originated in the very incorrect drawing

of Sowerby's species in the ' Mineral Conchology,' where the apex of the valve is

represented as considerably produced and recurved ; there is also apparently a divisional

line or ridge crossing the valve obliquely and intersecting the rows of costse at the

point where they are united to the extremities of the smaller or perpendicular costellse.

Neither of these characters exist ; in fact, the artist appears in some measure to have made

up the great imperfections of the type-specimen with an ideal representation. The type-

specimen now in the British Museum is very defective, and contrasts strongly with the

original drawing ; its size agrees nearly with the smaller of our figures. Compared

with T. sulcalaria, T. pennata is a much smaller species, differing from the former both

in the figure and ornamentation ; both have the series of scabrous costae anteally, but

T. pennata has the general figure less inflated and more lengthened ; the umbones are

less elevated and less recurved, the area supplies the most striking distinctive feature

;

it is regularly transversely costellated almost its entire length. In Lamarck's species it

is smooth, excepting near to the umbones. The latter species has the costa; shorter,

more oblique, and more distantly arranged ; the series of small perpendicular or
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posteal costae are smaller ; they occupy a larger ante-carinal space and are more faintly

defined.

Dimensions. A specimen of the largest size has the length 10| lines ; height

9 lines ; usually the dimensions are much less, or nearly coincide with the type-specimen

of Sowerby.

Stratigrapliical positions and Localities. This small and well-characterised species

appears to be rare. Mr. C. J. A. Meyer has obtained it at Dunscomb Cliffs, to the

eastward of Sidmouth, in Sandy Chloritic Marl ; Mr. Cunnington has a fine specimen

reputed to have been obtained in the vicinity of Folkestone ; Mr. Vicary has collected

several specimens in the pebbly bed (Upper Greensand) which overlies the Greensand at

Great Haldon. The type-specimen of Mr. Sowerby, now in the British Museum, is from

Teignmouth. T. pennata is usually accompanied by the following congeneric forms

—

T. sulcataria, T. Vicarymia, and T. Mei/eri. It therefore pertains to a higher position

than the Greensand at Blackdown and Haldon, or to the Upper Greensand and

Chloritic Marls of South Devon.

Tbigonia sulcataria, Latn. Plate XXVI, fig. 8.

Trigonia sulcataria, Lamarck. Anim. sans Vert, torn, vi, p. 92, No. 9, 1819.

— — Defrance. Diet, des Sc. Nat., torn. Iv, p. 295, 1828.

— — Beshayes. Edit. Lamarck, torn, vi, p. 517, No. 9, 1835.

Lykodon sclcatum, Goldf. Petref. Germ., vol. ii, tab. 117, fig. 7, 1836.

Trigonia sulcataria, Jgassiz. Trigonies, p. 33, pi. xi, fig. 17, 1840.

— — B'Orbigny. Paleont. Fran., Terr. Cret., vol. iii, p. 150, pi. 294,

figs. .5-9, 1843.

— — B'Orbigny. Prodrome de Paleont., vol. ii, p. 161, No. 325, 1850.

This, our second and larger species of the j)ennata group, diff'ers from T. pennata in

the general figure, which is much shorter posteally, larger and more inflated anteally
;

the umbones are more nearly mesial, more elevated, and more recurved ; the costae

are somewhat fewer (about 24), larger, more distantly arranged, shorter, and directed

somewhat obliquely downwards posteally ; the ante-carinal space, which is occupied

by the posteal perpendicular costellge, is more depressed ; it extends upwards even to the

apex of the valve. The area is shorter, so that the angle of the valve has a greater

curvature ; its costellse are very delicate and closely arranged ; they are limited to the

upper half of the area, the lower portion of which is plain ; it is traversed by a distinct

mesial fuiTow. Tlie escutcheon is large, slightly concave, and only indistinctly separated

from the area, the delicate costellae of which traverse the escutcheon also, transversely and

with increased prominence.
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Agassiz placed T. sukafaria in the section of the UHdidatae probably from the angles

formed by the two series of costse ; but on the other hand he placed T. pennata with

the Costata. The present arrangement of the group with the Scabra is founded upon the

crenulations of the costae and the presence of crenulated transverse costellse, which cross

both the escutcheon and area, together with the absence of bounding caringe to the area

;

whereas in the UndulatcB the escutcheon is invariably plain. Agassiz has also made

T. mmata. Park., a synonym of T. sulcutaria, ' Trigonies,' pp. 33, 34. I do not

perceive even a remote resemblance in Parkinson's shell, which is well figured in his

' Organic Remains,' to the T. sulcataria of Lamark.

StratigrapMcal position and Localities. In Britain T. sulcataria is rare and usually

badly preserved. Mr. Meyer has procured specimens in Chloritic Marls at Dunscomb

Cliffs associated with T. pennata and T. Meyeri ; Mr. Vicary has also obtained it

associated with T. pennata in a pebbly bed with Greensand fossils overlying the

Greensand at Great Haldon. Hitherto no British specimen having the test preserved

and its outlines perfect has come under my observation ; their condition is that of

well-preserved moulds of external casts which have no traces of the peqjendicular

plications upon the costae nor of the lines of growth upon the ante-carinal space ; the

costellse upon the area cover a larger portion of its surface than is shown in the figures

of Goldfuss, of D'Orbigny, and of Agassiz ; the figure given by the latter author presents

differences both in the posteal or perpendicular costaj and in the area, which indicate a

distinct species. It is intended to figure a second speciuien of T. sulcataria from Great

Haldon upon a future plate.

French specimens of much larger dimensions and in a fine state of preservation occur

in the Greensand of Le Mans. The British Museum has a good series of examples from

that locality, numbered " 34,888." There are also two fine examples of an allied species

named T. Nereis, D'Orb., ' Prodr. de Paleont.,' vol. ii, p. 162, No. 322. Of equal

size to T. sidcataria, it differs in having the surface ornaments far more minute and

delicate ; it differs also from the brief description given by D'Orbigny in having

the ante-carinal space similar in character to that in T. sulcataria ; in T. Nereis the

space is stated to be plain.

Trigonia spiNosA, Park. Plate XXIII, fig. 10; Plate XXIV, figs. 8, 9; moulds of

external casts, Plate XXVIII, figs. 1, 2.

Trigonia spinosa, Parkinson. Org. Rem., vol. iii, pi. xii, fig. ", 1811.

— — Sowerbij. Min. Conch., vol. i, tab. Ixxxvi, p. 190, 1815.

— — Puscfi. Poleus Palseoiit., p. GO, 1837.

— Pyrrha, D'Orbigny. Prodrome de Paleont., vol. ii, p. 161, No. 326, 1850.

— SPINOSA, Morris. Catalogue, p. 229, 1854.

— — Phillips. Geology of Oxford, p. -439, 1871.
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Shell subovate ; moderately convex mesially ; rather depressed near the circum-

ference at the borders of the valves ; umbones small, obtuse, little produced, and slightly

recurved ; anterior border produced, curved elliptically with the lower ])order ; hinge-

border slightly convex, moderately lengthened, its extremity forming an obtuse angle

with the siphonal border, which is somewhat curved, its length being equal to two thirds of

the hinge-border ; its lower extremity is curved with the palhal border. The oblique

divisional angle of the valve is well defined ; from it diverge on each side a series of

narrow, elevated, closely arranged, spinose costae, which pass each other with a slightly

oblique curvature across the opposite portions of the valve ; those which cross the area

and escutcheon are the smaller ; and, in conformity with the general figure of the valve, are

also the more closely arranged ; the pallial costse increase in size downwards towards the

lower border, the more anteal ones curving moderately forwards ; the spines upon the

high-ridged pallial costa) are obtuse and erect ; each has its perpendicular plication upon

the sides of the narrow ridge; the spines upon the area and escutcheon are much smaller

and have little prominence. The surface of the escutcheon is narrow and slightly

depressed ; a small elevation separates it from the surface of the area, which is somewhat

concave, and destitute of any mesial furrow.

Dimensions of a lart/e specimen. Length, measured upon the divisional angle of the

valve, 25 Hues ; across the valve at right angles to the divisional angle, 21 lines ; con-

vexity of a single valve 5 lines.

Affinities and differences. I am unable to identify with Parkinson's species the

T. spinosa of D'Orbigny (' Pal. Fran., Terr. Cret.,' vol. iii, p. 154, pi. 297). The latter

has the general convexity much greater ; the umbones are more produced, the area is

more concave, and is pointed at its lower extremity ; it has also a mesial furrow ; the

escutcheon is wider, shorter, and more concave, so that, when the valve is placed upon its

side and viewed from above, the escutcheon is but partially seen. The pallial costse have

much greater curvature ; they have delicate crenulations, but are without prominent

obtuse spines ; it does not appear to agree strictly with any British species.

The same author in his ' Prodrome de Paleontologie,' vol. ii, p. 161, separated from

T. spinosa a supposed allied form under tlie name of T. PyrrUa, characterised by the few

following words :
" espece voisine du T. spinosa, mais avec des cotes et des tubercles bien

plus gros."

Having due regard to the erroneous figure and description of T. spinosa above

mentioned, taken in connexion with the few words assigned to T. PyrrJia, an impression

is conveyed that the latter form is the real representative of the species indicated by

Parkinson and Sowerby.

Agassiz figured for T. spinosa (' Trigonies,' pi. 7, figs. 4—6) a little mould of an

external cast from Upper Greensand of the Underclifl", Isle of Wight ; the reader will

find it figured and described in the present Monograph under the name of Tric/onia

Archiaciana, p. 140, Plate XXV, fig. 10 (mould).
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Another allied form which has sometimes been mistaken for T. sjnnosa is T. ornata,

D'Orb. ; the latter species, which is limited to the Neocomian formation, will also be

found tigured and described in the present Monograph. Compared with T. spinosa, and

represented by an uncompressed specimen, it will be seen to have much greater con-

vexity ; the umbones are larger and much n)ore recurved ; the divisional angle of the

valve has greater prominence; the surface of the area is steeper and narrower; the

escutcheon is wider and more excavated ; the pallial costaj have much greater curvature

;

they are without obtuse spines, having their rounded surfaces only crenulated ; their

attenuated extremities also form a sinuation as they pass upwards to the angle of the

valve ; the perpendicular plications occupying the intercostal spaces are also unusually

prominent.

A little Trigonia figured by Nilsson under the name of T. pumila (' Petref. Sulc.,'

tab. 5, fig. 7) has been referred to by Pusch as probably representing a young specimen

of T. ispinosa ; the figure does not appear to be a satisfactory representation of Parkinson's

sjiecies ; the small portion of the area visible indicates that its surface forms a consi-

derable angle with the other portion of the valve ; the costaR diflFer in being without

distinct spines, and in having a considerable curvature. The general aspect agrees better

with a small example of T. Archiaciana.

T. Lamarc/di, Matheron (' Catal. des Corps org. foss. du Depart, des Bouches du

Rhone,' pi. 22, figs. 5—7), possesses some general resemblance to T. spinosa in the

outline and in the arrangement of the spinose costaj ; but the convexity is more con-

siderable ; the area is more excavated ; the escutcheon has greater breadth ; the costse

have greater curvature and much less prominence, their spines are much smaller, more

numerous, and more pointed.

The British Museum possesses the unusually fine specimen of T. spinosa figured in the

' Mineral Conchology,' numbered " 50,003 ;" but it is equalled in size by other examples in

the same collection. Our figures represent much smaller but ecpially characteristic shells ;

the two specimens on Plate XXIV are from the Greensand of the Blackdown region

;

apparently it is absent in the more western outliers of the same formation at Great and

Little Ilaldon.

The specimen figured (Plate XXIII, fig. 10) is from the Upper Greensand of the

Isle of Wight ; it is somewhat more lengthened and has greater convexity, but differs in

no other feature ; it is tiie sole example having the test preserved and obtained in the

Upper Greensand which has come under my notice ; specimens from that formation

without the test, of various dimensions, are not uncommon, both in the Isle of Wight and

near to Devizes ; from the latter place Mr. Cunnington kindly forwarded numerous

specimens. The usual condition of these external moulds is very defective. For the

most part they are flattened from vertical pressure ; their costse have little prominence,

and their spines are indicated only by slight irregularities upon their upper borders. It

is intended to figure two of the larger of the moulds on Plate XXVIII.
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Upon the whole, well-preserved specimens of T. spinosa rank with the rarer

Testacea of the Green sand. No specimen obtained at any foreign locality has come under

my observation.

Trigonia ornata, D'Orb. Plate XXIV, figs. 6, 7.

Trigonia spinosa, Be la Beche. Geol. Manual, p. 287, 1832.

— — Mantell. Geol. South-east of England, p. 1/9, 1833.

— OENATA (spinosa, var.), Fitton. Stratigraphical Section in the Isle of Wight,

Quart. Jour. Geol. Soc, vol. iii, No. 11,

p. 289, fossil No. 65, 1847.

— — D'Orbigny. Prodr. de Paleont., vol. ii, xvii, fitage, p. 106, No. 709,

1850.

— — — Pal. Fran., Terr. Cret., 3, p. 136, pi. 288, figs. 5-9, 1843.

— — Morris. Catalogue, p. 229, 1854.

— — Pictet. Paleont. Suisse, vol. i, pi. .\ii, fig. 4, 1857.

Shell sublimate or crescentric, convex ; umbones antero-mesial, prominent, obtuse,

and recun'ed; anterior and lower borders rounded eUiptically ; hinge-border short,

somewhat concave, sloping downwards, and forming a distinct, obtuse angle with the

posteal border of the area, which is of moderate breadth and terminates downwards,

forming a right angle with the lower border of the valve. In conformity with the con-

siderable convexity of the shell the area is much curved ; it is of moderate breadth ; it

has a slight median furrow ; its inner and outer border are rendered conspicuous by the

terminations of its transverse costellae, which are large, slightly waved, and striated.

The escutcheon is of moderate breadth, much excavated outwardly ; its superior border

is raised ; it is traversed by transverse costellae similar to those of the area ; together

with the area the posteal or superior surface forms a considerable angle with the other

portion of the valve. The costse are numerous (about twenty-one), large, rounded, and

closely arranged ; they are somewhat less numerous than the costellae upon the area, the

extremities of which they meet at the prominent dividing ridge or angle of the valve, with

which they form an angle greater than a right angle ; they pass downwards, nearly in a

straight direction, enlarging rapidly about the middle of the valve, and then curving

forwards gracefully ; they curve somewhat upwards as they meet the anterior border
;

the last-fonned seven costae diminish in size symmetrically, and pass almost perpen-

dicularly downwards to the lower border ; the costae have their sides regularly phcated,

forming rounded elevations upon the summits of the costae. Its nearest ally is T.

Arcliiaciaiia, compared with which it has greater convexity ; the umbones are much more

prominent and are more recurved ; the area has less breadth and forms a greater angle with

the other portion of the valve ; the costae are different in figure ; their anteal enlargement
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and posteal attenuation and slight sinuation upwards towards the angle of the valve are also

distinctive features. The costellated, wider, and flattened area serves to separate it

from T. crenulata and also from the little T. Vediana, which is much more produced

and attenuated posteally ; the apices are also far more recurved.

StratigrajMcalposition and Localities. T. ornata occurs somewhat rarely in the Perna

bed of the Neocomian formation at Atherfield ; the valves are disunited ; the test is

preserved. At Hythe the Neocomian Sandstone has produced it in great profusion, for

the most part indifferently preserved and flattened from pressure.

France: St. Dizier, Vassy, Aucerville, Auxerre, Perte-du-Rhone (Ain).

Note.—In the introductory portion of the present Monograph, p. 8, T. Picteti, Coq.,

is mentioned as one of the British species ; the subsequent acquisition of uncompressed

examples of T. ornata, with the test preserved, has convinced me that our specimens

should be referred to the latter species. It may also be remarked that the figures of

T. ornata given in the ' Paleontologie Frangaise ' are not good representations of British

specimens, and that the figure in Pictet's work is a much nearer approximation to

them.

Trigonia Archiaciana, D'Orb. Plate XXIII, fig. 7 ; Plate XXV, fig. 10 (mould).

1 Trigonia pumila, Nilsson. Petref. Suec, tab. v, fig. 7, 1827. (Young example.)

— SPINOSA, Sotoerbtj. Geol. Trans., 2nd ser., vol. iv, pi. xiii, fig. 3, p. 338,

1836.

— — Agassiz. Trigonies, p. 30, tab. vii, figs. 4-6, 1840. (Mould.)

— Archiaciana, B'Orbigny. Paldont. Fran., Terr. Cret., vol. ii, pi. 290, figs.

6, 8, 10, 1843.

— — Pictet et Roux. Descr. Moll. foss. Gres vert, pi. xxxv,

fig. 4, 1847.

— — B'Orbigmj. Prodrome de Paleont., vol. ii, p. 137, No. 241,

1850.

— — Morris. Catalogue, p. 228, 18.54.

— — Pictet et Renevier. Pale'ont. Suisse, Terr, aptien de la

Perte-du-Rhone et des Env. de St.

Croix, p. 95, pi. xli, fig. 3, 1857.

Shell with nearly the general outline and figure of T. ornata, but smaller, with the

umbones more pointed and less recurved ; the general convexity is also less ; the area is

more expanded, its surface forming a smaller angle with the surface of the other portion

of the valve ; the costae are elevated, but narrower and more closely arranged than in

T. ornata ; they curve with great regularity obliquely downwards and forwards, but are

without the sinuation which their attenuated carinal portions form in T. ornata—a feature

which characterises that species. The divisional line of the valve forms a distinctly



SCABR^. 141

elevated narrow ridge, from the sides of which the costse and costellse diverge, each one

forming a considerable angle with its corresponding ridge; the costellse are therefore

large, but more closely arranged than in T. ornata ; the escutcheon is smaller or

narrower, the costellae of the area pass across it in a similar manner. The intercostal

perpendicular plications are small and densely arranged ; they render the upper borders

of the costEe prominent and obtuse ; they constitute a much less prominent feature than

in the allied species T. ornata and T. Vicaryana. For comparison with T. Upwarensis

see that species.

The foregoing description is founded upon specimens from the Greensand of Great

Haldol), in which rock the test is so fragile that an entii'e shell is rarely obtained. Our

figured example is of the largest dimensions.

The Upper Greensand of Sidmouth is also a locality for T. Archiaciana, where the

specimens are usually ill-preserved.

A little mould figured by Agassiz (' Trigonies,' tab. 7, figs. 4—6) for T. spinosa is

probably a small specimen of T. Arclnaciana ; it has impressions of the costae, but

the area and escutcheon are represented only by the scar of the posterior adductor

muscle. The deficiencies of the specimen rendered Agassiz' description meagre and

insufficient ; it was obtained in the Upper Greensand of the Undercliff, Isle of Wight.

Our little example (Plate XXV, fig. 10) represents a specimen obtained at the same

locaUty and in a condition precisely similar. Specimens in a like state of preservation

also occur in the Upper Greensand of Warminster. The general figure and characters

of the costse resemble T. Archiaciana, but a rigid scrutiny is impracticable ; there can be

no doubt that it is altogether distinct from T. spinosa. Of this latter species additional

specimens from the Upper Greensand, and deprived of the test, will be given on

Plate XXVIII.

The small and insufficient figure of T. puviila, Nilsson, above referred to, only enables

me to quote it doubtfully as probably representing a small specimen of T. Archiaciana.

It was regarded by Pusch (' Pol. Palseont.,' p. 60) as a young example of T. spinosa ; the

costae have their features very imperfectly represented.

French localities given by D'Orbigny are Varennes, Saulce-au-Bois, Mont Blainville

Seignelay.

Trigonia Vicaryana, Lye, sp. nov. Plate XXV, figs. 8, 9.

Shell ovately elongated, convex, produced and pointed at the umbones, depressed

posteally; umbones subanterior, elevated, pointed, recurved; anterior side short, its

border curved eUiptically with the lower border ; superior border nearly straight, rounded

posteally with the wide siphonal border. Area wide, flattened, its surface together with

19
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the escutcheon equal to about two fifths of the entire valve ; it has a faintly defined,

mesial, obHque depression, and is covered by a very numerous and delicate series of

obliquely curved scabrous costellae which nearly disappear upon its posteal portion ; the

escutcheon is of moderate breadth, separated from the area only by the border of its

concave surface, and by the greater prominence of its costellae, which are continuations

of those upon the area ; these form a slight angle at the border of the escutcheon and

traverse it in a direction directly transverse to its superior border, which is somewhat

raised. Upon the divisional line of the valve the extremities of the costellae are united to

the superior or attenuated extremities of the pallial costae, forming with them acute

angles. The rows of costae, which are very numerous and small, are curved obliquely

downwards ; their upper borders form projecting obtuse nodosities, the extremities of a

multitude of perpendicular regular plications or little pillars which cross the costae.

Fully developed specimens have the plications slightly waved and somewhat irregular

near to the pallial border, where the extremities of the costae become more distant. No
specimen altogether entire has come to my notice.

It will be observed that the specimens figured on Plate XXV constitute two

varieties, which pertain to difierent localities and beds of the Upper Greensand. The

left-hand figure (8) is from the Chloritic Sand at Chardstock; it also occurs at Dunscomb

cliff's eastward of Sidmouth, and near to Axmouth in the Chloritic marly beds ; the costae

are smaller than in the other variety, and more closely arranged ; they also form a much

smaller angle with the costellae upon the area ; their upper borders have also less

prominence. Specimens are in the collection of the Royal School of Mines, in

Mr. C. J. A. Meyer's collection, and in my own cabinet. The right-hand figure (9) is

apparently less rare, and has been obtained by Mr. Vicary in a pebbly bed overlying

the Greensand at Great Haldon. No specimen altogether perfect has been obtained.

This, which I arrange as the typical form, has the costae somewhat larger anteally and

more widely separated ; they become much attenuated at the divisional angle of the

valve, and form considerable angles with the costellae upon the area; the intercostal

perpendicular plications are also larger and more conspicuous. Some specimens are

delicately silicified, and exhibit the most minute surface ornaments with great

clearness. It is intended to give additional figures of the typical form in a future

plate.

Affinities and Differences. Defective specimens of the variety with the smaller costae

were at first mistaken for T. tenuisulcata, Dujardin (' Mem. Soc. Gcol. de France,' vol. ii,

pi. 15, fig. 11) ; the examination of more satisfactory examples has led to their separation

from Uujardin's species, which has the costae more minute, more closely arranged, and

peculiarly straight near to the pallial border ; the area and escutcheon are also smaller

and less expanded than in the British species.

T. Lamarckii, Matheron (' Catal. des Corps org. foss. du Depart, des Bouches du

Rhone,' pi. 22, figs. 5—7) has affinities with our species in the general figure and the
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surface ornaments, excepting that the pallial costae are much more widely separated and

have greater curvature, forming much smaller angles with the costellae upon the area
;

their upper borders are also sharply spined ; the escutcheon is not seen upon the same

figure, which proves that its surface is much depressed ; the umbones are less produced

and pointed than in our species.

T. crenifera, Stoliczka ('Mem. Geol. Survey of India,' vol. iii, p. 318, pi. 15, figs.

13, 13 «), from Cretaceous Rocks of Southern India, is nearly allied to our species in its

surface ornaments, but differs considerably in the general figure, which is much

shorter, or subquadrate ; the dimensions are also much smaller.

The name is intended as an acknowledgment of important assistance aff'orded me by

Wm. Vicary, Esq., F.G.S., in the loan of Tric/onia from the Greensands of the Blackdown

and Haldon districts, of which his extensive and valuable collections of Devonshire fossils

have supplied ample and instructive materials.

Trigonia Upwarensis, Lye, sp. nov. Plate XXIII, figs. 8, 9.

Trigonia spinosa, J. F. Walker. On some Coprolite Workings in the Fens ; Geological

Magazine, vol. iv, p. 310, 18G7.

Shell suborbicular or subovate, convex ; umbones large, obtuse, little elevated, and

slightly recurved ; angle of the valve well defined, not prominent, much curved ; hinge-

border somewhat concave, sloping obhquely, its extremity forming an obtuse angle with

the siphonal border, the length of which is about equal to the hinge-border ; the anterior

and lower borders are curved elliptically, forming an extremity somewhat pointed

posteally at the junction with the siphonal border. The escutcheon is short and concave,

of less breadth than the area ; its surface and also that of the area is traversed by

numerous, closely arranged, transverse, depressed, but rounded, scabrous costellae ; their

outer extremities are in contact at the angle of the valve with the posteal attenuated

extremities of the costae ; the latter are somewhat less numerous and larger than the

costellae, with which they form considerable angles. The sides of the valves have the

rows of costae (twenty-four in full-sized forms) narrow, little elevated, their summits

rounded, their sides with closely placed perpendicular plications ; the extremities of the

rows are attenuated and curve upwards ; the posteal extremities more especially curve

upwards perpendicularly to the angle of the valve. Occasionally the lines of growth are

strongly defined near the pallial border; they impress the costae and obliterate the

perpendicular plications ; they also become conspicuous on the area.

Young specimens have less convexity and are more pointed at both of their
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extremities ; the concentric curvature of the costae is less considerable than in adult

forms.

The specimens examined are moderately numerous, consisting of valves either united

or separated ; their tests are converted into carbonate of calcium, and measure from six

to twelve lines across ; they vary somewhat in the closeness with which the costae are

arranged and in the size of the costellas upon the area and escutcheon ; the costellae also

vary in their number ; thus, some examples have the extremities of the costae and

costellae meeting at the angle of the valve with corresponding regularity over nearly the

entire length of the area ; in other specimens there is no near corresponding order, the

costellae are then more numerous and smaller.

Affinities and Differences. In general aspect this small species has a considerable

resemblance to T. Arcldaciana ^ but the outline is more nearly circular; the umbones are

less produced or more obtuse ; the general convexity is greater ; the costae are moi'e

numerous and more closely arranged ; they have less prominence and greater curvature

anteally ; their intercostal spaces are therefore narrower, and their plications have

much less prominence near the pallial border. The costellae on the area and

escutcheon are also smaller and more numerous; for the most part they touch the

extremities of the costae at the angle of the valve, which does not form a distinct narrow

dividing ridge as in T. Arcldaciana ; the escutcheon is shorter, wider, or more

horizontal ; the siphonal border is more lengthened.

Compared with T. spinosa, the valves are of smaller size and have greater convexity

;

the umbones are larger and more prominent ; the area is smaller, its slope is compara-

tively steep, its surface forming a more considerable angle with the other portion of the

valve ; the differing features presented by the costae are also very conspicuous ; the

smallness and close arrangement of the rows, their little prominence, their rounded upper

borders, and their considerable or concentric curvature, so distinct from the high-ridged

nearly straight costa3 and obtuse spines of T. sjn>iosa.

Dimensions. A large specimen has the length, measured upon the carina, of 12 lines
;

across the valve at right angles to the carina, 10 lines, of which the area occupies

3^ lines ; length of the escutcheon 7 lines ; length of the siphonal border 5^ lines
;

diameter through the united valves 6 lines.

The test appears to have considerable thickness ; the hinge-processes are usually

large for so small a species.

Stratigraphical position and Locality. All of the specimens known have

occurred in a bed of phosphatic nodules in the Fen - district of Cambridge-

shire. The position and organic contents of this bed have been investigated by

paheontologists connected with the University of Cambridge, and have been referred by

them to the Lower Greensand ; the results of their observations are embodied in several

descriptive notices in the ' Geological Magazine' from 1866 to 1868 inclusive, consisting

of communications by Mr. J, F. Walker, Mr. II. Seeley, and Mr. H. Keeping; to the



SCABR^. 145

first of these gentlemen I am indebted for the loan of good illustrative specimens, and

also for the subjoined note descriptive of the geology of the Upvi^are district.^

' Upware is situated on the Eiver Cam, about twelve miles below Cambridge ; an outlier of the

Coralline Oolite occurs here, and the phosphatic bed has been formed on the shore of the Coral Island,

from whence a plentiful supply of calcareous matter having been obtained, will account for the vast number

of Brachiopoda (about twenty-five species), many of them new, which have been found in this deposit. The

phosphate bed is often divided into two or more layers, the "coprolites" in the upper one are lighter in colour,

having been acted upon by water, &c. ; the shells, &c., proper to the deposit are found more abundantly at

the base of the bed ; masses of these shells are sometimes found cemented together by calcareous matter.

The phosphatic nodules are water-worn, and have been probably derived from the denudation of the Oxford

and Kimmeridge clays. Bryozoa, Serpulse, &c., occur, and some of them have in their growth followed the

outline of the nodules, which shows that the nodules have existed in a hardened condition at that period.

Besides these nodules and phosphatized shells derived from these clays, several fossils derived from the

Coralline Oolite are found ; among these are Diadema pseudodiadema, Hemicidaris intermedia, casts of Chem-

nitcia, &c. Many remains of Fishes occur in this deposit, viz. SphcBrodus gigas, Ag. ; Gyrodus, sp. ;

Asteracanthns ornatissimus, Ag. ; Pycnodusgigas ; Hybodus (spine and sphenanchis) ; Psammodus reticu-

latus, Ag. ; Edapkodon. Of Reptiles

—

Pliosaurus, Ichthyosaurus, Plesiosaurus, Dakosaurus, and Iguanodon.

The fossils proper to the bed consist of a friable carbonate of calcium ; among the Brachiopoda are Tere-

bratula Davidsoni, T. Fittoni, T. sella, T. prcelonga, T. depressa, Rhynchonelta Woodwardi, R. Upwarensis,

&c. Other Bivalves are not very plentiful ; among them are Opis neocoiniensis, Cardium sp., Cyprina sp.,

Pecfen Rohinaldimes, P. Carteronianus , P. Cottaldinus, P. atava, Plicatula Carteroniana, Ostrea macro-

ptera. There are several Gasteropoda. Most of the Sponges which occur at Farringdon are found in this

deposit, as Manon macropora, M. porcatum, Verticilites anastomosans, &c. The sections of the deposit

vary in different fields. Many TrigonicB were found in the lower part of the first section given.

' Geological Magazine,' vol. iv, p. 309, Jnly, 1867.

—

Firstfield worked.

Surface, black peaty soil, containing bones of Red-deer, Horse, &c.

Layer of light-coloured " coprolites".....
Sand (called by the workmen " silt ") ....
Vein of dark-coloured " coprolites "

.

Silt ........
Vein of dark " coprolites "

.

Clay (not pierced).

Section {Mi: H. Keeping), ' Geological Magazine,' vol. v, p. 2/3, June, 1868.

—

Anotherfield.

ft.
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Trigonia Conningtoni, Lycett, sp. nov. Plate XXIII, fig. 11.

Shell ovately trigonal or subtrigonal, moderately convex ; its outline forms nearly an

equilateral triangle, with the angles rounded ; the umbones are submesial, erect, and

obtuse ; the anterior side is short, its border is truncated or nearly straight ; the lower

border is gently curved ; the hinge-border is nearly straight, sloping obliquely down-

wards, and forming an obtuse angle with the perpendicular posteal extremity of the area.

The area, which is of moderate breadth, forms a considerable angle with the other

portion of the valve ; it is flattened or slightly convex, having numerous, closely arranged,

small, depressed, curved, oblique, scabrous costellse ; there are no traces of carinBe ; a

simple divisional angle separates the area from the other portion of the surface.

The costse are numerous, closely arranged, depressed, and rounded ; they curve obliquely

downwards towards the pallial border, and are much attenuated as they approach the

oblique divisional or carinal angle ; they are traversed by unequal and irregularly

arranged horizontal plications of growth, which also pass over the area ;' each

plication as it crosses the costae forms a line of small, rounded, depressed nodes, the

direction of which is horizontal or only slightly curved ; fourteen rows are visible upon

one imperfect specimen without including others near the umbo where the test has

disappeared; the rows are more closely arranged near the lower border, but their

relative distances and the prominence of the rows are extremely variable ; about thirteen

nodes occupy each row of longitudinal plications.

The internal mould is smooth ; it is less trigonal than the test ; the apices are

elevated, erect, and widely separated ; the dental impressions are large, and the line that

bounds the area is distinct ; the pallial border is deeply crenulated.

The height and the length are equal ; the diameter through the united valves slightly

exceeds half the height.

Our species is readily distinguished from all other known examples of the Scabrce by

the peculiar aspect of the closely arranged, depressed, rounded costse, with their rows of

small horizontal nodes and transverse plications.

It appears to have been mistaken for 1. Constantii, D'Orb. ('Pal. Fr.,' pi. 291,

figs. 4, 5), and has been thus named in collections ; the latter species is much more

lengthened transversely, and more ovate ; its narrow ridge-like costse, and area destitute of

costellse, render the ornamentation altogether distinct.

Strcdicjraphkal position and Locality. The specimen with the test partially preserved

was obtained by Mr. Cunnington in the Upper Greensand of Devizes, Wilts ; apparently

no other example is known to have occurred at that locality. The British Museum has

several fine specimens from Normandy; these are nearly destitute of the horizontal

plications and nodes.
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The name is intended as a slight record of my extensive obhgations to Mr.

Cunnington in the loan Trigonics of from various formations, but more especially from

the Cretaceous Rocks of Wiltshire ; the number of specimens figured affords no criterion

of the advantages derived from the comparisons of the very numerous forms placed at my
disposal ; these included every example of the genus contained in a collection very

extensive and peculiarly local.

% VII. COSTAT^.

Trigonia costata, Sow. Plate XXIX, figs. 5, 6, 7, 8, 9, 10.

TuiGONiA COSTATA, Sowerhy . Mineral Conchology, vol. i, tab. 85, p. 195, 1815.

Lyrodon costatum, Goldfuss. Petrefacta Germanise, tab. 137, fig. 3 a, b, 1836.

Trigonia costata, Agassis. Trigonies, pi. 3, fig. 11, 1840.

— LiNEOLATA, Ibid. Ibid., pi. 4, fig. 1-5, 1840 (young example).

— COSTATA, Beshayes. Traite elementaire de Conch., pi. 32, figs. 12-14, 1849.

— — Quenstedi. Der Jura, tab. 60, figs. 10-12; also wood-engraving,

p. 502, 1857.

Exclude the following figures of Trigonia attributed to T. costata :

Knorr, Versteinerungen, Supplement, tab. 5 c, fig. 3, 4, 1772.

Parkinson, Organic Remains, vol. 3, pi. 12, fig. 4, 1811.

Smith, Strata Identified, Cornbrash, fig. 4, 1819.

Young and Bird, Geol. Survey, pi. 8, fig. 19, 1828.

Sowerby, in Grant's Memoir on the Geology of Cutch, Geol. Trans., 2nd ser., vol. 5,

pi. 21, fig. 17, 1836.

Ziethen, Petrefacta Wurtemb., tab. 137, fig. 3 a, b, 1838.

Bronn, Lethsea Geognostica, tab. 20, fig. 4, 1837-8.

Deshayes, Encyclop. Method., Supplement, pi. 238, fig. 1 a, b, 1836-8.

Dewalque et Chapuis, Paleont. Luxemb., pi. 25, fig. 8, 1855.

Pusch, Polens Palaeont., tab. 7, figs. 1, 2, 1837.

Goldfuss, var. triangularis, Petrefacta Germanise, tab. 137, fig. 3 d, 1836-9.

lb., ib., tab. 137, fig. 3 c, 1836-9.

Quenstedt, Der Jura, tab. 67, fig. 13, 1857.

Ib., tab. 45, fig. 15, 1857.

The foregoing list of authorities excludes descriptions which are not accompanied by figures.

In Britain T. costata comprehends two varieties, both of which occur together in the

Inferior Oolite in its course through the Southern and Midland Counties of England.
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The typical form, wliich is exemplified by a very good figure in the "Mineral Coiicliology"

of Sovverby, pervades various beds of that formation, and also occurs rarely in the southern

Cornbrash; nevertheless it is not generally an abundant fossil. Compared with the

other variety, which I designate lata, it has great convexity ; the form is more lengthened

or more pointed, and produced at both of its excremities; the area has greater breadth;

its surface forms a more considerable angle with the other portion of the shell, so that

when a valve is laid horizontally and viewed from above, the area is only partially visible.

The variety lata, therefore, has the area somewhat smaller, but more expanded, and the

siphonal border is somewhat shorter.

The following description is intended to apply to examples of the species generally,

and not as a minute delineation of any individual specimen. This is rendered necessary

by the fact, that examples of the same variety from a single bed and locality are not

precisely alike in their general proportions or in the lesser details of their surface orna-

ments ; thus, although considerable difi'erences will be' found to exist between certain

selected specimens, others intermediate render it difficult to arrange such forms into

distinct varieties. The separation here adopted will not, therefore, in every instance

appear to be well founded. Our figures will, it is trusted, enable the reader to appreciate

this subdivision with greater certainty than would be eSected solely by a description.

Diapwstic characters. Shell subtrigonal, very convex near the divisional angle of

the valve and near the apex, rather depressed posteally ; umbo prominent, pointed,

incurved, and somewhat recurved ; anterior side little produced, its border truncated,

near the base it curves with the somewhat shorter lower border ; the superior border

of the escutcheon is slightly convex, its posteal extremity forms an obtuse angle with the

siphonal border, which has a sinuated outline.

The escutcheon is flattened and slightly depressed ; its breadth with the valves united

exceeds its length ; it is well circumscribed and is traversed by large obliquely diverging

varices or costellae. The area is large and flattened ; it has some convexity near the

marginal carina in the right valve ; its superior half is somewhat concave ; its breadth at

the siphonal border diflers considerably, occasionally it is equal to half the height of the

shell ; it is bounded by two plicated carinse, but the marginal carina only has any

considerable prominence ; it is large ; its indentations are closely placed and do not

deeply impress it, they pass across the costellae of the area uninterruptedly, giving a

reticulated surface to that portion of the shell. The inner carina is broad and depressed,

or in another variety nodose, its plications crossing the escutcheon as small, waved

striations.

Each portion of the area has from three to five costellaj, uncertain in size and

number
; the costella which divides the inner from the outer portion of the area is

somewhat the larger, forming a median carina ; in the right valve it exists only as one of

the four or five outer costellae which are larger than in the other valve.





PLATE XX.

Pie.

1. Trif/onia tenuitexta,hyc. Portland Limestone, Isle of Portland. (Page 90.) My
cabinet.

1 a. „ „ A very young example enlarged one diameter. Portland Lime-

stone, Devizes. Coll. Cunnington.

3. ,, Joansi, Lye. Mould with surface ornaments. Lower Calcareous Grit,

Brora, N.B. (Page 82.) My cabinet.

3. „ „ Specimen in two portions from the same formation and locality.

Coll. British Museum.

4. „ „ An entire specimen from the same formation and locality. Coll.

Rev. J. M. Joass.

5. „ excentrica. Park. Young example. Blackdown. (Page 94.) Coll.

British Museum.

6. „ „ A very young example. Greensand, near Collumpton. Coll.

Vicary.

7. „ Mic/ielottiiDe hov. (Variety.) Mould of external cast. Portland Oolite,

Devizes. (Page 92.) Coll. Cunnington.
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PLATE XXI.

Pig.

1. Trigonia (/ibbosa, Sow. (Variety.) Portland Oolite, Tisbury. (Page 84.) My
cabinet.

2. „ Damoniana, De Lor. Portland Oolite, Swindon. (Page 88.) My
cabinet.

3. „ „ Another example. Portland Limestone, Isle of Portland.

My cabinet.

4. „ „ Another specimen from the same formation and locality

;

2 a,2 b, upper and anteal surfaces of the same specimen.

My cabinet.

5. „ „ Variety with small costae and wide ante-carinal space.

Portland Limestone, Isle of Portland. My cabinet.

6. ,, excentrica, Sow. Young example. Blackdown Greensand. (Page 94.)

Coll. Royal School of Mines.

7. „ „ An example of fully developed growth. Blackdown Green-

sand. Coll. British Museum.
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PLATE XXII.

Tig.

1, 2. Tric/onia Linyonensis, Dum. Middle Lias, Eston Nab. (Page 98.) My
cabinet.

1 a. „ „ Area and escutcheon of the specimen tig. 1

.

3. „ „ Small specimen. Hob Hill Mine, near Saltburn, Middle

Lias. My cabinet.

4. „ „ Internal Mould, Middle Lias ; Challoner Mine, neai-

Guisborough. My cabinet.

5. 5 a. „ excenirica, Sow. Greensand, Blackdown. (Page 94.) Coll. Royal

School of Mines.

6. „ Iaviu»cula, Lye. Greensand, Collumpton. (Page 9(5.) Coll. Vicary.

7. „ (ladalea,VaA. Young example. Greensand, Blackdown. (Page 100.)

My cabinet.

8. „ ,, A very young example, slightly magnified, from the same

formation and locality. My cabinet. {T. quadmfa. Sow.)
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PLATE XXTII.

Pra.

1. lYiffonia dadalea, Park., var. co/i/um. Greeiisand, Little tialdon. (Page 102.)

Coll. Vieary.

2. „ ,, Large example of the typical form. Greensand, Blackdown,

near Collumptoii. (Page 100.) My cabinet.

3. „ ,, Another example from the same position and locality. My
cabinet.

Filioni, Desh. Gault, Folkestone. (Page 132.) My cabinet.)

„ Internal mould from the same formation and locality. Coll.

Rev. T. Wiltshire.

Meyeri, Lye. Chloritic Marl, near Sidmoutli. (Page 125.) My
cabinet.

Archiaciana, D'Orb. Greensand, Blackdown. (Page 140.) Coll.

Vieary.

Upwarensis, Lye. Neocomian, Upvvare. (Page 143.) My cabinet.

Spinosa, Park., var. Upper (ireensand, Isle of Wight. (Page 136.)

My cabinet.

11. „ Cunningtoni, Lye. Upper Greensand, Devizes. (Page 146.) Coll.

Cunnington.

4, 4 a,
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PLATE XXIV.

Tig.

1, 1 «, 2, Trigonia nodosa. Sow., var. Orbit/hi/ana. Neocomian, Isle of Wight.

(Page 106.) My cabinet.

3. „ ,, Young specimen from the same formation and locality.

My cabinet.

4. „ jjenuata, Sow. Pebble bed, Upper Greensand, Haldon. (Page

133.) Coll. Vicary.

5. „ „ Another specimen from the same formation. Coll.

Cunnington.

6,7. „ w««/ff, D'Orb. Neocomian, Isle of Wight. (Page 139.) My
cabinet.

8. „ spinosa, Park. Greensand, Blackdown. (Page 136.) Coll.

Rev. T. Wiltshire.

9. „ ., Another example from the same formation and locality.

Coll. Prof. J. C. Williamson.

iO, 10 a, 10 Ij. ,, Vectiana, Lye. Neocomian, Isle of Wight. (Page 123.) My
cabinet.

11. „ „ A large specimen from the same formation and locality.

My cabinet.
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PLATE XXV.

Fig.

1. Triffoiiia nodosa, 'Sow. Neocomian, Sandown. (Page 106.) Aly cabinet.

,, Specimen from ferruginous pisolite, Tealhy. My cabinet.

3, ;i a.

4,
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PLATE XXVI.

Fig.

1, 2, 3. Triyuiihi xpccfabilis, Sow. Greensand, Blackdown. (Page 112.) .My

cabinet.

4. „ „ Young example from the same formation and locality.

Coll. Vicary.

5, G, a, 6 h. caudatu, Ag. Neocomian, Isle of Wight. (Page 129.) My
cabinet.

7. „ „ Young specimen from the same formation and locality.

My cabinet.

8. „ mkataria, Lam. Pebble bed overlying Greensand, Great Haldon.

(Page 135.) Coll. Vicary.
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PLATE XXVII.

Frn.

1,1 n,\ b, 2. Trif/nnui Elhcridqei, Lye. Neocomiaii, Perna bed, Isle of Wight.

(Page 127.) My cabinet.

3, 3 a. „ ,, Young example from the same formation and

locality. My cabinet.

4, 5, 5 r/, 5 L „ scabricola, Lye. Greensand, Blackdown. (Page 130.)

Mv cabinet.
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In common with other examples of the Costafce the marginal carina of the right

valve is much larger than that of the other ; it overwraps and partly conceals the post-

carinal groove.

The other portion of the shell has about twenty-four large, plain costse, all of which

originate at the anterior border; they are small and delicate, their borders are indented or

rendered nodidous by oblique, decussating lines of growth, which are conspicuous upon the

anteal portion of the shell. At the curvature of the valve in passing to the side the costse

form a considerable downward curvature ; they become horizontal about the middle of the

valve, and form a second slight downward curvature as they approach the marginal carina,

to which their extremities are united in the right valve, but the costae of the other valve

are separated from the carina, their extremities terminating abruptly at the well-defined

ante-carinal groove.

Examples of the very young shell, when only four or five lines in length, have the

anteal truncation less well defined ; the three carinas upon the area are prominent, acute,

and without indentations ; the intercarinal costellse are scarcely formed, or there is a

single small costella in each of the intercarinal spaces.

Comparative measurements of the two varieties:

r Diameter through the united valves 2|- inches.

The typical form -J Length upon the marginal carina 3-j^ inches.

Across the valve at right angles to the carina 2-i% inches.I J

/'Diameter through the united valves 1-j^ inches.

Variety lata .) Length upon the marginal carina 2-i^ inches.

f Across the valve at right angles to the carina '2yo inches.

A good figure of the left valve representing the typical form is given by Agassiz

(• Trigonies,' tab. iii, fig. 12), but figure 14, which is intended as a delineation of the area

of the right valve, has apparently been drawn by the aid of a looking-glass from a

specimen of the left valve, and is consequently altogether incorrect.

An excellent figure of the right valve is given by Quenstedt (' Der Jura,' p. 502).

Positions and Localities. Both varieties of T. costata occur together in beds of

Inferior Oolite at various localities in the south-western counties, as at Bradford Abbas,

from whence good illustrative specimens have been kindly forwarded to me by Professor

Buckman ; other well-known localities are Burton Bradstock, Chideock, Half-way House

Quarry, Yeovil, Dundry, &c. Throughout the range of the Cotteswold Hills one or both

of its varieties occur at many places, but apparently only over small areas ; the external

casts are sometimes clustered in great profusion in the bed called Upper Trigonia-grit,

l:)ut good specimens with the tests preserved are comparatively rare.

In the extension of the same formation through Oxfordshire, Northamptonshire,

Rutlandshire, and Southern Lincolnshire, the species is comparatively rare, and in

Northern Lincolnshire it is absent.

20
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In the North Riding of Yorkshire the Inferior Oolite occurs under other and pecuUar

conditions, and hitherto has not revealed T. costata. At Blue Wyke the Dogger yields

numerous small valves, which have been attributed to this species, but their condition

of preservation is such as to preclude any rigid scrutiny ; upon the whole I am inclined

to refer them to T. denticulata, which occurs in some abundance in a bed of limestone

higher in the series upon the same coast. T. costata is absent in the Cornbrash of

Yorkshire, in which the Costata: are represented by two other large species.

A specimen of the typical form from the Cornbrash of Closworth has been kindly

forwarded to me by Colonel Mansel Pleydell ; it differs in no respect from Inferior

Oolite examples.

The specimens quoted by Agassiz are from the Cantons of Bale and of Soleure ; the

large specimens in Quenstedt's work ('Der Jm-a,' p. 50.2) is from Ehningen.

In Southern Germany the species also occurs in the highest zone of the Lower Oolites

at Ehningen, associated with various Testacea well known in the Cornbrash of Britain.

The localities, both British and foreign, assigned to T. costata are very numerous,

but as some of them do not appear to have been founded upon trustworthy specimens or

upon sufficient critical knowledge of the species, but little confidence can be reposed

in such determinations. The following remarks refer to specimens which have been

figured

:

The figures attributed to T. costata in the work of Knorr, Verst., Suppl., tab. 5 c,

figs. 3, 4, are coarsely engraved, and are scarcely trustworthy illustrations of any fossil

species; they are certainly distinct from T. costata, but appear to agree with our

T. sculpta, to which they are referred.

To the same species should be united the T. costata of the ' Encyclopedic IMethodique,'

Supplement, table ccxxxviii, fig. 1 a, Ij.

Also the figure of T. costata in the ' Leth^a Geognostica ' of Bronn, table xx, fig. 4.

The T. costata of Zieten, ' Petref. Wiirtemb.,' tab. cxxxvii, fig. 3 a, b, appears to agree

with 2\ denticulata.

The T. costata of Parkinson, 'Org. Rem.,' vol. 3, tab. xii, fig. 4, is altogether

untrustworthy ; the costated portion of the valve may represent the typical form, but

the ornamentation of the area is a mere Avork of invention; the same remark will

also apply to the surface-ornament of the escutcheon, the outline of which is also

erroneous.

The T. costata of Smith, ' Strata Identified,' fig. 4, is a good representation of our

T. sculpta, var. Bolandi, from the Cornbrash of the southern counties, and also of

Lincolnshire.

The T. costata of Young and Bird, ' Geol. Survey York. Coast,' tab. viii, fig. 19, is

T. Meriani, Ag., from the CoraUine Oolite of Yorkshire and of the southern counties.

The T. costata of Sowerby, in Grant's memoir " On the Geology of Cutch," ' Geol.

Trans.,' 2 ser., vol. 5, pi. 21, fig. 17, appears to agree with our T. elongata, var. lata.



COSTATtE. 151

Pusch, ' Polens Palaontologie,' p. 5S, tab. 7, figs. 1, 2, described and figured, as a

variety of T. costatu, a remarkable example of the section ia which, as also in the

glahrcB, a diagonal space exists, anterior to the marginal carina, entirely devoid of

ornamentation ; this species was separated by Agassiz under the name of T. zonata

('Trigon,,' p. 36), and by Quenstedt as T. interlcEvigata (' Der Jura,' p. 503, tab. Ixvii,

fig. 8). Oppel also described it under the latter name (' Juraformation, p. 486, No. 49).

Apparently it pertains to the horizon of the Cornbrash at Ehningen, Oeschingen, also

near Freiburg.

A shell figured by Goldfuss under the name of T. costata, var. triangularis

(' Petrefacten.,' t. cxxxvii, fig. 3 d), is evidently nearly aUied to T. zonata, but is apparently

distinct. The outline presents some diff'erences in the greater height and shortness, and

in the greater elevation of the escutcheon ; other distinctions consist in the delicate

costellaj upon the area, the small carinae, and the more numerous and delicate costae ; it

is from the Black Limestone of Liibke, the geological position of which I am unable

to correlate ; both of these forms are unknown in British strata.

The T. costata of Chapuis and Dewalque ('Poss. Ter. Second, de Luxembourg,'

p. 170, pi. 25, fig. S) represents an elegant species, which differs not only from

T. costata, but also from every other example of the section known to me ; it is remarkable

for the great extent to which the anterior side is produced, so that the recurved apices

of the valves are placed a little posterior to a line drawn perpendicularly through the

middle of the shell; the escutcheon is remarkably large and transversely minutely

costulated ; the ligamental fossa is unusually lengthened ; the area is very narrow, with

a minutely reticulated surface, which is represented as alike upon both the valves ; the

bounding carina are small, and accord with the other delicate features of the area ;
the

siphonal border is unusually short : altogether, the drawing differs so materially from

the description given in the text as to lead to the con-

clusion that the latter was founded upon true examples

of T. costata, and that by some error another costated

form was substituted in the plate for the species in-

tended to be represented.

Another interesting allied species, derived almost

from our antipodes, is T. Jloorei, Lye. (Moore's memoir

on "Australian Mesozoic Geology," 'Quart. Journ.Geol.

Soc.; vol. xxvi, p. 254, pi. 14, figs. 9, 10). Allied in

its general aspect to T. costata, it differs in having the

general figure more depressed ; the escutcheon is un-

usually narrow and lengthened; the area is larger,

more convex, and more expanded ; it is distinctly bipartite, but has no median carina ;

the inner carina is slightly nodular and inconspicuous. The costfe are short and curved

concentrically ; anteally they approach the border almost perpendicularly ; there is no

Trigonia IMoorei, Lye. Western Australia.
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<listinct anteal truncation ; the marginal carina of the right valve is much larger than

that of the other. Numerous examples' have been brought from Western Australia, but

the locality and geological position have not been exactly ascertained.

Trigonia denticulata, Ag. Plate XXIX, figs. 1, 2, 3, 4.

Trigonia costata, Zieten. Petref. Wiirtemb., tab. c.vxxvii, fig. 3 a, h, 1 838.

— DENTICULATA, Agassiz. Trigonies, p. 38, tab. xi, figs. 1—3, 18-10.

— scuTicULATA, cV OrUymj . Prodrome de Paleont., vol. i, p. 278, No. 314, 1850.

— DENTicuLAT.i, Sharp. Oolites of Northamptonshire, Quart. Journ. Geol.

Soc, vol. xxvi, p. 388, 1870.

— — Phillips. Geology of Yorkshire, vol.ji, p. 250, 3rd ed., 1875.

— — Judd. Mem. Geol. Surv., Rutland, &c., pp. 153, 281, 18/5.

Shell smaller than T. costata, more ovately trigonal, and less convex ; urabones

prominent, pointed, much incurved and more or less recurved ; anterior border produced,

curved elliptically with the lower-border ; hinge-border straight, sloping obliquely ; its

posteal extremity forms an obtuse angle with the siphonal border of the area. The area

is wide and flattened, the plane of its surface forming a considerable angle with the

surface of the other portion of the valve ; it is bounded by two well-marked denticulated

carina3, having also in the left valve occasionally a small median carina or a costella

somewhat larger than the others and separating the area into two portions, the superior

•one of which is depressed and concave ; the intercarinal spaces have numerous small

denticulated costellse which vary much in their prominence in different specimens ; in the

a'ight valve the costellse are fewer and more irregular and unequal ; there is a median

groove but no distinct median carina ; the marginal carina is prominent, rounded, and

denticulated even to the apex; the escutcheon is lengthened, moderately wide, and slightly

depressed ; its superior border is somewhat elevated, its ornamentation consists of very

small diverging delicately serrated plications. The other portion of the valve has the

costse differing much in numbers, narrow, usually numerous, horizontal, curved upwards

to form a slight undulation anteally, so that all the costse terminate at the anterior

border. Specimens differ in the length, measured in the direction of the costoe, and also

in the general convexity.

E.xamples from Clougliton have not uncommonly the epidertual tegument preserved

over a considerable portion of the surface ; the lines of granules are large and closely

arranged : the matrix of soft shale appears to be the cause of this favorable condition of

preservation. The lines of growth are peculiarly delicate and densely arranged.

This is an elegant and moderate-sized species of the Co&tata ; specimens differing
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considerably in their general outline, and less so in the prominence of their carina3 and

intercarinal costellae ; the latter are never large, usually delicate or minutely denticulated.

•Commonly there is no median carina excepting in the very young shell which usually has

the carinas and costellse strongly defined ; the area is also more concave.

The acquisition of numerous well-preserved valves from the grey limestone (Inferior

'Oolite) of Cloughton, near Scarborough, has enabled me to compare and separate from them

without difficulty, a small, more narrow, costated form which occurs rather abundantly in

the Great Oolite of South Lincolnshire ; th(! valves have usually suffered compression and

are rarely well preserved ; a specimen in unusually good condition is figured, PL XXIX,
fig. 4. The costse are usually smaller and more numerous, the escutcheon more narrow,

and the hinge-border shorter than in the Inferior Oolite specimens of T. denticidata

;

they are equally distinct from other recognised species : upon the whole it seems proper to

arrange them as a variety of T. denticidata.

JJinities and Differences. Agassiz described T. denticidata from a single specimen,

and expressed his indecision whether to regard it as a distinct species or only as a

variety of T. monilifera ; his figures of each of these species represent a single example of

immature form in which the characteristic features are but slightly developed, and T.

denticidata, although figured from a specimen in a fine condition of preservation, possesses

but little of the aspect exhibited in specimens of more advanced growth, which have less

general convexity, less prominence in their carinaj ; and their areas are less concave.

T. mo7iiIifera, a much larger species, has its surface-ornaments altogether more

prominent ; its costae are larger and more distantly arranged ; the escutcheon more

especially has its surface-ornaments very distinct.

T. pullus, a small species abundant in the Lower Oolites of Gloucestershire and

Wiltshire, has larger costas ; the surface-ornaments of the area are coarse and conspicuous;

the escutcheon is also especially distinct.

T. scidpta, including its varieties, has greater convexity, the area much more coarsely

and prominently sculptured ; the simple flexure upwards of their costae, anteally, contrasts

with the undulation in T. denticidata.

Trigonia costata differs from T. denticulata in the general form, which is more tri-

gonal, truncated, and erect ; in the conspicuous truncation of the anterior border ; in the

peculiar undulation of the costse ; in the more prominent area with its larger reticula-

tions ; it has also larger carinae, with more conspicuous indentations.

Positions and Localities. T. denticulata appears to have a considerable and unusual

extent of stratigraphical range, if I am correct in placing with this species costated forms

nearly allied to each other, which occur in several widely separated horizons of the Lower
Oolites. Possessing little prominence in their characters as species, they have neverthe-

less much general resemblance, and are incapable of being clearly separated ; so that, as

compared with other forms, they may be distinguished from them chiefly by negative

characters only. The partial indecision which attaches to certain supposed examples of
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T. denticidata has not resulted from any insufficient examination or lack of materials,

unless indeed it may be of specimens which are required to be exceptionally well pre-

served to enable us to estimate fairly the amount of variability which they possess. It

would have been easy to have increased the number of figures of such specimens upon

our plates ; the practical utility, however, of this would have been doubtful, and I content

myself with offering the present explanation, together with the following brief statement

of geological positions which have come luider my observation.

A fine specimen was obtained by Mr. Witchell in the highest bed of Supra-liassic

Sandstone, at Haresfield Hill, near Gloucester. I obtained the species in the same

position, and accompanied by T. formom, in the celebrated Ammonite-bed at Frocester

Hill. In the Inferior Oolite of the Cottesvvold Hills it is comparatively rare ; the only

specimens known to me vpere from the hard limestone of the Upper Trigonia-grit at

Rodborou2:h Hill. In the same formation throu2:h the midland and northern counties it

appears to be a more common species. Upon the coast of Yorkshire at Blue Wyke the

Dogger has numerous ill-preserved costated forms, and also the Millepore-bed upon the

same coast, in a higher position, which should probably be referred to it, but hitherto

only doubtfully. The grey limestone and shale near to Cloughton, higher in position,

has produced numerous examples of different stages of growth, delicately preserved in a

thinly laminated soft shaly bed. Apparently also the species may be tabulated with the

Kelloway Rock, to the southward of Scarborough at Cayton Bay, but valves are rare and

ill preserved ; a specimen in my cabinet with the valves in position and free from com-

pression offers no distinction when compared with Inferior Oolite specimens. The small,

supposed variety from the Great Oolite of South Lincolnshire, liaving the general figure

somewhat shorter, and the habit gregarious, has been already noticed (p. 153).

Trigonia ei.ongata, Sow. Plate XXX. The typical form, figs. 3, 3 a, 3 h, 6.

— — lb., var, angustata, Lye. Plate XXX, figs. 1, 1 a, 2.

— — ib., var. lata, Lye. Plate XXX, figs. 4, 5.

Trif/onia elovgaia of various authors ; for figures refer to the following works :

Trigonia elongata, Sowerly. Min. Conch., tab. ccccxxxi, figs. 1, 2 (exclude fig. 3,

a distinct variety from France), 1825.

— cosTATA, car. Sowerby in memoir by Grant on the Geology of Cutch,

Trans. Geol. Soc, 2nd series, vol. v, pi. xxi, fig. 16, 1837.

— ELONGATA, Bamon. Geo. of Weymoutb, Sup., pi. ii, figs. 1, 2, liSGO.

— — Lycett. Suppl. Monograph Great Oohte Mollusca, Pal. Soc. for

1861, p. 46, tab. xxxi.\, fig. C, 1863.
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The typical form ovately trigonal, sliort, very convex at the position of tlie marginal

carina ; umbones elevated, pointed, much arched inwards, and somewhat recurved

;

anterior side short, its border truncated, lengthened, depressed at the junction of the

valves, its lower portion curved elliptically with the lower border, which is short and

nearly straight ; hinge-border very convex and short, forming a considerable angle with

the siphonal border, which is equal to it in length and is excavated at its upper or anal

portion. Escutcheon raised, convex, cordate; its breadth in the united valves is equal to

three fourths of its length ; it is well circumscribed by a prominent indented inner carina,

and has a series of large, closely arranged, obliquely diverging, dentated, but depressed

costellse. Area very large ; together with the escutcheon it is equal in size to the other

portion of the valve, with the surface of which it forms nearly a right angle ; its greatest

breadth measured upon the siphonal border exceeds half the height of the entire valve ; it

is bounded outwardly by a large, deeply indented, marginal carina; a small but well-defined

median carina divides it into two nearly equal portions ; the superior portion is depressed

iind concave ; it has a numerous series of minute, delicate, oblique, reticulated costellse

;

the other or outer portion of the area has in the right valve only one or two large indented

costellse ; the median carina in its lower portion usually divides into two similar costellse

;

the lower portion of the other valve has four or five costellse. The marginal carina of

the left valve somewhat overwraps the ante-carinal groove ; in the right valve the post-

carinal groove is conspicuous, and the marginal carina is much larger than that of the

other valve. The transverse striations upon the costellas of the area are minute and

delicate—a feature which affords a contrast to the more deeply sculptured indentations

upon some other species of the Costatce. The other portion of the surface has the costse

large, elevated, short, and only slightly oblique in their general direction ; anteally they

have a small, sudden inululation at the curvature of the valve, and become attenuated

near the border ; their number in adult forms varies from eighteen to twenty-seven.

In the left valve their posteal extremities end suddenly at the border of the ante-carinal

groove, where each forms a slight enlargement ; in the right valve they pass onwards

and are united to the marginal carina.

Dimensions of an adult specimen.—Height 30 lines ; diameter of a valve at right

angles to the marginal carina 21 lines ; across the area of the united valves 31 lines

;

length of the escutcheon 1 5 lines ; its breadth 9 lines.

There is great uniformity in the surface-ornaments in specimens of different states of

development, belonging to the typical form ; the area and escutcheon more especially are

almost without variation, and differ only in the convexity of the escutcheon, thus

rendering the hinge-border either horizontal or oblique. Specimens with the valves

united often have them perfectly closed by the oblique opposition of the extremities of

the marginal carina, thus indicating the exertion of muscular power when they were

overwhelmed by a muddy current unfitted to be introduced into the gills by the iucm-rent

orifice.
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Altogether the characters of the Cosfata are more prominently developed in the

typical form of T. elonffcita than in any other British example of the section ; the elevated

cnshion-like escutcheon and the considerable concavity formed by the upper division of

the area separate it both from its varieties and from other allied forms.

Positicii and Localities. It is not an uncommon fossil in the Oxford Clay of the

southern counties of England ; numerous and fine examples have long been obtained in

the Backwater to the rearward of the town of Weymouth. The figures 1 and 2 of

pi. ccccxxxi in Sowcrl)y's ' ]\Iineral Conchology ' are good representations of the right and

left valves from tliat locality ; apparently figure 3, which is a French specimen, should be

united to T. cardissn, Ag.

Variety Anymtata. A very narrow form, lengthened perpendicularly, and having

considerable convexity near the umbones, is depicted in Plate XXX, figs. 1, 1 a, 2. The

costac are numerous, more closely arranged than in the typical form, short, and nearly

horizontal, excepting upon the anteal face of the valve, where they have a slight horizontal

Tmdulation. The marginal carina is comparatively inconspicuous, with small, numerous,

transverse indentations. The surface of the area is similar to that of the typical form,

excepting that it is not concave. The escutcheon is lengthened, sloping obliquely

downwards ; it has less breadth than in the typical form ; its upper border is convex.

Our figures represent specimens of the largest dimensions.

Positio7i and Localities. The variety Anyustata appears to be limited to the Corn-

brash of the north of England. My few specimens are from the vicinity of Scarborough,

where it has occurred only rarely ; the narrow form, abrupt truncation of the lengthened

anterior border, and short, horizontal costse will usually separate it from another larger

and more common variety in the same bed, or Macrocephalus-zone of Quenstedt and

Oppel.

Variety Lata. This, the largest of the elonyata group, is almost limited to the

Cornbrash, an occasional badly preserved specimen having been obtained in the lowest

bed of Kelloway Rock at the same Yorkshire locality. It is moderately abundant, occurring

very rarely with the valves united ; for the most part it is ill preserved, especially the

surfaces of the area and escutcheon ; our figures, Plate XXX, figs. 4, 5, appear to illustrate

it sufficiently. The general convexity is considerable, but scarcely equals that of the

typical form.

There is much variability in the proportions of the general figure ; usually the area

has less breadth, and is more elevated, than in the typical form ; its surface forms a

smaller angle with that of the other portion of the valve ; its upper or innei' division is

more flattened, but has some depression ; and the median carina is distinct. The costated

portion of the valves varies in breadth and in the distinction of its anteal truncation ; the

costae arc large, their general direction is oblique, and they have an horizontal undulation

upon the anteal surface. The marginal carina in each valve is large, but less prominent

than in the typical form. The escutcheon is large and usually flattened ; it slopes obliquely
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downwards ; its length is much greater than that of the siphonal border ; its surface has

rugose, irregular, oblique, depressed, large-knotted costellse ; they appear to be variable

in character. The interior of the valves have the dental hinge-processes unusually large

and prominent.

Positions and Localities. This large variety has been obtained only in the Cornbrash

of the north of England ; the large valve, fig. 4, is from Southern Lincolnshire, the

others are from the vicinity of Scarborough ; occasionally specimens in the shortness of

their costated surfaces approach to the variety angustata, but usually the two forms are

sufficiently distinct.

The hnes of growth are conspicuous upon well-preserved examples of all the

varieties; when they are of fully developed growth the lines replace all the surface-

ornamenis.

To the Weymouth or typical form apparently should be assigned a Tric/onia, which

occurs in the Elsworth Rock of Cambridgeshire, examples of which have been forwarded

to me by Mr. J. E. Walker ; their condition of preservation is indiffei'ent.

Trigonia cardissa, Agassiz, so well delineated in the work of that author (' Trigonies/

tab. xi, figs. 4—7), should be arranged as distinct from T. elongata. There is much

general neatness in the surface-ornaments ; the escutcheon is depressed ; the marginal

carina is comparatively small ; the costse are narrow, somewhat oblique, and COTved

almost perpendicularly upwards upon the anterior face of the shell, which forms a

considerable excavation ; this last feature in the costa3 separates it decisively from the

British group allied to it. Agassiz did not ascertain the stratigraphical position of

T. cardissa ; both Quenstedt and Oppel refer it to the Kelloway Rock of France and

Switzerland. D'Orbigny (' Prodrome de Paleont.,' vol. i, p. 338, No. 101) makes T.

cardissa a synonym of T. elongata, but excludes figures 1 and 2 of the 'Mineral

Conchology,' which are Weymouth specimens, and unites them to the Neocomian

T. carinata of Agassiz. These arrangements were made in the absence of sufficient

knowledge of British species. T. cardissa is not known as a British species.

Trigonia sculpta, Lgc. Plate XXXIV, figs. 1, 2, 2 a.

— — ib., var. Chelfensis, fig. 3.

— — ib., var. Bolandi, fig. 4.

Trigonia costata, Knorr. VersteinerungcD, Supplement, tab. v c, figs. 3, 4, 1772.

—

— Smith. Strata Identified, Cornbrash, fig. 4, 1816. (Nnv. Rolandi,

Cross.)

— — Beshayes. Encycl. Method., Suppl., tab. ccx.xxviii, fig. 1, «r, 5,

1836, 1838.

21
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Lyriodon costatum, Bronii. Letha;a Geognostica, tab. xx, fig. 4, 1837, 1838.

Teigonia scclpta, Lycett. Handbook Cotteswold Hills, p. 65, 1857.

— — Sharp. Oolites of Nortliamptonshire, Quart. Journ. Geol. Sec,

vol. xxi.v, p. 293, 1873.

— EoLANDi (Lyc), Cross. Geol. of N. W. Lincolnshire, Quai-t. Journ. Geol.

Soc, vol. xxxi, p. 125, 18/5. (Var. of

T. sculpta).

— scuLPTA, Judd. Mem. Geol. Survey, Rutland, &c., p. 281, 1875.

Shell siibovate or ovately oblong, moderately convex ; iirabones prominent, pointed,

snbantcrior, and slightly recurved ; anterior side short, its border curved elliptically with

the lower border; superior border straight, lengthened, forming an obtuse angle with the

siphonal, the length of which it exceeds by one fourth. The escutcheon is lengthened,

flattened, and depressed ; it has some oblique irregular plications which take the direction

of the lines of growth. The area has some convexity, more especially in the right valve;

its greatest breadth is somewhat less than one third the breadth of the entire valve ; it is

rendered conspicuously bipartite by the considerable depression of the superior half ; it is

bounded by two deeply dentated carinas ; the intercarinal costellse are few, large, and

somewhat irregular ; all are coarsely denticulated and in some specimens the first costella

of the lower or outer half is slightly larger than the others, forming a median carina, a

feature which is not distinct in the right valve, which has the lower half of the area more

elevated and its costella^ larger. The marginal carina is large in both the valves and its

denticulations are very prominent. The costse, about twenty-seven in fully developed forms,

are curved obliquely or subconcentric, are somewhat narrow and flattened, with little

elevation ; anteriorly their extremities are simply curved upwards ; their posteal extremities

approach the marginal carina nearly at right angles. In the right valve the few last-fonned

costse have frequently some irregularity and less prominence, or become imperfect.

The foregoing description applies to the larger or typical form, a species as large as

T. costata, from which it differs in some important features. The general figure is less

trigonal ; it has less convexity at the angle of the valve ; the urabones are more pointed

and terminal ; the anterior border, although little produced, has nothing of the truncation

of the other species ; the area is somewhat less wide ; its sui'face-ornaments, together with

those of the bounding carinae, are much larger or more coarsely sculptured ; the costae are

curved obliquely, having a simple curvature upwards towards the anterior border ; they are

therefore destitute of the anteal undulation and slight double flexure which characterise

those features of T. cosfata. The test is thick and the hinge-processes are so large that

they occupy nearly one third of the interior of the shell.

Positions and Localiiies. T. sculpta has occurred rarely in the highest or Ammonite-

bed of the Supra-liassic Sands at Haresfield Hill, near Gloucester ; its more common

position is the Gryphite-grit or Lower Trigonia-grit of the Cotteswold Hills, near

Stroud and Cheltenham, where it has occurred abundantly ; other localities are Dundry
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Hill, and the Inferior Oolite of Oxfordshire and Northamptonshire ; Mr. Sharp has also

collected it in the Lincolnshire Limestone of Tinkler's Quarry near Shamford.

A distinct and smaller variety {Chelfensis) occurs in the Cotteswold Hills to the

eastward of Cheltenham ; the general outline agrees with the typical form, but the valves

have somewhat less convexity and are less massive ; the costse are much smaller and

more closely arranged ; the area and escutheon possess all the strongly marked characters

which distinguish the species. Plate XXXIV, figure 3, exemplifies this variety.

A variety designated Eolandi in Mr. Cross's memoir, Plate XXXIV, fig. 4, must also

be arranged with T. sculpta ; it appears to be limited stratigraphically to the upper

division of the Great Oolite formation, including the Forest-marble and Cornbrash. It

was figured by the venerated author of " Strata Identified," at p. 05 of that work, as

a characteristic fossil of the Cornbrash. Its surface-ornaments agree closely with those of

the typical form, from which it differs in the lesser breadth of the costated portion of the

valve, so that the general figure is shorter, and the area, which is very wide, occupies a

much larger proportion of the sm-face ; the carinse and intermediate costellap, with their

denticulations, possess all the prominence which characterises the two other varieties, and

these features are conspicuous even in the smaller specimens. Our figure, Plate XXXIV,

fig. 4, represents a specimen of medium size. This variety has occurred at several

localities in Wiltshire, Oxfordshire, and Northamptonshire, and also at Appleby, North-

Western Lincolnshire ; it appears to be somewhat rare.

Affinities.—The Lyriodon simile of Bronn (' Letha3a,' tab. xx, fig. 3), afterwards figured

by Agassiz under the name of Trigonia similis (' Trigon.,' tab. ii, figs. 18—21), also by

Quenstedt ('Der Jura,' tab, xlv, fig. 15) under the name of T. co5/«^a, has affinities with

T. sculpta in the general figure of the shell and more especially in the costse ; the coarsely

sculptured area also possesses some resemblance. It differs in the general uniformity

of the area, which is almost destitute of a median carina, and in the much greater angle

which the surface of the area forms with the other portion of the siu-face, from the lesser

convexity of the shell ; the dental processes are also smaller and less massive, occupying

a smaller portion of the interior of the shell.

The Australian T. Moorei, Lye, figured with the description of T. costata (p. 151),

resembles T. sculpta in the general figure and in the costte ; the surface-ornaments

of the area , including the carin8e, are, however, much less prominent, the escutcheon is

much narrower, imparting a greater depression to that portion of the shell.

The figures named T. costata in the ' Versteinerungen ' of Knorr and in the

' Encyclopedic Methodique,' appear to have been drawn from specimens of T. sculpta ; they

are very coarsely engraved, and the surface-ornaments present features apparently much

exaggerated, even when compared with the deeply indented sculpture of that species.
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Trigonia tenuicosta, Lye. Plate XXXIII, figs. 7, 8, 9, 9 a.

Trigonia tenuicosta, Lycett. Trigonias from luf. Ool. of the Cotteswolds, Proc.

Cott. Nat. Club, vol. i, p. 252, pi. ix, fig. 4, 1853.

— _ Morris. CatalogU'e, p. 229, 1854.

— — Lycett. Cotteswold Hills Handbook, p. 64, 1857.

_ _ Judd. Mem. Geol. Surv., Rutland, &c., pp. 153, 170, 281,

1875.

Shell ovately trigonal, very convex ; umbones elevated, acute, arched inwards, and

recurved ; anterior side very short, its border truncated almost perpendicularly, and

slightly excavated beneath the umbones ; inferior border short, curved elliptically ; hinge-

border sloping obliquely, and forming an obtuse angle with the siphonal border, which is

Jiearly perpendicular and equal in length to the hinge-border. Area large, concave ; its

surface forming nearly a right angle with the costated portion of the valve ; it is rendered

unequally bipartite by a minute but distinct median carina in each valve ; the superior or

inner portion is much depressed and concave ; the entire area has numerous delicate

oblique intercarinal costellse, and is bounded by small, minutely indented, distinctly

elevated carinse. The marginal carina has its transverse plications very narrow,

numerous, and nearly regular ; their number is equal to thrice those of the costse. The

escutcheon is wide, heart-shaped, with the valves in contact, and slightly depressed ; its

superior border is convex ; its surface is occupied by densely arranged oblique lines of

minute granulated lineations. The other portion of the surface has the costse, about

twenty-eight in number, narrow, elevated, nearly horizontal, curving upwards anteally,

and there forming a sudden undulation, their attenuated extremities meeting the anterior

border horizontally. The lines of growth are minute.

The hinge-processes are large, and project considerably, in common with others of the

jeostattB which have much umbonal convexity.

Dimensions of the larger of the specimens figured.

Length measured upon the marginal carina

Across the valve at right angles to the carina

Breadth across the area

Across the escutcheon of a single valve .

Thickness through a single valve

The diagnostic characters may be summarised as follows

Considerable convexity of the valves.

Narrow elevated figure, and prominent umbones.

Anteal truncation.

36 lines.

7

9 „

"2 >»
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Wide concave area and escutcheon.

Delicately sculptured small carinae and intercarinal costellae.

Small horizontal costa; with their anteal undulation.

During many years only two examples of this form, from the Cotteswold Hills, have

jcome under my notice ; and, in the absence of all other information, frequent comparisons

with Inferior Oolite examples of the Costata were made in the expectation that con-

necting forms might be found tending to unite it with them, but without result. At

length five examples of T. tenuicosta were placed in the British Museum from the

Inferior Oolite of Bradford Abbas ; subsequently various specimens in differing con-

ditions of preservation were kindly forwarded to me by Professor Buckman, from the

same locality ; Colonel Mansel Pleydell has also contributed a small specimen obtained

by him in the Inferior Oolite at Walditch near Bridport. Comparisons of these

materials have removed all doubts of their distinctness from others of the same section, and

justified the separation which had been claimed by me for it in the year 1853.

Position and Localities. At Walditch, two miles from Bridport, the Inferior

Oolite is seen to rest upon the Midford or Supra-liassic Sands. At Bradford

Abbas, T. tenuicosta occurs in a single bed from three to five feet thick, termed by

Professor Buckman the Cephalopod-bed, from the very numerous and finely preserved

species of Inferior Oolite Ammonites which it has produced ; it has also yielded a pro-

fusion of other MoUuscan forms ; the associated Trif/onim consist of two varieties of

T. costata, two varieties of T. striata, a variety of T.formosa, also T. bella, which is the

next species described. The Cotteswold examples of T. tenuicosta were obtained in the

Gryphite-grit of Inferior Oolite at Rodborough Hill, associated with a multitude of

valves of Conchifera, including Trigonia sculpta, T.formosa, T. PJiillij^sii, and T. hemi-

spharica ; the two latter species very rarely. At the same locality, by passing upwards

some twenty feet, a hard shelly bed called Upper Trigonia-grit is attained, abounding in

fossils vv^hich are for the most part altogether distinct from those of the lower shelly bed

;

the Trigonics, which are also distinct, consist of the following species : T. costata (two

varieties), T. signata, T. producta, T. dttplicata, T. angulata, T. F-costata, T. gemmata,

and T. denticulata. Both beds are, as a rule, destitute of Ammonites, excepting that the

upper bed has rarely been found to contain a specimen of A. Parkinsoni. The asso-

ciations of Trigonice here enumerated apply to beds of Inferior Oohte in the Cotteswold

Hills ; their dissimilarity to the Trigonia of the same formation in the Somersetshire and

Dorsetshire district is remarkable, more especially considering the small space by which

they are separated.

A nearly allied and remarkable form of the Costatce occurs in the rich fossiliferous

bed of Inferior Oolite in the vicinity of Bayeaux ; the general figure differs only slightly

;

it is apparently even shorter and more inflated ; the anteal truncation is somewhat

less decided. The most striking peculiarity consists in the presence of a minute row of
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regular beadlike papillae upon the edges of the costse, more especially of their posteal

portions; these close-set papillae have each also a slight depression upon its middle

portion ; the small transverse plications upon the marginal carina have also each a row of

similar, more minute, papillary prominences. Apparently this ornamented surface is

rarely preserved ; my specimen has it only upon the right valve, and it is not distin-

guishable upon examples in the British IMuseum. I propose to designate this species T.

fmbriala. T. granigera, Cont., from Upper Jurassic strata near Berne (Calcaire u Corbis),

has fringing papillae upon its costfe, but less regular and distinct ; its costae are smaller

and more numerous ; the general figure is also very different, with much less convexity.^

Trigoxia BELLA, Lyc, sp. nov. Plate XXXII, figs. 6, 7, 8, 8 a.

Founded upon fine examples of shells in different stages of growth, this species is found

to possess little variability in its figure and none in the ornaments of its surface ; young

examples have somewhat less convexity and the figure is more lengthened, as exemplified,

Plate XXXII, figs. 8, 8 a. Upon the whole the size is smaller than in several of the

larger species of the section. Its more salient features consist in the unusually great breadth

and prominence of the area, contrasted with the comparatively narrow costated portion of

the shell ; hence it follows that the posteal or siphonal border of the area has unusually

great length, even exceeding that of the escutcheon—a feature which is not observed in

any other British example of the Costatce.

Diagnostic characters. Shell convex mesially, much produced and pointed at its

umbonal extremity, which is only slightly, or sometimes not at all recurved. Escutcheon

narrow, depressed, and excavated, so that no portion of it is seen when a valve is laid

horizontally upon its borders and viewed from above ; its length exceeds twice its breadth

in the united valves ; its borders are well circumscribed by the inner carinae, which

form an elevated ridge on each side, fringed with large obtuse nodes. The surface of the

escutcheon has a numerous series of very delicate, diverging, slightly indented costeUae,

which are remarkable for their distinctness and minuteness.

The area is divided into two nearly equal spaces by an unusually large, elevated, and

nodose median carina ; the inner or anal space has a considerable and unusual amount

of concavity in both the valves ; its costellae, eight or nine in number, are very irregularly

knotted or indented ; the lower or outer space is more flattened, but also more elevated,

having about eight intercarinal costellce in the left valve; the right valve has only

three or four larger costellae, and its surface is more elevated. The marginal carina is

1 For a detailed and instructive paper on the Inferior Oolite as exhibited at Bradford Abbas and the

vicinity, see the ' Somersetshire Archaeological and Natural History Society's Proceedings,' 1874, vol. .xs,

by J. Buckman, F.G.S., &c.
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large, prominent, nearly straight, with deeply indented plications throughout its length.

The other portion of the shell has the costse (28 or 29) moderately elevated, narrow at

their upper borders, separated by wider spaces, very oblique in their direction, and have

little curvature ; when the upper border of a valve is placed in a horizontal position, the

costaj have their general direction nearly parallel with it, excepting near to the anterior

border, where they are attenuated and curve upwards ; they are therefore without the

anteal undulation seen in T. cosiata, T. tenuicosta, and others of the same section

;

posteriorly they terminate abruptly at the strongly defined antecarinal groove of the left

valve; they are united to the carina of the other valve. The lines of growth are

conspicuous ; they decussate and indent the anteal portions of the costse.

Affinities and Differences. To separate it from T. costata it is only necessary to

compare the general figure and proportions of the several parts of the valves above

described, which will be found to be altogether dissimilar ; the escutcheon, small,

excavated, with very delicate costellae, would alone be sufficient to exemplify its

distinctness.

T. ienvicosta, another allied species, has the umbones much more narrow and produced

;

the general convexity is greater, the escutcheon is much wider, the area is m.ore excavated,

and its carinas are small in conformity mth the very delicate intercarinal costellae. From

others of the costata, the large area, the unusual prominence of the median carina, and

the great length of the siphonal border afford differences sulficiently conspicuous.

T. carinata alone has the costse more oblique, but in other respects is only remotely

allied to it.

Dimensions of two specimens in my cabinet

:

Length upon the marginal carina

Across the valves at right angles to the carina

Breadth of the area

Length of the escutcheon

Breadth of the escutcheon in the united valves

Length of the siphonal border

Convexity of a single valve

Position and Locality. This well-characterised and remarkable species of the Costatce

has been hitherto obtained only in the ferruginous pisolite or Cephalopod-bed at Bradford

Abbas. Apparently T. hella is somewhat rare ; and, like its congeneric associate,

T. striata, it has not been collected to the northward of the Carboniferous rocks of the

Bristol coal-field. I have been favoured with specimens by Colonel jMansel Pleydell and

'by Professor Buckman ; the examples figured are not of the largest dimensions.

lines.
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TiUGONiA PULLUS, Sow. Platc XXXIV, figs. 7, 7 a, 8, 9.

Tkigo.m.v pullus, Soic. Min. Conch., tab. dviii, figs. 2, 3, 1826.

— — Agassiz. Trigoiiies, p. 9, 18-40.

— — d'Orhignij. Prodrome dc Pak'out., vol. i, p. 308, 1850.

— cosTATA, var. PTJLLtrs, Morris and Lycett. Monogr. Great Oolite, Part II,

p. 58, tab. I , fig. 22 (Palseont.

vol. for 1853), 1853.

— PULLUS, Morn's. Catalogue, p. 229, 1854.

— COSTATA, Quenstedt. Der Jura, p. 502, tab. Ixvii, fig. 13, 1858.

— — Park., var. pullus. Sharp. Oolites of Northamptonshire, Quart.

Journ. Geol. Soc., vol. xxvi, p.

388, 18/0.

— 11. sp., near to pullus, J. E. Cress. Geology of N. W. Lincolnshire,

Quart. Journ. Geol. Soc, vol.

x.xxi, p. 125, 1875.

— COST.VTA, var. vvllvs, Jiidd. Mem. Geol. Survey, Rutland, &c., pp. 151,

155, 161, 220, 281, 1875.

Shell ovately trigonal, convex ; umbones prominent, acute, and recurved ; anterior side

moderately produced, its border curved elliptically with the lower border ; hinge-border

nearly straight, sloping obliquely from the postcal extremity of the escutcheon to that of

the marginal carina. The escutcheon is wide and concave, delicately impressed by a

twofold kind of ornamentation ; its anteal portion has a series of small depressed costella3,

which pass across the surface transversely ; the posteal portion has more obscure, oblique

costelloe, which take the direction of the lines of growth ; both series of costellae are wrinkled.

The area is wide, the plane of its surface forms a considerable angle with the costated portion

of the valve ; it is bounded by two well-marked carina?, of which the inner carina is small,

but distinctly dentated ; the marginal carina is large
;

plain and smooth near the

apex; its middle and posteal portions are more or less plicated. The surface of the area

is somewhat concave, divided into two portions by a mesial depression ; and in the young

state it has also a distinct median carina, which posteally can usually only be considered as

one of the costellae which ornament the surface
;
posteally these costellae become merged

in the folds of growth ; the right valve has the area divided into two portions, but

has no distinct median carina ; the costellae arc fewer and larger than in the other valve..

The other portion of the valve has the costae large, closely arranged, and rounded ; their

attenuated extremities are simply curved upwards to the anterior border : the largest

specimens, about eighteen lines in length, have twenty costae.

The peculiarities of the escutcheon in T. jmllus supplies the most clear distinctive

feature separating it from other small examples of the Costata.

Positions and Localities.—In the Inferior Oolite the shelly freestones of Leckhampton
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contain specimens of 2\ jmlhis, which are scarcely larger than the head of a pin. The

Wiltshire Cornbrash, more especially at Hilperton, near Trowbridge, has produced a

multitude of examples in a fine condition of preservation ; the species is also present in the

northern extension of the Great Oolite at Appleby, Lincolnshire ; near to which locality

it has been collected and recorded by the Rev. J. E. Cross. It is unknown in the Corn-

brash of Yorkshire.

Sowerby figured a group of small costated forms from Cutch as examples of T. pullus

(' Geol. Trans.,' 2nd series, vol. 5, plate 21, figure 7), but as the escutcheon and area are

not clearly exposed the identity of the species remains doubtful.

A small area and escutcheon figured by Quenstedt (' Der Jura,' tab. 67, fig. 13),

as T. costata from the highest member of the Great Oolite at Einingen, undoubtedly

represents T. pullus.

Trigonia MONiLii'ERA, J(^. Plate XXXI, figs. 1,1 a,\ b,2,2 a, 10.

Trigoni.v costata, Goldfitss. Petrefacta Germanise, tab. cxxxvii, fig. 3 c, 1836.

— MONILIFEKA, Agassiz. Mem. sur les Trigonies, p. 40, tab. iii, figs. 4—6,

1840.

— ? PAEVULA, Agassiz. Idem, tab. xi, fig. 8, young example.

— PAPILLATA, Agassi:. Idem, p. 39, tab. v, figs. 10— 14.

— KETicuLATA, Agassi:. Idem, pi. xi, fig. 10.

— MONLIFERA, cTOrbigny. Prodrome de Paleontologie, vol. i, p. 365, No. 293,

1850.

— — Quenstedt. Der Jura, p. 759, 1858.

— — Damon. Geology of Weymouth, Suppl., pi. iv, fig. 1, 1860.

— 5IARGI.NATA. Idem, pi. vi, fig. 8 (mould of the interior).

— COSTATA, Greivingk. Gest. u. Geo'. Livonia und Courland, Dorpat, 1864.

Shell ovately trigonal, very convex, both mesially and anteally, umbones prominent,

much incurved, and more or less recurved ; anterior side moderately produced, rounded,

its border curved elliptically with the lower border, its superior or umbonal portion is

slightly excavated ; hinge-border concave, its length is one fourth greater than that of

the siphonal border, with which it forms a considerable angle. The escutcheon is very

wide and concave, its surface is for the most part delicately reticulated, having two series

of numerous small fine ridges ; the series occupying only the anteal portion of the surface

passes transversely across the escutcheon, the posteal series takes the direction of the

lines of growth ; these are also delicate and decussate the anteal series. The area is of

moderate size, distinctly bipartite, somewhat concave, and is nearly alike in both the

valves ; the plane of its surface forms nearly a right angle with the costated portion of

the valve, it has a prominent median carina, and larger bounding carinse ; the marginal

carina is prominent in both the valves, its indentations are small but are conspicuous
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even to the apex ; that of the right valve is much larger than the other, and in specimens

approaching to the adult condition its indentations over the posteal half degenerate into

irregular large transverse plications which are sometimes united to the posteal extre-

mities of the costae ; the inner carina, although small, is prominent and nodose ; the

intercarinal costellae are irregular, unequal, and variable in luuBber; usually those of the

right valve are the larger, more especially adjacent to the post-carinal furrow ; occasion-

ally the median carina divides into two costellaj and then loses its prominence. The

costa) (about 25 in adult forms) are large but somewhat flattened, and (excepting in the

young condition) are widely separated ; they have an undulation near to the anterior

border, and also turn slightly downwards near to their posteal extremities, where also in

adult forms the few last-formed costse become somewhat irregular and broken. The

lines of growth are prominent over the whole of the shell, and assume the form of

irregular plications when specimens are of advanced growth ; they also sometimes render

the anteal portions of the costae granulated.

Fully developed specimens of T. inontlifera are probably the largest examples of the

section ; occasionally Dorsetsliire shells have the granulated epidermal tegument pre-

served over the greater portion of the surface, the lines of granules are distinctly

separated in the rows, and are sometimes perceptible even to the unaided vision. The

convexity of the valves varies considerably in specimens of the same size from the same

formation and locality even when there is no appearance of distortion or compression.

The following measurements refer to two of our specimens ; these are only of medium

size compared with some others which have scarcely less than twice their linear dimen-

sions ; the latter, however, are usually more or less compressed, and are therefore

unsuitable for comparison.

r Length measured upon the marginal carina, 3^ inches.

No. 1. < ,, across the valve at right angles to the carina, 2 inches.

^ ,, across the united valves, 1-^ inch.

/-Length upon the marginal carina, 4 inches.

No. 2. < ,, across at right angles to the carina, 2^5- inches.

^ ,, across the united valves to the carina, 1^ inch.

The internal mould is smooth, but has a slight rib, indicative of the position of the

marginal carina ; the hinge-processes are very large, they project considerably, cor-

responding with the great breadth of the escutcheon, and considerable incurvation of the

umbones.

The specimen figured by Agassiz (' Trigonies,' tab. 3, figs. 4—G), from the terrain a

chailles or Oxford Oolite, has the general aspect of a dwarfed variety of the fine species

which attains such large dimensions in the lower portion of the Kimmeridge Clay of

Wiltshire and Dorsetshire.

Affmiiive and Distinctive Characters.—The very considerable convexity of the valves

inesially, the ornamentation of the escutcheon, the prominence and general narrow
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figures of the bounding carinae, the considerable angle which the surface of the area

forms with the other portion of the valve, together with the more lengthened costse, and

the absence of truncation anteally, serve in the aggregate clearly to separate it from

T. costata, and also from others of the same section.

For comparison with T. Meriani the reader is referred to that species.

The T. reticulata oi Agassiz ('Trig.,' table 2, fig. 10), which is exemplified by a

single fragment, may represent a large and compressed example of T. inonilifera ; the

apparent absence of a median carina in this instance is similar to a like variation in

occasional Dorsetshire examples, in which the median carina divides in fully developed

forms into two or three costellse, and the carina thus disappears.

Without hesitation the T. papillata of the same author, 'Trig.,' tab. 5, figs. 10—14,

may be referred to T. monilifera ; here again the median carina divides into costellee ; the

prominence of these and of the bounding carinse may be taken to represent a small

Dorsetshire example of our species.

I would exclude T. monUifera, Quenst. ' Handbuche der Petrefacten-kunde,' tab. 43,

fig. 15, which represents a small Trigonia having very numerous small rows of costae and

also a species, Quenst., Jura, tab. 93, fig. 4, bearing the name T. costata-silicea ; the

latter may possibly agree with a delicately ribbed species of the Upper Oolites, T. supra-

jurentis, Ag., Trigonies, tab. 5, figs. 1— 6, page 42. The latter is unknown in the

Kimmeridgian strata of Britain.

Positions and Localities. The lower beds of Kimmeridge Clay in the vicinity of

Weymouth, of Wotton Basset, and of Swindon, have produced examples, some of which

in their general dimensions much exceed any other species of the costatae ; these,

however, are usually more or less compressed or distorted ; it also occurs in the Coralline

Oolite of Wilts and of Weymouth ; at the latter locality specimens deprived of the test,

and ill-preserved, have recently been obtained in a red pisolitic iron rock at Abbotsbury,

and forwarded to me by Mr. J. T. Walker, of York.

Foreign examples recorded by Agassiz and by D'Orbigny have been obtained in the

Terrain a Chailles or Lower Calcareous Grit at Argaii (Haut Rhin), Birze Environs of

Bale. Besan9on (Doubs), Neuvizi, Trouville, Nantua, Marans. Also by Grewingk, at

Poplinacny, in the Province of Kowno ; Lithuania, there known as T. costata.

Trigonia Meriani, Aff. Plate XXXIII, figs. 1, 2, 3.

Trigonia costata, Young and Bird. Survey of the Yorkshire Coast, pi. viii, fig. 19;

p. 225, 2nd edit., 1828.

— — Phillips. Geol. of Yorkshire, p. 228, 1st edit., 1829.

— Meriaki, Agassiz. Trigonies, p. 41, tab. xi, fig. 9, 1840.
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Tkigonia Mekiani, (POrbigny. Prodrome de Paleont., vol. ii, etage 14, p. 17,

No. 262.

— — Buoignier. Paleont. du Dep. de la Mense, p. 265, 1852.

— — Waagen. Der Jura in Frank. Schw. u. der Scliweig., p. 218,

1864.

— CLAVELLATA (misprint ?), PM/jps. Geol. of Oxford, pi. siii, fig. 2, 1871

(reduced figure).

— Meriaxi, Phillips. Geology of Yorkshire, 3rd ed., 1875, vol. i, p. 2.50.

Shell ovately trigonal, very convex ; iimbones produced, pointed, arched inwards and

recurved : anterior side produced, its border rounded elliptically with the lower border,

which is slightly excavated posteally ; escutcheon comparatively small, depressed, flattened,

with its superior border somewhat raised ; its surface has small, closely arranged, delicate

oblique plications ; it is well circumscribed by the small nodose varices of the inner

carina ; as the hinge-border slopes obliquely downwards and the siphonal border of the

area is also oblique, their junction does not form any prominent angle, but the length of

the hinge-border exceeds somewhat that of the other. The area is slightly excavated

and flattened, rendered distinctly bipartite by the superior or inner half being more

depressed by the other portion ; it is bounded by two well-defined small carinse ; the

marginal carina is elevated, peculiarly narrow in the left valve, and somewhat larger in

the other valve ; it has small inconspicuous plications ; the inner carina forms a border

fringed with closely arranged, small nodosities ; there is also a small, flattened, narrow

band which represents the median carina ; the intercarinal costelljB are small, numerous,

closely arranged and unequal ; they are nearly alike in both the valves ; the entire area

has conspicuous, densely placed, transverse lines of growth, which strongly indent the

whole of the surface. The sides of the valves have a very numerous series of costa3 (forty

or more in advanced growth) ; they are small, somewhat unequal in size, and irregular

in their direction ; they form a flexure near to both of their extremities ; the few last

formed costse are more imperfect and irregular ; their anteal portions take the direction

of the lines of growth and curve upwards anteally, embracing the extremities of the

costse previously formed; in the right valve their posteal extremities pass across the

marginal carina as so many plications ; in the other valve they terminate at the small

ante-carinal groove. The lines of growth are minute and irregularly crowded over the

valves generally.

The defective, irregular figures and partial effacement of the few last-formed costse,

indicate the ultimate stage of growth in the life of the Mollusk when the mantle

continues to add to the growth of the valves, but ceases to produce surface ornaments.

The hinge processes are prominent and lengthened ; the posteal cardinal process of the

right valve extends horizontally nearly the length of the escutcheon. The internal

mould has not been ascertained.

A large example in my collection has the length of the marginal carina 4| inches

;
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at right angles to the carina across the valve 45- inches ; convexity of a single valve

Igth of an inch.

A smaller Trigonia occurs in the Coral Rag of Wiltshire, which appears to be a

variety of T. Meriani ; the general figure has less convexity and is somewhat more

pointed at both the extremities ; the other general features are alike in both the forms

;

our smallest figure represents this variety.

T. Meriani has scarcely hitherto been recognised as a British species ; it has occurred

only rarely, and in its usually defective condition has been assigned to T. costata ; its

aspect when well preserved is sufficiently remarkable both on account of its large

dimensions and also for a certain elegance of figure, together with a minuteness and

delicacy in the surface ornaments, which might be expected to attract attention, and

offers a considerable contrast to the T. costata of the Inferior Oolite. Considering the

large dimensions of T. Meriani, its more remarkable characters consist in their general

diminutive size and small prominence, such as the smallness and partial irregularity of

the costee, the small and nearly plain marginal carina, the inconspicuous median and

inner carina, together with the minute and almost evanescent intercarinal costellae.

The smallness and irregularity of the costae in so large a species is a feature altogether

alone in the Jurassic costata, and is suggestive of a Spanish Neocomian species,

T. 2^eninsidaris, Coquand, ' Monogr. de I'Btage Aptien de la Espagne,' pi. xxiii, fig. 3,

in which the same feature is more remarkably conspicuous.

T.monilifera, Ag., from the Coral Rag and Kimmeridge Clay of the southern counties,

'has in the general figure some resemblance to T. Meriani and sometimes occurs even of

larger dimensions ; it will readily be distinguished by the large, widely separated costae,

by the remarkably prominent and strongly indented carinse, and by the great concavity

both of the area and escutcheon ; the costellae of the escutcheon also ofiier a minute but

not less distinctive feature.

Hitherto T. Meriani has been very insufficiently figivred ; the drawing intended for

this] shell, named T. costata in the work of Young and Bird above cited, is in the

usual coarsely executed style of the other figures, and the surface ornaments of the area

are altogether erroneous ; the general contour of the valve, the characters of the costae,

and of the marginal carina are distinctive and readily recognised.

A single imperfect and insufficiently characterised specimen was figured by Agassiz ;

his description was founded upon better preserved examples subsequently brought to

his notice.

To the present species must also be referred a reduced figure of a costated form in

the work of Professor Phillips on the ' Geology of Oxford,' from the Coral Rag of

Heddington (PI. xiii, fig. 32) ;
printed erroneously T. clavellata.

Position and Localities. Only a small number of specimens of this large Trigonia

have come under my observation ; they have all been obtained in the Coralline Oolite

formation at several widely separated localities, as at Weymouth, in Wiltshire, in Oxford-
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shire, and in Yorkshire at IMaltoii ami Pickering ; at the two L^tter localities it may be

understood as the species intended whenever 'I\ coniata is mentioned in lists of their

fossils. Specimens arc in the Museum of the Royal School of Mines, in the Wood-

wardian Museum, Cambridge, in the Geological Museum of the University of Oxford, in

the museum of the Philosophical Society, York, in that of the Philosophical Society,

Scarborough ; also in private collections.

Specimens from the Coralline Oolite of Weymouth arc usually of smaller size, and

are more lengthened, or measure less across the valve at right angles to the carina, than

Yorkshire examples.

In Switzerland, Agassiz records its occurrence in the same geological position at

Zwingen (Soleure), at which place he states that it has been obtained in considerable

numbers and in a fine condition of preservation. D'Orbigny also records it in the Coral

Rag of France at several localities.

Trigonia Cassiope, B'Orb. Plate XXXII, figs. 1, 2, 3, 4, 5.

Trigonia Casstope, iV Orhigny . Prodrome de Paleont., vol. i, p. 308, ISSO.

— — Lycett. Sup. Monog. Gr. Ool. Moll. Pal. Soc, p. 49, tab. xx.xvii,

fig. 10, 1863.

— — Rigaiix and Sauvage. Descr. de quelques espfeces uouv. de

I'Etage Bathonien du Bas-Boulonnais,

p. 19, IStiS.

— — Phillips. Geology of Yorkshire, 3rd ed., vol. i, p. 250, 1875.

— — Judd. Mem. Geol. Survey Rutland, &c., p. 289, 18/5.

Shell variable in its general figure and outline ; ovately trigonal ; somewhat depressed

and comparatively short anteally ; usually considerably lengthened and attenuated

postcally; anteally and also near to the umbones the valves have much convexity, the

general outline becoming subcrescentic. The umbones are small, moderately elevated,

and usually much recurved
;
placed upon a line one third the length of the shell from the

anterior border. The anterior side is rounded and inflated, its border curves elliptically

with the lower border, which is lengthened and sinuated posteally ; the hinge-border is

lengthened and concave, forming posteally only a slight angle with the siphonal border,

which is oblique and shorter than in any other British example of the section ; its posteal

extremity forms with the marginal carina a figure much produced and pointed. The

escutchon is large, depressed, and somewhat excavated, so that when a valve is placed

horizontally the escutcheon is scarcely seen when viewed from above ; its surface is very

delicately, obliquely plicated, and obscurely reticulated. The area is luiusually narrow

for so large a species, its surface forms a considerable angle with the costated portion of
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the shell ; its surface is very delicately reticulated ; it is bipartite, each portion having very

small longitudinal costcllBe, one of which is sometimes prominent, forming a small median

carina ; in other examples, and more especially in the right valve, there is no distinct

median carina. The bounding carinae are very small upon both the valves, but the

-marginal carina is always distinct ; it is minutely, transversely plicated and the ante-

carinal groove of the left valve is only slightly defined ; the umbonal portion of the carina

has a consideral)le and graceful curvature. The inner carina is commonly only indistinct

;

it is one of the reticulated costella3 of the area shghtly separated from the more depressed

surface of the escutcheon.

The other, and by much the larger portion of the shell, has the rows of costse small

and numerous ; their edges are acute, little elevated, uniform in character ; their number

in fully developed specimens varies from 24 to upwards of 36, depending upon the more

close or distant arranijement of the rows ; the first formed or umbonal rows have their

general direction obliquely downwards posteally ; the rows subsequently formed are

directed more horizontally, but curve upwards anteally, where they form a well-marked

undulation ; near to the lower Ijorder they take the direction of the lines of growth or

conform to the figure of the border ; the left valves sometimes have the posteal extremities

of the costae, each forming a short, downward prolongation ; the right valve has several of

the last-formed costae passing across the marginal carina as so many plications. Well-

preserved specimens have the costae crowded with minute perpendicular lines of epidermal

granules.

Young examples when less than fifteen lines in length are much depressed, the costae

have no distinct anteal undulation, and the several features which characterise the fully

developed shell are scarcely perceptible.

A large, gracefully curved, and transversely lengthened form, remarkable for the large

curvature of the small marginal carina, the produced and attenuated posteal extremity, the

narrow, excavated, and minutely reticulated area, the considerable angle which it forms

with the costal portion of the surface, the largeness of that surface and the rounded and

produced anteal side ; the combination of these characters will usually readily distinguish

it from others of the costafee.

Judging of T. Cassiope from our figures only, it might be imagined that the species

is divisible into varieties ; a more extended knowledge of this Coruljrash form will lead to

the more correct inference that these figures represent nearly the extremes of variation

in opposite directions ; figure 1 exemplifies the more wide and depressed, and figure

2 the more narrow and inflated forms. The greater number of specimens will be found

to approximate to figure 4 ; there is, however, so much variability both in the outline of the

valves, in their convexity, and in the size and number of the costae, that taken in combina-

tion with the frequent and, indeed, usual compression or distortion of some portion of

the shell, it is scarcely possible to find any two specimens having any close agreement

with each other. Occasionally a valve occurs even more inflated than the narrow
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specimen figure 2, so that when placed horizontally and viewed from above, no portion of

the area is seen. The internal mould is not known. The hinge teeth are widely

divergent, they have little prominence, and are smaller than is usual with the larger

examples of the Costafce.

Position and Localities. Upon the Coast of Yorkshire to the southward of Scarborough

it is common in the bed of Cornbrash and also in tlie small exposure of the same bed

to the northward of the Castle Hill, where the specimens are badly preserved or have

suffered from compression—a condition which invariably occurs when the valves are in

contact. The species has also been obtained rarely in the brown, sandy, lowest bed of

Kelloway Rock in the same vicinity. The compression and distortion which is so

common in this large Trigonia is a frequently recurring feature in the larger testacea of

the Cornbrash ; the other large Trigonise from the same bed a,nd locality present similar

defects in their state of fossilisation.

As the Trigonise generally are good stratigraphical guides it will appear remarkable

that its representatives which characterise the Cornbrash or Forest Marble throughout the

southern and midland countries of England have altogether disappeared to the northward

of the Humber, where they are replaced by other species. Thus, upon the Coast of

Yorkshire we look in vain for T. pnltus, T. costata, T. Jleda, T. undulata, var. arata, T.

Moreto?ii, and the short variety of 2\ scidpta designated Molandi ; these are replaced in

the northern Cornbrash by T. Scarbur(/ensis, T. Cassiope, and by two varieties of

T. elongata, all of which occur in some abundance.

The changes thus exhibited by the genus Trigonia will be found scarcely less

remarkable in other associations of Molluscan forms, more especially in the numerous and

varied series of Concliifera, some of which are identical Avith Kelloway Rock species and are

unknown in the soutliern Cornbrash. These data tend to the conclusion that the Corn-

• brash of Yorkshire represents a deposit of marine testacea more recent than that of the

southern countries or more transitional and tending to connect more nearly the mollusca

of the Lower and Middle Oolites.^

The foreign localities assigned to T. Cassiope are Luc (Calvados) ; Vezelay (Yonne)

;

Grange Henry rear Nantua ; it also occurs rarely in the Great Oolite of the Bas-Boulonnais

(Rigaux et Sauvage).

Mr. R. (now Professor) Tate, ' Quart. Jour. Geol. Soc.,' 1867, p. 171, records its

occurrence in rocks (supposed to be Jurassic) in Southern Africa. The single specimen

upon which this identification is founded has scarcely half the linear dimensions of York-

shire examples ; the distinctive characters are not prominent, and in the absence of more

satisfactory materials for comparison, the specific identity may be regarded as doubtful.

' See a note by the present author on the association of generic forms of Mollusca in the Yorkshire

Cornbrash compared with those of the Cornbrash of the southern counties, ' Supplementary Monograph

on the Mollusca of the Stonesfield Slate, Great Oolite, Forest Marble, and Cornbrash, Paieeontographical

Society,' volume for the year 1861, p. 117. 1863.
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Tbigonia Culleni, Lye, sp. nov. Plate XXXI, figs. 9, 9 a.

The Marine intercalated Millepore bed, a subordinate member of the Lower Sand-

stones and Shales at Cloughton, a few miles to the northward of Scarborough, has

associated with Trigonia recticosta and other testacea of the Inferior Oolite, a small

costated species of Trigonia, and as the matrix is usually very hard and the tests of the

Trigonia are either delicate or indifferently preserved, it rarely happens that a specimen

can be separated sufficiently entire to allow of the clear development of its characteristic

features ; thus it happens that our sole illustrative specimen is imperfect ; it appears,

however, possible by its aid to describe the species and separate it from other allied

forms of the C'ostatce.

The most prominent features consist in the form unusually lengthened transversely

and posteally ; in the considerable recurvature of the umbones together with the produced

and rounded anterior side ; also in the minuteness of the lengthened horizontal rows

of costse, the specimen figured having upwards of twenty-seven ; they are elevated, and

so narrow as to appear almost hnear, viewed from the anterior side, and with the valves

united. The horizontal rows are, however, distinctly separated, and are almost without

any anteal undulation.

The upper border of the shell is concave ; it forms an obtuse angle with the siphonal

border, which is oblique, and has considerable length ; the lower border is lengthened and

is only slightly curved.

The escutcheon and area are large and have no clear separation, the former is

deeply excavated ; the inner half of the area is also concave ; the costellse upon their

surfaces are minute and very irregular. The marginal carina is small, but is distinctly

transversely plicated.

The specimen figured has the length 15 lines; the height 10 lines; the diameter

through the united valves 9 lines.

Named after its discoverer, Mr. Peter Cullen, a veteran and intelligent collector of

fossils at Scarborough, the greater portion of whose life has been occupied in the

development of the palgeontological treasures of the district in which he resides.

Affinities and differences. T. hemisphcerica with similar minute costse has the general

figure much shorter and less produced anteally, the umbones are much more nearly

terminal and have little recurvature ; the surface ornaments of the area and of its carinse

are much larger and more deeply sculptured. Another small gregarious example of the

CosfatcB also occurs at Cloughton ; the test has usually decomposed, but the ribbing is

distinct ; its fewer and larger costs separate it from the present species ; it may represent

the very young condition, or a variety of T. denticulata.

23
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Trigonia hkmisph^rica, Lye. Plate XXXI, figs. 4, 5, 0, 7, 8. Var. Greyaria,

Plate XXXIII, figs. 4, 5, 6.

Teigonia hemisph>«kica, Lycett. Ann. and Mag. Hist., vol. xii, tab. xi, fig. 2, young

specimen, 1850.

— — Morris. Catalogue, p. 228, 1854.

— — Lycett. Cotteswold Hills, Handbook, p. 137, pi. iv, fig. 4,

1857.

— — Phillips. Geology of Oxfordshire, p. 162, 1871.

— — Sharp. Oolites of Northamptonshire, Quart. Journ. GeoJ.

Soc, pp. 267, 293, 1873.

— — Cross. Geology of North-west Lincolnshire, Quart. Journ.

Geol. Soc, pp. 121, 124, 1875.

— — (drawf variety). Ibid., pp. 121, 125.

— — Judd. Mem. Geol. Sur. Rutland, &c., p. 153, 157, 281,

1875.

Shell ovately trigonal, convex, lunbones prominent, pointed, slightly recurved

;

anterior side short, its border curved elliptically with the lower border, posterior side

moderately lengthened. Escutcheon depressed, its superior border somewhat raised,

moderately wide, obliquely closely plicated, its length greater than that of the siphonal

border of the area with which it forms an obtuse angle. The area is of considerable

breadth, or equal to one third of the entire valve, it is for the most part flattened, is

depressed and slightly concave ; the right valve has the lower half or that adjoining the

marginal carina raised or convex. The marginal carina is large, with elevated, deeply

indented irregular plications, these are in some instances scarcely more numerous than

the cost* ; the inner carina is also conspicuous from its prominent close set row of

obtuse nodes. There is no median carina in the right valve ; the left valve has occasion-

ally some approximation to a median carina in the greater elevation of one of its costellae.

The costclla? of both valves are prominent and closely arranged with large, deeply

indented reticulations ; the lower half of the area has eight or nine, the upper half six or

seven costella). In the very young state, the right valve has the costella3 of the lower

half of the area fewer and larger, which is a feature not unusual with other species of the

Costatcs.

The other portion of the surface has a very numerous regular series of narrow,

elevated, closely arranged, roimded, or sometimes subacute costse, varying from 40 to 55

or even exceeding the latter number, occasionally in specimens measuring two inches or

upwards upon the marginal carina ; those of the left valve are slightly enlarged at their

posteal extremities and terminate abruptly at the narrow deep antecarinal groove

;

antcally their extremities become attenuated, and have a single curvature upwards to the
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border ; the costse of the right valve curve slightly downwards, where they are united

posteally to the plications upon the marginal carina which is larger than that of the

other valve ; the last formed one or two costse in adult specimens are more depressed or

become squamous.

It is doubtful whether the internal mould has been recognised.

Dimensions of a full sized Cotteswold specimen in the Geological Museum of the

University of Oxford.

Length of the marginal carina . . .27 lines.

Across the valve at right angles to the carina . . 23 „

Convexity of a single valve . . . . 9^ „

Greatest breadth of the area . . . . 12 ,,

Dimensions of a full sized Santon specimen in my cabinet.

Lens:th of the maririnal carina . . .25 lines.

Across the valve at right ano-les to the carina . . 21 ,,

Convexity of a single valve . . . . 7 ,,

Greatest breadth of the area . . . . 9 ,,

History, and local variabilifi/.—The specimen first described by me, and figured in

the year ISoO, was a very young Cotteswold example, and although measuring only three

lines across, the valve had about twenty costse, and was supposed to be an adult

specimen ; its convexity was so considerable that the figure was almost hemispherical

;

larger examples have much less convexity. The hinge-processes and their sulcations are

large, they equal in prominence the corresponding parts of any other species of the

section having equal general dimensions. The surface ornaments present no well-

defined diff'erences between the very young and advanced conditions of growth. A more

than common amount of variability occurs in the size and number of the costse, even in

specimens from the same locality ; one of our Santon examples, Plate XXXI, fig. 6,

having the costse more distantly arranged illustrates this feature, it does not constitute

a distinct variety, as it is connected with the typical form by other examples of inter-

mediate ribbing ; neither does this variation extend to the ornaments of the area and

escutcheon, which are conspicuous for their strongly defined sculptxu'e.

The largest specimens of T. /iemis2)h(enca have been obtained in the Cotteswold

Hills ; it has occurred only in the middle portion of the range in the district to the east-

ward of Cheltenham extending southwards to Stroud and including Rodborough Hill

;

from the latter locality all the earlier known specimens were obtained ; its position is

the bed termed Lower Trigonia Grit, associated with the more abundant T. scidpta and

T.formosa, but our species ranks as one of the most rare testacea of the district.

The museum of the Royal School of Mines has several unusually small examples

obtained by the officers of the Survey in the South Lincolnshire district at Stamford,
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Collyweston and Wakerley, in Lincolnshire Limestone ; these have the costse miusually

minute, numerous, and faintly defined ; they appear to be examples of dwarfed adult

forms. Other localities noted by Mr. Sharp in his memoir on the Oolites of Northamp-

tonshire ('Quart. Jour. Gcol. Soc.,' May, 1873), arc Ravens Wood, Glendon, near

Kettering, Ponton and Denton, near Grantham.

In North-West Lincolnshire at Santon Bridge, near to Appleby, a deep road cutting

exposes a good section of the lowest beds of Inferior Oolite, reposing upon dark-coloured

clays of Upper Lias ; the Midford Sands are altogether absent. The lowest bed of

Inferior Oolite is a dark-coloured marly rock only sparingly fossiHferous ; resting upon it

is a thick bedded pale brown, hard shelly limestone, containing a numerous and finely

preserved series of conchifera ; Trigonia kemisphairica is not uncommon, always as single

valves which never attain the dimensions of fully developed specimens in the Cotteswold

Hills ; it is accompanied rarely by valves of T. Pkillipsii.

In the same vicinity, higher in position, a small variety of our species {greyarid) occurs

abundantly in a large quarry of Lincolnshire Limestone adjacent to the railway station at

Appleby ; in size the specimens agree with others from a similar position at the opposite

extremity of the county near to Stamford ; compared with the typical form the Lincolnshire

Limestone specimens present some differences, the size measured upon the marginal

carina varies from six to fourteen lines, but the greater number are from ten to twelve lines.

The costae anteally near to the border form a slight vmdulation, more especially the

more umbonal rows ; the area in its surface and carinas has its ornaments less conspicu-

ously sculptured. It is difficult to separate specimens of this small variety in a condition

suitable for the cabinet, the valves are often in position, but distortion is also common.

The first few ill-preserved specimens are mentioned at page 1 1 in the introductory portion

of this monograph as T. (/recjaria, a name which should be retained only as indicating the

present small variety ; figures of which are given upon Plate XXXIII. The matrix, a pale

bufi'-coloured, tough limestone, is a coralline mud rock, identical in lithological characters

with beds which in the Cotteswolds immediately underlie the Oolite Marl, and into which

it passes insensibly ; locally they abound in the Cotteswolds with clusters of Nerincea,

Chcmnitzia and other univalves, more rarely also with Trigoniae, of which the following

•seven species have been separated, T. angulata. Sow., T. siibr/lobosa, Lye, 2\ costatula.

Lye, T. pullus, Sow., T. gemmata. Lye, T. PJdUipsii, ]Mor. and Lye, T. tuberculosa.

Lye.

At Brough, near Hull, the shelly Inferior Oolite also contains this variety, obtained

by Mr. J. F. Walker, of York.

The testacea of the rock at Appleby consists chiefly of numerous genera and species

of Conchifera, almost the whole of which are identical with Cotteswold forms, it is therefore

the more remarkable that the Trigonae at the northern locality are represented by a single

species of the Costatce, and one of the forms which in Gloucestershire occurs most rarely

;

the two quarries, the one Santon, the other at Appleby, together scarcely exceeding fifty
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feet ill thickness liave produced a greater number of specimens of T. hemisphcBrica than

the whole of the Cotteswolds. As the geology of the vicinity of Appleby was but little

known previously to the memoir by the Rev. J. E. Cross (' Quart. Jour. Geol. Soc.,' May,

1875), my thanks are especially due to that gentleman under whose guidance I visited

the quarries of that vicinity in the year 1870 ; the specimens figured in this monograph

were the gift of Mr. Cross. At Cloughton upon the coast to the northward of Scar-

borough, the Inferior Oolite Millepore bed contains some dwarfed examples of the variety

gregaria associated with T. reclicosta ; owing to the hard matrix and delicate condition

of the testacea ; specimens are rare and usually ill-preserved, they measure from six to

ten lines across the valves.

Affinities.—The distinctive features of T. hemispharica are so conspicuous, that it

will not readily be mistaken for any other species. The only form in the lower oolites

which appears to approach to it is T. tenuicosta ; when comparing specimens of equal

dimensions it will be seen that T. tenuicosta has greater convexity, that it is shorter and

truncated anteally ; its umbones are more elevated, narrow and pointed, its area is much

more excavated ; its carinae and the surface of the area generally has a much smaller and

more delicate ornamentation ; the costse also have a considerable anteal undulation

different from the simple anteal curvature of T. hemisphcBrica.

In the Upper Jurassic rocks of France one of the Costatos resembles T. hemisj^Iicerica

in having very numerous small costae; T.Efalloni, DeLor. (' Paleont de la Haute Marne,'

P. de Loriol, et E. Royer et IT. Tombeck (' Mem. Soc. Lin. de Norraandie,' torn. 13,

PI. XVII, figs. 13, 14, 15), has the numerous costse curved concentrically throughout

their course ; the marginal carina is minute, and therefore wholly unlike the large and

deeply sculptured carina of the British species.

Our species is not limited to a single stratigraphical position of tlie inferior oolite.

It occurs in the middle portion of the range of the Cotteswold Hills, between Chel-

tenham and Stroud ; its bed (Lower Trigonia Grit) overlies nearly two hundred feet of

the Inferior Oolite. In North West Lincolnshire, at the Sauton cutting, only foiu- or

five feet separate the shelly bed with T. hemispharica from the dark clays of the Upper

Lias ; both this and the position of the Lincolnshire Limestone are widely separated

from the Trigonia bearing Ragstones of the Cotteswolds ; the latter occupy a much
higher position, and have their ornaments more prominently sculptured than the

Lincolnshire specimens, in every stage of their growth.

The steep escarpments upon the eastern side of the Nailsworth Valley, with its

numerous quarries and other smaller rock exposures, has in its beds of hard white

limestones and their enclosed Conchifera exact counterparts of the fauna and deposits of

North Lincolnshire, reproducing upon a smaller scale the limestones which, in their

more northern prolongation, acquire so much greater thickness and importance. The
bed of oolite marl has disappeared in the Nailsworth valley, merged in the more indu-

rated limestones which are altogether without T. hemispheerica.
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The exact position of the shelly hemisphcErica bed of the Saiiton section is perhaps

rather doubtful, probably it should be referred to the Northampton sands, nearly at the

base of the formation.

(See series of comparative vertical sections, of members of the Lower Oolites, by J.

W. Judd, 'Mem. of the Geological Survey of England and Wales, Rutland, &c.,' Plate I.)

A most comprehensive and instructive series of sections drav/n to a scale of one inch to

fifty feet.

The Museum of the Royal School of Mines has a varied series of specimens of

T. hemisphcerica, from the Cotteswolds, from the district of Rutland, from South

Lincoln, and from North West Lincoln. A large Cotteswold specimen is in the geo-

logical museum of the University of Oxford. The collections of Dr. Wright, Chel-

tenham ; Mr. Witchell, Stroud ; Mr. S. Sharp, Northamptou ; Rev. J. E. Cross,

Appleby, and my own cabinet also, fully illustrate its several aspects.

It appears to be absent in the Inferior Oolite of Northampton, Oxford, Somerset and

Dorset ; neither has it been recorded at any foreign locality.

1 In the foregoing description I have expressed the conviction long since entertained by me, founded

upon a comparison of fossils of Lincolnshire limestone with those of the Oolite Marl and subjacent beds in the

Cotteswolds, that the fossil fauna of the two deposits are identical, and differ only in species which inhabited

the variations of sea bottom, such as may be expected to occur in a deposit which extends from the estuary

of the Severn to that of the Humber broken only by the upraised portions of Oxfordshire and Northamp-

tonshire.

The general scope of this monograph will not admit of any detailed comparisons between the fauna of

widely separated deposits ; it may, however, be useful to indicate a few typical forms which by their

considerable extension laterally connect the more distant deposits. At both localities the Ammonites are

almost absent.

Amongst the Gasteropoda will be found the gigantic Nutica LecJchamptonensis, which is rare

near to Stroud and to Cheltenham, but reappears abundantly in South Lincolnshire, and is well exemplified

in the Grantham Museum ; it is also present in the limestone at Appleby, exemplified in the collection of

the Rev. J. E. Cross.

Of the Conchifera, Li7na hellula. Lye, formerly obtained in the Nailsworth Valley at Culverhill in

considerable numbers in a quarry long disused, is specially deserving of notice ; it retains its colour par-

tially preserved ; examples are now in the Museum of the Eoyal School of Mines. As the rock of this quarry

is extremely hard the stone is not employed commercially and the shells are rare. A small specimen of

the species obtained by Professor Morris in the limestone of the Ponton cutting, South Lincolnshire, was

figured in the Great Oolite monograph of this Society, vol. for 1853, pi. iii, fig. 9. More recently it has

been found in South Lincolnshire, with the colours partially preserved. At the north-western extremity

of the County at Appleby it is met with abundantly in a beautiful condition, in tint a dull purple with

narrow concentric zones of cream colour ; specimens marking all stages of growth import a peculiar

aspect to the Limae in the collection of the Rev. J. E. Cross.

Of Brachiopoda the characteristic Terebratula fimbria of the Cotteswolds is found to have disappeared

in the limestone of Lincolnshire ; it retains the accompanying T. submaxillafa, Dav., which is also locally

abundant in the Cotteswolds ; at Appleby the specimens are peculiarly large, surpassing the Cotteswold

forms.

In contrast to the general accordance of species of Conchifera which exists between the Lincolnshire and



BYSSIFER^. 179

§ VIII. BlSSlFEB^.

Trigonia carinata, Ar/. Plate XXXV, figs. 3, 4, 4 a, 5, 5«, 6, 6«.

Trigonia carinata, Agassi: . Trigonies, p. 45, tab. vii, fig. 7, 10, 1840.

— SULCATA, ^5'a«sij. Trigonies, p. 44, tab. xi, fig. 16; tab. viii, figs. 5, 11

(Moulds).

— HARPA, Beshayes. Leymerie, Mem. de la Soc. Geol. Fran., torn, v, pi. ix,

fig. 7, 1842.

— CARINATA, Forbes. Quart. Journ. Geol. Soc, torn, i, p. 244, 1845.

_ _ d'Orbifjny. Pal. Fran. Terr. Cret., vol. iii, p. 132, pi. 286,

1843.

— HARPA, Matheron. Catal. de Corps, org. foss. du Depart des bouclies dii

Rhone, p. 166, 1842.

— CARINATA, Mareou. Rech. Geol. sur I'Jura Salin., p. 142, 1846.

— SULCATA, Mareou. Idem.

— CARINATA, Fitton. Quart. Journ. Geol. Soc., vol. iii, p. 289, 1847.

— — (TOrbiyny. Prodrome de Paleont., vol. ii, p. 78 (pars) ; exclude

T. elongata, 17 etage, 1850.

— HARPA, Arehiac. Hist. Progr., torn, iv, p. 322, 1851.

— CARINATA, Cor/ieul. Bull. Soc. Geol. de Fr., torn, viii, p. 435, 1851.

— — Bavignier. Statist. Geol. de la Meuse, p. 473, 1852.

— — Studer. Geol. Schweiz., torn, ii, p. 281, 1853.

— — Morris. Catalogue, p. 228, 1854.

— — Cotteau. Moll. foss. de I'Yonne, p. 76, 1854.

— — et SULCATA, Trilobet. Bull. Soc. Natr. Neuchatel, torn, iv,

p. 73, 1856.

— — Pictet et Renevier. Paleont Suisse, Terr. Aptien, p. 101, 1857.

— — Arehiac. Bull. Soc. Geol. de Fr., torn, vi, p. 496, 1857.

— — Lycett. On a Byssiferous Fossil Trigonia, Ann. and Mag. Nat.

Hist., p. 17, 1870.

Shell ovately elongated, or somewhat spindle shaped in young forms ; very convex in

the adult state^ umbones prominent, sub-terminal, acute, much arched inwards, and

slightly recurved. Anterior side very short, truncated, inflated, its border forming with

the other valve a large depressed space ; the posterior Ijorder is somewhat convex,

curved gradually towards the lower extremity of the prominent marginal carina. Escut-

cheon of great breadth and length, slightly concave, its borders raised in every direction,

traversed by strong diverging rugose scabrous ridges. Area very wide, conspicuously

Cotteswold districts it is remarkable that of the seven species of Trigonia obtained in the Cotteswolds above

enumerated, two only, T. pulliis and T. Phillipsii, occur in South Lincolnshire, and even these have

disappeared in the limestone at Appleby.
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bipartite, wilh two elevated, strongly indented, bounding carinae ; the upper half of the

area or portion adjacent to the inner carina has much concavity, with six or seven small

knotted costellae which take the same direction as the carina, and disappear upon the

posteal half of the area, obliterated by the large irregular plications of growth, M'hich

there cross the area and effiice the surface ornaments ; the other portion adjacent to the

marginal carina is slightly convex, with three or four knotted costelkc which are larger

than those of the upper or concave space ; there is no distinct median carina, but the

uj)per or inner costellse acquire the semblance of a median carina from its prominent

position adjacent to the more depressed concave space. The marginal carina is narrow,

elevated and ridge-like upon the umbo, becoming more rounded and depressed posteally,

it is crossed by large irregular sub-nodose plications, which are eflPaced posteally by the

plications of growth ; the inner carina is also prominent near to the umbo, it is occupied

by a line of unequal, irregular, nodose varices formed by the lines of growth. The ante-

carinal groove of the left valve is narrow, and similar in character to the post-carinal

groove of the right valve. The other portion of the surface has about eighteen rows of

elevated narrow plain costfe, all of which originate at the anterior border, their direction

is at first horizontal upon the depressed anterior sides, but with the curvature of the

valve, each bends obliquely downwards towards the marginal carina until it arrives at the

groove of the left valve, when its extremity becomes suddenly attenuated and passes

downwards to the extremitv of the costa next in succession : in the right valve the

attenuated extremities of the costs) touch the marginal carina. In fully developed shells

the two or three last formed costse ^have less obliquity, and follow more nearly the

direction of the lower border.

The lines of growth have great prominence ; they produce reticulations where they

cross the costellas of the area, and upon the sides of the valves they sometimes even

break the continuity of the costa;, giving to them a wrinkled or broken aspect.

One other feature, altogether unusual in this genus, and which imparts a distinctive

character to the present section, consists in the presence of a small, distinct byssal

aperture, with a slightly thickened margin upon the anterior border of the valve, a feature

which pertains only to examples of fully developed growth.

In fully developed specimens the length of the marginal carina is equal to twice the

diameter of the united valves, and is somewhat greater than twice the diameter of a valve

measured at right angles to the marginal carina.

It is distinguished from all others of the costatse by the unusually large escutcheon,

by the great prominence of the bounding carinae to the area, by the great obliquity and

straightness of the costse; lastly, by the presence of the byssal aperture.

English Neocomian specimens, when of full size and retaining the test, are usually

defective at the posteal portion of the area and escutcheon, the siphonal border and

adjacent thin portions of the shell having been broken away retain the sharp fractured

edges, a condition which indicates that the moUusk was destroyed suddenly, and probably
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perished from the attack of some predaceous species. As this does not coincide with

the usual condition of fossil tests of this genus, a special cause is required to account

for it. The byssal aperture indicating a fixed or sedentary condition offers an explanation

;

the adult mollusks fixed by their byssal appendages had not the free saltatory motions

of other Tn(/onlcB, and became victims to the marine flesh-eaters which attacked the

siphonal or thinner and more exposed upper portions of the valves. The appearance of

the lines of growth indicate that the byssal orifice was formed at the completion of

adult growth ; the shell generally at that period, and more especially the area, exhibits

commonly an abraded aspect similar to the appearance of adult Bysso-Aroas, and

probably produced by similar conditions of existence. Usually, therefore, it is only upon

immature specimens that the sitrface ornaments of the area have been fully preserved,

and even in such instances the posteal portion had no longer distinct carinas or costellae,

their positions are occupied by transverse rugose folds.

Some alteration in the figure of the area and escutcheon took place daring the

progress of growth ; the young specimen, figure 4 a, has the escutcheon comparatively

small and concave ; the surface of the area equals the other portion of the valve, so that

the length of the siphonal border is equal to the hinge-border ; in the adult state the

escutcheon extends fully three fifths of the posteal slope, and the siphonal border is com-

paratively short.

The figures of T. carinata, given in the work of Agassiz (' Trigonies,' tab. vii, figs.

7-—10) represent two small specimens deprived of their tests ; the surfaces of the area and

escutcheon are not preserved, and the costse are only faintly indicated. T. sulcata of the

same work (tab. viii, figs. 5—7) represents an internal mould of ?'. carinata. Fig. 8 is

a large example deprived of the test ; it has traces of the oblique costse, but has no por-

tion of the surfaces of the area and escutcheon ; figure 10 represents a very young

specimen destitute of any portion of the surface ; the species, therefore, is very inade-

quately illustrated by the figures of these two supposed species.

The figures of T. carinata given by d'Orbigny (' Paleont. Fran. Terr. Cret.,' plate 286),

although affording beautiful examples of lithographic art, are not altogether satisfactory

representations of the species. The larger of the specimens is not of adult growth, but

should represent the changes which had taken place over the posteal portion of the area

in the elFacement of the carinse and intercarinal costellse by rugose irregular plications

;

on the contrary, the carinse, including a delicate median carina and the intercarinal

costellse, continue prominent even to the siphonal border ; there are no differences in the

intercarinal spaces ; the escutcheon assumes the aspect of a deep concavity, and the

cost£e although prominent are without the posteal terminal attenuations. These several

features differ essentially from the more perfectly preserved examples of the species from

Atherfield, so celebrated for the fine condition of its Neocomian Testacea. The descrip-

tion in the text of the same work is so concise that it does nothing to rectify the

incorrect details of these figures.

24
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JJfmities and Differences. The Lyrodon sulcatum of Goldfuss is one of the Cretaceous

Scabra, and altogether a different species ; it is better known as Trigonia sulcataria, to

which the reader is referred. T. peninsularis, Coquand (' Monogr. de I'etage Aptien de

PEspagne,' pi. xxiii, fig. 3), is the only other costated Trigonia known in the Cretaceous

rocks ; its general aspect is that of sectional degeneracy, and has no near affinity with

T. carinata ; it is chiefly remarkable for the very irregular and unequal costse, some of

which are angulatcd mesially ; the few last formed become irregular plications.

By a singular error, which could only have arisen from an imperfect acquaintance with

British Trigonia, D'Orbigny (' Prodr. de Paleont.,' vol. i, p. 338, No. 161 ; also

vol, ii, p. 78, No. 288) made Sowerby's figures 1, 2, of T. elongata, from the Oxford

Clay of Weymouth, to be identical with the Neocomian T. carinata. Our figures of each

of these species render any detailed comparison between them unnecessary.

Positions and Localities. T. carinata occurs in the Upper Neocomian formation, in

the lowest or Perna Mulleti bed at the Atherfield section in the Isle of Wight ; the test is

usually only partially preserved ; specimens are of every stage of growth, but it is some-

what rare, and its condition of preservation compares unfavorably with the numerous

valves of Conchifera at that celebrated locality ; other localities and Neocomian positions

are Hythe, Lympne, and Maidstone, at which places the test is usually absent, the fossil

consisting of glauconitic sandstone. It is unknown in the Middle Neocomian Stage at

Speeton, Tealby, Norfolk, and Cambridgeshire.

Our figures represent Atherfield specimens excepting Plate XXXV, fig. 3, from

Upper Greensand, near to Ventnor. The latter, although deprived of the test, has the

surface ornaments well preserved. Apparently also the range of T. carinata is even more

considerable than is indicated by the Isle of Wight specimens. Certain internal moulds,

very imperfect and unfit to be submitted to the artist, Avere forwarded to me by Mr.

Cunnington from the Upper Greensand of Devizes and from the Chloritic Marls of

Warminster ; their occurrence at the latter locality and position in the highest beds of

the glauconitic series extends the range of T. carinata, and exceeds that of any other

known example of the genus.

It is also noteworthy that, although the range both stratigraphically and geographically

is so considerable, no separation into varieties occur ; the more close or more distant

arrangement of the costae represent the limits of variation. It will be observed that the

small specimen from Upper Greensand of Ventnor, Plate XXXV, fig. 3, ofi'ers no

distinction from the specimen, fig. 4, which is of similar size, and obtained in the lowest

bed of the Neocomian formation at the Atherfield section, separated from the newer

position by upwards of 1000 feet of strata.

T. carinata is absent in the Gault both of Kent and of the Isle of Wight, and

equally so in the Greensand of the Blackdown and Haldon regions and in the Chloritic

Marls of the South Devon Coast.

Foreign localities cited are all Neocomian ; these are Saint Saveur, Vaux-sur-Blaize,

Brillon, Greaux, Vorey, near Besangon. Switzerland—Hautervive, near Neuchatel.
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ADDENDA.
Species and Varieties of Trigonice figured in this Monograph which were not received

sufficiently early to allow of the descriptions being placed in their proper sectional

order.

Trigonia scapha, J^. pi. XXXVIII, fig. 6 (Scaphoide^).

Trigonia scAvni, Affassiz. Trigonies, p. 15, pi. vii, figs. 17—20, 1840 (internal

moulds).

— — d'Orbigny. Prodrome de Paleont., vol. ii, p. 79, No. 293, 1850.

— — Pictet. Paleont. Suisse, pi. c.xxviii, figs. 6—8, 1866.

— HuNSTANTONENSis, Seeley . On the Fossils of the Hunstanton Red Rock,

Ann. and Mag. Nat. Hist., 3 series, No. 82,

p. 276, October, 1864 (mould).

Shell scaphoidal, anterior side short, somewhat truncated, posterior side produced,

rather depressed ,• umbones elevated, somewhat recurved, superior border lengthened,

nearly straight, curved posteally with the siphonal border, which is of moderate length,

its lower extremity curving elliptically with the lower border. The escutcheon is

moderately lengthened and depressed ; the area is wide and slightly convex. The only

specimen at my disposal is deprived of the test ; the area therefore exhibits only the muscle

scar ; the other portion of the shell or palHal surface retains traces of the surface ornaments

;

there are a few nearly perpendicular subnodose costae which pass downwards from the

angle of the valve to the middle, where they meet the extremities of another oblique

anteal series of similar but smaller costse. The dental hinge processes are large.

Dimensions of the mould above described

:

Length, 26 lines ; height, 14 lines ; thickness, 9 lines. The convexity is less than in

the mould figured by Agassiz, which is probably the effect of vertical pressure.

The only British specimen known is in the Woodwardian Museum : Cambridge, the

surface ornaments are obscure. It was deposited there by Mr. H. Seeley, and catalogued

by him in his list of Hunstanton fossils under the name of Trigonia Hiinstanfonensis,

'Ann. and Mag. Nat. Hist.,' October, 1864. Subsequently in a communication to the

same periodical Mr. Seeley expressed his belief that the fossil was not derived from the

red rock of Hunstanton, but that it came from the drift of Norfolk. The general aspect of

the mould agrees with the latter conclusion.
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Position and Localities. The moulds figured by Agassiz are from the Neocomian

formation at Voray, near Besangon. The specimen figured by Pictet ('Palcont. Suisse,'

plate 128, figures 6—8) has the test preserved ; the broad area with its median groove,

large transverse plications, and bounding tuberculated carinae is conspicuous ; the first-

formed six rows of pallial varices are nodose and transverse ; they pass across the valve

without interruption, the succeeding rows are broken and angulated about the middle

of the valve; all are nodose.

Within the period during which these sheets were passing through the press I have

been favoured by the Rev. T. Wiltshire with moulds of two Trigonise from his fine

collection of Hunstanton fossils obtained by him in the Red Chalk (Gault) of that

locality. The moulds represent a short suborbicular form distinct from T. scapha, but

their condition of preservation will not allow of comparison with any other recognised

species.

Trigonia exaltata. Lye, sp. nov. PI. XXXVIII, fig. 2 (Scaphoide^).

Shell scaphoidal, somewhat depressed, truncated anteally, much produced posteally

;

umbones subanterior, much elevated, incurved, and recurved, anterior side very short,

forming a flattened surface anteally, curved elliptically with the lower border ; superior

border lengthened, concave. Escutcheon lengthened, plain, concave, its upper border

raised. Area narrow, flattened, traversed longitudinally by an oblique mesial furrow

and crossed by very numerous, irregular, wrinkled, and rugose plications which become

prominent at the position of the inner carina and at the median furrow ; at the outer

angle of the valve near to the apex is a distinct small and narrow carinal elevation, which

with advance of growth changes to a line of small papillated oblique elevations ; these

become evanescent over the posteal moiety of the valve which has no carinal elevation.

The other portion of the shell is characterised by a series of nearly straight, large, nodose

varices, about fourteen in number ; the nodes are large, and rounded near to the angle of

the valve ; the more posteal six rows have the nodes more cordlike or unequal and

irregular near to the pallial border ; the first-formed few rows of varices are oblique and

near to the anteal curvature of the valve are replaced by or are united irregularly with a

smaller, more numerous, shorter series of varices, the few first formed of which become

attenuated and pass across the flattened anterior surface of the valve to the pedal border

;

the junctions of the extremities of the two series are throughout very irregular ; and the

last-formed three or four posteal perpendicular rows are also very ii-regular. The lines of

growth are large and widely separated.

Dimensions of the large specimen figured upon our plate :

Length 5|- inches ; height 3^ inches ; thickness through the single valve 10 lines.
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Affinities and Differences. The nearest analogue of this grand species is T. navis,

Lam. ; the latter has the general figure shorter and more convex ; the anteal flattening of

the valve is more pronounced ; the escutcheon is wider, more excavated, and shorter ; the

smooth area and pallial rows of varices, attenuated upwards, are also very distinctive

features.

T. scapha, Ag., a much smaller and shorter species, is characterised by the angularity

formed by the two portions of the varices about the middle of the valve, by the smaller

elevation of the umbo, by the absence of any distinct anteal flattening or truncation, and

by the greater breadth of the valve at the siphonal border.

T. Bobinaldina, D'Orb., from the Neocomian formation of Saint Sauveur (Yonne), one

of the Scaphoidea, has the general convexity much more considerable, so that the diameter

through the united valves is equal to three fifths of the length ; the area is without

tubercles at the angle of the valve ; it has no median furrow and has no clear separation

from the pallial surface ; the escutcheon is short and has great breadth.

Position and Locality. Our figure represents the largest known example of the

Scaphoidece ; the original is a specimen in the British Museum which bears the inscription

Drift of Norfolk ; its history is unknown. The general aspect indicates that its original

seat was the Middle Neocomian formation of West Norfolk, a locality from whence

the specimens of T. ingens in the Lynn Museum were derived and probably also the

mould of T. scapJia in the Woodwardian Museum last described.

Trigonia pulchella. At/. PI. XXXVin, figs. 10, 11, 12, \2 a (Scaphoide^).

Teigonia pulchella, Agassiz. Trigonies, p. 14, tab. ii, figs. 1— 7, 1840.

— — Marcou. Recherches Gcologiques sur le Jura Salinois, Soc.

Geol. de France, § 47, 1846.

— — Terquem. Paleout. du Dep. de la Moselle (Extr. de la Stat.

de la Moselle), p. 23, 1855.

— — Quenstedt. Der Jura, p. 311, tab. xliii, fig. 1, 1857.

— — Oppel. Jura-Formation, Wurtemb. Natur. Jahreshafte, 12— 14

Jabrg., p. 406, No. 426, 1857.

— — Quenstedt. Handbuch der Petrefactenkunde, tab. xliii, fig. 14,

1867.

— — I^epsius. Beitrage zur Kentniss der Jura-Formation im Unter-

elsass, p. 48, 1875.

Shell small, subquadrate, moderately convex mesially, depressed anteally and posteally

;

umbones small, anterior, little elevated ; hinge-border lengthened, straight ; anterior side

perpendicular, abruptly truncated ; lower border slightly curved, having near to its posteal

extremity two or three short perpendicular folds corresponding with as many depressions

and prominences in the interior of the shell ; its extremity forms nearly a right angle with
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the siphonal border, the superior extremity of which forms a similar angle with the

posteal extremity of the lengthened, narrow, elliptical escutcheon. The area is somewhat

convex, its size is nearly equal to the other portion of the valve ; it has a series of large

acute transverse costellBe, which are somewhat broken at the position of the usual median

furrow, which is not distinct. The marginal carina is represented by a row of regular,

minute, rounded })apilla3. The other or pallial portion of the valve has a small series of

subnodose varices which are variable in figure ; occasionally the anteal varices are curved

and entire, more frequently they are broken raesialiy, when their anteal portions become

horizontal
; posteally there are two or three short perpendicular rows. The interiors of

the valves have the nacreous layer of the test preserved ; the hinge processes are unusually

large ; the borders of the valves are plain excepting the depressions and prominences near

the posteal extremity of the pallial border.

The anteal truncation and the characters of the varices ally it to the ScaphoidecB

;

the internal pits near to the posteal extremity of the pallial border resemble a similar

feature in the Cretaceous Quadratce, from which section, however, it is separated decisively

by its plain escutcheon.

The T. pulcIit'Ua of Reiiss (' Die Versteinerungen der Bohmischen Kreideformation,'

tab. 41, fig. 3) is a minute form, having no affinities with the species to which Agassiz

had previously given the same name ; only two lines in length, it is allied to and may

possibly represent the very young condition of T. disparilis, D'Orb. (' Pal. Fran. Terr.

Cret.,' vol. 3, plate 299), which it resembles in its radiating, knotted, xmequal costae, and

in the transverse costellse which cross both the area and escutcheon ; it has not occurred

in Britain.

The stratigraphical range of Trigonia piilcliella, Ag., appears not to be limited to a

single geological position ; it was first obtained by M. Grossly at Urweiler and at

Miihlhausen (Department of the Haut-Rhin), in beds which were assigned by himself

and by Agassiz to Upper Lias, but regarded by them as representing a peculiar and local

development of that formation.

M. Terquem obtained this Trigonia in the bed of Marly Sandstone or Gres Supra-

liassique of the Department of the Moselle, associated with Trigonia navis, T. litterata,

and a series of Testacea, several of which have their equivalents in some portion of the

Supra-liassic Sands of England, in the Cotteswold Hills, and in the southern counties.

The more northern or Yorkshire development of these sands presents differences both

lithological and palajontological.

Professor Qucnstedt from an extensive knowledge of the strata of Urweiler and its

numerous Testacea exemplified in plates 42, 43 of his ' Der Jura,' determined the

position of T. pulchella to be the lowest zone of Inferior Oolite or that of Ammonites

torulosus, associated with Trigonia navis, Jmmonites opalinus, A. Hircinus, Vcnulites

trigonellaris, Trigonia similis, &c., a remarkable association of Testacea which is almost

wholly distinct from any British assemblage of Inferior Oolite fossils. Several of these
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forms have their analogues or are even identical with Cotteswold species of the Supra-

liassic Sands.

Professor Oppel also (' Juraformation,' p. 400) referred T. pulchella to the lower

portion of the Inferior Oolite, of which he regarded it as a characteristic species ; he

recorded its occurrence at Gundershofen (Bas Rhin), Milhau (Aveyron), and Metz

(Moselle).

It is only recently that T. pulchella has become known as a British species ; its

discovery in a lower stratigraphical position has resulted from the persevering researches

of Mr. Keeping, of the Woodwardian Museum, Cambridge, who obtained specimens in the

Upper Lias at Bracefield brick-pits, near Lincoln, associated with Ammonites serpentiniis,

A. bifrons, A. communis, and other Ammonites special to that zone. The Lincoln

specimens are smaller than those figured by Agassiz, and by Quenstedt in his ' Der Jura ;'

they agree better with the figure given by the latter author in his ' Handbuch der Petre-

factenkunde,' tab. 43, fig. 14. It has not been obtained at any other British locality.

Trigonia affinis. Miller. PI. XXI, fig. 7, also PI. XL, fig. 2 (Glabra).

Tkigonia affinis. Sow. Min. Conch., tab. ccviii, fig. 3, vol. 3, 1818.

The description of this species and also of T. excentrica given at pages 94 and 95

require to be supplemented by the revised present description.

Shell short, convex mesially, umbones not prominent, erect, anterior side produced

and rounded, hinge-border short, its outline slightly convex, curved elliptically, with the

posteal extremity, which is obtusely rounded. The sides of the valves have numerous

small regular subconcentric costse which have prominence anteally even to the border
;

they disappear rather suddenly about the middle of the valve, and the posteal half of

the shell is plain ; the posteal slope is slightly flattened and is distinct only near to the

apex. The lines of growth are only slightly defined ; there are three arrests of growth,

which are also only obscure. The hinge characters have not been exposed.

The specimen, Plate XL, fig. 2, contributed by Mr. Vicary, has the length 31 lines,

the height 24 lines, the convexity of a single valve 7J lines.

Compared with T. excentrica the general figure is larger, much shorter, or more

equilateral ; the umbones have less prominence, the costse are more numerous, imperfectly

developed, and nearly approach the concentric figure. Specimens of advanced growth

acquire much thickness and their costse become evanescent. For the most part the

specimens upon the tablets of our Greensand Collections, both public and private, are

very indifferently preserved and are not separated from specimens of T. excentrica.

Positions and Localities. The specimen figured, PI. XL, fig. 2, was obtained by Mr.
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Vicary at Great Haldon in tlic pebble-bed which overlies the Blackdovvn and llaldon

Greensand, associated with other characteristic Trigonia of the Upper Greensand.

Another imperfect specimen was obtained by Mr. Meyer in the Chloritic Marls in the

vicinity of Axmouth. It appears to be rare.

Trigonia dunscombensis, Lye, sp. nov. PI. XL, figs. 5, 6 (GLABRiE).

Shell subovate or ovately oblong, very convex, umbones antero-mesial, prominent, not

recurved ; superior border slightly concave, its posterior extremity curved elliptically with

the siphonal border, which is short and curved with the inferior border ; the anterior

border is produced and rounded. In the young condition the costse are very closely

arranged or almost linear ; they pass horizontally across the valve and are slightly

undulated at each of the extremities in a manner resembling T. excentrica, but less

pronounced. With advance of growth the costae become narrow, prominent, and much

more distantly arranged, their prominence continues in well-preserved specimens even

to the lower border ; they disappear posteally, so that about one third of the valve is

plain. The valves have no decided arrest of growth, but the lines of growth are irregular

and strongly defined.

The nearest ally is T. excentrica, compared with which the general figure is shorter or

less produced posteally ; the convexity is much more considerable ; the eostte are more

^prominent, less excentric anteally, the rows are also more widely separated, more especially

upon the middle portion of the valve and near to the lower border, at which part of the

valve in T. excentrica the costae are usually evanescent.

Dimensions of the specimen, PI. XL, fig. 5 :

Height 21 lines ; length 26 lines ; diameter through the single valve 9 lines.

The test is of considerable thickness and is often found separated into two layers, of

which the inner layer is of much the greater thickness; its surface consists of a series of

minute, closely set perpendicular lines, often of unequal size ; they are more or less

impressed by distantly arranged concentric lines of growth.

Numerous specimens have been placed at my disposal by Mr. Meyer, collected by

him in the Chloritic Marls of the South Devon Coast, near Sidmouth ; more especially

in the clifiFs at Dunscombe, Branscombe, and Beer Head. All the specimens are more

or less imperfect or fragmentary and their outlines are rarely preserved entire ; they

afford little information concerning the hinge processes or of the interior of the shell ; as,

however, large portions of the surface are often very well preserved, the costae can be

compared with and separated from the T. excentrica of the Blackdown Greensand. The

general very defective condition of the Trigonia Glabrae in the Upper Greensands will

account for my having mistaken some of them for T. excentrica as at p. 90. I therefore
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take the present opportunity of stating tlmt in no instance does it appear certain that

an example of T. ewcentrica has occurred in a higher position than the Blackdown Green-

sand.

Trigonia debilis, Li/c, sp. nov. PI. XL, figs. 8, 8 « (Glabrae?).

Shell small, subovate, moderately convex, unibones pointed, produced, antero-mesial

;

costse upon the sides of the valves, depressed, rounded, very closely arranged, horizontal,

or transverse, each having an undulation and becoming smaller posteally where their

extremities are suddenly turned upwards, meeting the divisional line of the valve at a

considerable angle. The small posteal slope has the costejlse crowded, transverse, and

scabrous.

The single specimen figured is broken at the siphonal and lower borders ; the height

and length are nearly equal, or 5 lines. The costse are thirteen in number, but apparently

five others would be required to render the shell perfect to the apex.

Probably this is only the young condition of a much larger species ; it has some

resemblance to young shells of the Glahrce, but is quite distinct from either of the known

Greensand species in their young states.

Collected by Mr. Meyer in the bed No. 10 of the Chloritic Marls of Dunscombe

Cliffs.

Trigonia crenulifera, sp. nov. PL XL, figs. 1, 1 «, 1 h, 7, 9, 9 a (Scabr^e).

Shell near to the general figure of T. scabricola, but shorter and wider, or more

expanded posteally ; the umbones are remarkable for their great elevation and their

recurvature ; the anterior side is very short, but is curved elliptically with the lower

border ; the anterior face of the shell has little convexity with considerable breadth. The

hinge-border is concave and short ; the escutcheon is very large and concave, its borders

are raised ; it is traversed transversely by a series of scabrous costellas which are not

altogether regular and have their direction somewhat oblique; they curve irregularly

where they pass across to the area, which has greater breadth than in species generally of

the aliformis group ; it has much convexity, is conspicuously bipartite, its boundaries,

separating it from the escutcheon and from the sides of the valves, are well defined ; it

has a deep mesial furrow wdiich interrupts a series of prominent crenulated costellae which

are disposed somewhat irregularly or nearly in zigzag order ; in the adult condition the

posteal portion of the area widens and becomes more flattened ; the costellEe are ultimately

replaced by irregular transverse plications.

The sides of the valves are covered by a very numerous and closely arranged series of

25
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crenulated costae sometimes twenty-five or more in number, small at the divisional angle

of the valve ; they enlarge downward, the summits of the rows are everywhere narrow,

and delicately crenulated ; their direction is obliquely downwards over the middle

portion of the valves ; the first formed or more umbonal rows are curved forwards

anteally, becoming attenuated and almost horizontal upon the anteal face of the shell.

The internal mould is usually seen in the South Devon specimens ; the dividing

ridge of the area is strongly defined ; the lower borders of the valves are slightly dentated

and the impressions of the costau are more or less visible, resulting from the considerable

attenuation of the test, a feature in which it differs from allied species of the aliformis

group.

Dimensio7is. Length of the largest specimen figured 32 lines. Height 30 lines ;

convexity of a single valve 10 lines.

Affinities. Compared with T. crcnulata from Le Mans, our species has the costse

usually more prominent, rugose, and less numerous ; the area and escutcheon are more

steep, or form a more considerable angle with the other portion of the shell ; the posteal

slope in T. crenulata is therefore more expanded and more fully exposed when a valve

is placed horizontally and viewed from above ; the median furrow is distinct, [but is

without the deeply impressed groove of T. crenulifcra ; but the chief disthiction consists

in the prominent zigzag costellse upon the area and escutcheon which imparts a character-

istic aspect to that portion of our shell.

T. crenulata is exemplified in specimens from Le Mans in the ' Paleontologie

Frangaise ' of D'Orbigny, vol. 3, pi. 295, which has the area destitute of costellse.

The splendid specimen figured by Agassiz, ' Trigonies,' pi. vi, figs. 4, G, obtained at

the same locality, is depicted with very small irregular crenulated transverse costellse

upon the lunbonal or anteal portion of the area—a varietal character forming some

approximation to, but distinct from, the prominent and pecuhar costellse of our

species. Compared with T. scabra, Lam., the latter form has the costse upon the

sides of the valves much larger ; they pass across the area and escutcheon continuously,

much reduced in size, but are not interrupted by the elevated boundaries which mark

the limits of that portion of the shell; they are therefore without the large irregular or

broken costellse of our species.

The peculiarities of the costellse possess some resemblance to a similar feature

exhibited upon the area and escutcheon in one of the Scahrce from Bogota, figured and

described by D'Orbigny under the name of T. subcrenttlata, ' Coquilles foss. de Colombie,'

pi. iv, figs. 7, 8 ; the latter shell has the general figure much more inflated, with a much

smaller and more concave area, which, however, is altogether without the deeply impressed

median groove of T. crenulifera, the junction with the escutcheon is ill defined, the

transverse costellse have an undulation not broken by a median groove as in T.

crenulifera ; the crenulated costse upon the sides of the valves are very small and widely

separated.
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StratiffrajjJiicaljjositions and Localities. Numerous specimens more or less defective

in their general condition have been obtained by Mr. iMeyer, in hard rock of the

Chloritic Marls in cliffs between Beer Head and Sidmouth, also from Pinhay Cliff near

Lyme Regis ; they present some variability in the prominence of the lines of growth, and

also in the costellse upon the area and escutcheon. Mr. Meyer states that specimens

occur of much larger dimensions in the cliffs near Dunscorabe ; but from the hardness of

the rock he has found it impossible to get them out.

Associated with them are the following species of Trigonia— T. snlcataria, T.

jjennata, T. Meyeri, T. Vicaryana, T. Arclnaciana, T. scabricola ; and in the cliff a large

specimen has been seen of what Mr. Meyer believes to be T. quadrata, kg., and also

indications of another large species. Ample and valuable imformation upon the position

of our species in connection with its localities and the associated Testacea will be found

in a paper by Mr. Meyer, ' Quart. Jour. Geo!. Soc.,' August, 1874. The beds 10 to 12

of the classified section in the memoir contain one species, there assigned doubtfully to

T. cremdafa.

The specimens from Pinhay Cliff are usually more rugose, their costse are more highly

ridged, their crenulations indistinct, the costae are of larger size and fewer in number,

probably it should be regarded as a variety, but their usual condition of preservation

forbids any rigid comparison.

With the numerous Cretaceous Trigonice kindly forwarded to me by Mr. Cunnington,

were several examples from the Upper Greensand of Potterne, near Devizes, which

although partially deprived of the test retained some portions of their surface ornaments

upon the escutcheon and area, and should apparently be referred to the present species

;

they are now deposited in the Museum of the Royal School of Mines.

T. crenulata. Lam., has also been recorded by Professor R. Tate, in the Hibernian

Greensand of the North East of Ireland, 'Jour. Geol. Soc.,' 1864, p. 30. As the

position accords with that of our species, it is not improbable that both of them

represent the same Trigonia.
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TrIGONIA CYMBA, Cont. PI. XXXVIII, fig. 1 (CLAVELLATiE).

TiiTGONi.\ CYMBA, ContpJeuH. Etude de I'Etage Kiinineridieu ilans les iiiv. de Moiit-

beliard, el dans le Jura de France ct AugK-terre,

Extr. Mcni. de la Soe. d'emulation dii Donbs, pi. xiv,

figs. 1, 2, lS.i9.

One of tbe Clavellai^, remarkable for the considerable elongation of the valves

posteally, for tlie small curvature of the rows of costa) vi^hich are nearly horizontal, for

their inconspicuous tubercles, and for the small development of the ornaments upon tlic

valves generally.

The general figure has some resemblance to the more lengthened forms of the

PholadomycB ; the umbones are large, elevated, and nearly erect, placed within the

anterior third of the valves ; the anteal portion of the shell has considerable convexity,

the posteal and more lengthened portion is comparatively much dej)ressed. The escut-

cheon is lengthened, narrow, flattened, and slightly depressed. The area is narrow,

bounded upon each side by a row of minute tubercles over the anteal or umbonal half

of its length ; over the same portion there is also a distinct median furrow and delicate

transverse plications ; these ornaments disappear about the middle of the valve ; the

posteal half of the area has only transverse rugae which are not very strongly defined

;

it is also much depressed. The other portion of the shell has rows of clavellated costas

about fifteen or sixteen in number, small, nearly horizontal, or coinciding in their

direction with the lines of growth ; anteally they do not extend to the border of the

valve. The tubercles in the rows are small, nearly equal, compressed, little elevated,

and near to the lower border they become small scabrous elevations.

Length of the specimen figured 4j inches ; height 2 inches ; convexity of the single

valve 7 lines.

The imperfect example herewith figured was obtained by J. C. Mansel Pleydell,

Esq., in Portland Sand of the cliff's in Kimmeridge Pay, Dorsetshire. The minuteness

and delicacy with which the characters of the surface have been preserved leave little

cause to regret the absence of the test, but the surface ornaments have much less promi-

nence than in the fine specimen figured by M. Contejean, from Mont. Beliard, at which

locality he states that it is abundant.

The unusually lengthened and much curved figure, together with the numerous,

small, nearly horizontal rows of costse, and inconspicuous closely set tubercles, serve to

separate it from other clavellated Trif/onice of the Upper Oolites. The convexity

anteally is considerable and contrasts with the lengthened and depressed posteal portion

of the valves ; these comparisons refer more especially to T. Pellati, Mun., T. Catlaldi,

Mun., T. Alma, Cont., and T. miiricata, Goldf.
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Trigonia Alina, Cont. PI. XXXVIII, fig. 3 (Clavellatje) ; also variety, PI. IX,

fig. 2 (corrected).

Trigonia Alina, Contejean. Etude de I'Etage Kimmeridien Jans les environs de Mont-

beliard et dans le Jura de France et Angleterre, Extr.

Mem. de la Soc. d'Emulation du Doubs., pi. xiv,

figs. 3—5, 18.i9.

— — P. de Loriol, E. Royer, et II. Tombeck. Descr. G60I. et

Paleout. desEtages Jurassiques superieurs dela Haut

Marne, Mem. Soc. Linn, de Normandie, torn, xiii,

fig. 5, pi. xvii, 1872.

Shell ovately trigonal, convex, short anteally, lengthened posteally ; umbones anteal,

prominent, obtuse, ranch arched inwards. Hinge-border lengthened, slightly raised, its

posteal extremity forming an obtuse angle with the short siphonal border ; anterior and

lower borders curved elliptically. Escutcheon large, lengthened, and concave, its length

being equal to the height of the valve. Area narrow and flattened, its width not

exceeding that of the escutcheon ; it has the usual median furrow, and has transverse

irregular plications which enlarge slightly at their extremities, forming small bounding

elevations or carinae.

The other portion of the shell has numerous, closely arranged rows of small nodose

varices (our specimen, a small one, has seventeen rows) ; their general direction have but

little curvature, but are not altogether regular and symmetrical in their course ; their

posteal extremities form right angles with the angle of the valve which they touch ; the

nodes in the rows are small, rounded, closely arranged, often touching each other, and

vary little in size, excepting that the three or four rows last formed have the nodes larger

and less closely arranged; but as our sole specimen is not of adult growth this feature

has but little significance ; the few first formed or umbonal rows are nearly plain or

slightly knotted.

Compared with other allied examples of the Clavellatce, the distinctive characters

consist of the narrow and nearly smooth area, the large escutcheon, the general figure of

the shell curved and lengthened posteally, the considerable number and close arrange-

ment of the small nodose costse, together with the small curvature which the rows make

upwards near to the angle of the valve.

Upon comparing the original figure in the work of Contejean with that of de Loriol,

Royer, and Tombeck, some differences exist ; the latter has the rows of costa; less

numerous, the tubercles are fewer or more widely separated in the rows, the diminution

in the size of the few last-formed costse is also a distinctive feature ; the general figure of

the shell has greater height, and is more attenuated at the posteal extremity ; it would
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appear also that the rows of costae have a greater curvature upwards towards the carina

than obtains in the specimen figured by Contejean.

Straligrapliical position and Locality. The specimen upon which our description is

founded is deposited in the Museum of the University of Oxford, and was obtained in

the Portland Limestone of Shotover Hill; it is of less advanced growth than the

specimen figured by Contejean, and still less so than the one figured by De Loriol ; the

area and its bounding carinas are only indifferently preserved, so that their little plica-

tions are not shown.

For this addition to the Trigonice of the Portland formation I am indebted to the

liberality of the late Professor Phillips, who obtained and forwarded to me well-executed

plaster casts of all the Trigotda in the Geological Museum of the University of Oxford.

Increased knowledge of the Clavellatcs of the Kimmeridge Clay has led me to regard

the specimen figured, Plate IX, fig. 2, and there given as a supposed variety of T. incurva,

as referable rather to a variety of T. Alina, Cont., having fewer costae than the shell of

the Portland Oolite, but possessing no other distinctive feature.

Trigonia Hudlestoni, Lye, sp. nov. PI. XXXIV, figs. 5, G ; PI. XXXIX, figs. 1 a

and 2 (Clavellatjs).

Shell ovately trigonal, depressed, excepting the posterior slope which is steep and

convex. Umbones prominent, pointed, nearly erect ; anterior side very short, its border

curved elliptically with the lower border ; hinge-border straight, lengthened, sloping

downwards, forming less than a right angle with the anterior border. Area narrow,

flattened, transversely delicately plicated ; marginal carinaB small, minutely and densely

tuberculated, excepting upon its lower third, where the tubercles disappear, and it

becomes plicated or obscurely nodose ; inner carina large, transversely prominently

plicated ; median carina small and distinct, represented at the upper half of the shell by

a row of minute, closely placed tubercles, which become obsolete over the lower half of

the area. Escutcheon depressed, somewhat excavated, flattened obliquely, irregularly

plicated ; its length is considerable, or exceeding half the length of the entire valve ; no

part of its surface is visible when a valve is placed horizontally and viewed from above.

The rows of tuberculated costae are about eighteen in the fully developed form ; they

are narrow and elevated with about twelve or thirteen tubercles in each row, the rows

are widely separated, have little curvature, their carinal extremities become nearly per-

pendicular and are much attenuated and imperfectly subnodose or cord-like.

The most prominent distinctive features in this large species consist in the short

depressed, subtrigonal form, the narrow area, its steep slope ; the widely separated
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narrow costse attenuated at both of their extremities, together with the considerable

angle which they form with the marginal carina.

The specimen figured, PI. XXXIX, figs. 1 «, 2, exposes the diverging hinge

processes of the right valve which are unusually lengthened, more especially the posteal

one, which is upwards of eighteen lines in length, the entire border of the escutcheon

having a length of thirty-two lines ; the nymphal plate is also much lengthened.

For the loan of this fine Trigonia I am indebted to W. H. Hudleston, Esq., who

states " that he obtained it in a limestone quarry at Cawklass, in the North Riding of

Yorkshire, in a compact calcareous stone full of sparry shells, and having a few oolite

granules. This rock belongs in all probability to the upper part of the Coralline Lime-

stones associated with Corals, though there are no Corals in this bed."

The imperfect specimen, PI. XXXIV, fig. 5, is from the Coral Rag of Heddington,

near Oxford, and is deposited in the Oxford Museum.

The smaller specimen, PI. XXXIV, fig. 6, has the outline nearly perfect ; it is from

the Elsworth Rock, Cambridgeshire, and belongs to the collection of Mr. J. F. Walker,

of York.

Compared with the allied species T. AUna, the general figure has less convexity ; the

rows of costae are smaller and less curved, or become nearly perpendicular as they

approach the carina, and are much attenuated at each of their extremities ; the tubercles

in the rows are irregular and unequal.

Trigonia Brodiei, Lye. PI. XXXV, figs. 8, 9 (Clavellat^).

Trigonia striata, Quenstedt. Haiidbuch der Petrefactenkunde, tab. .xliii, fig. 13

(not T. striata, Mill.), 1867.

Shell smaller than T. striata, more oblong, with greater convexity. Umbones large,

prominent, obtuse, much recurved, placed one third the length of the shell from the

anterior border, which is convex and prominently rounded ; the superior or hinge-border

is lengthened and concave ; the area is narrow, transversely delicately striated, having a

mesial furrow, and bounded by minutely tuberculated carinas ; they form together with

the area a concave space at the hinge-border. The costge, about twelve in number, are

narrow and elevated ; their tubercles are small, closely arranged, irregular, rounded, and

attenuated anteally ; the rows of costae have considerable curvature, they are more widely

separated than is usual in allied species of the same group.

As a British Trigonia this species appears to be rare ; my knowledge of it is limited

to the two specimens herewith figured ; the left-hand specimen is from the collection of

the Rev. P. B. Brodie, and was obtained by him in the Inferior Oolite (Northampton

Sands) of Milcomb Hill, Oxon., a locality described by Mr. Beesley, in his excellent
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little memoir on the Geology of Banbury (Warwickshire Nat. Field Club, 1&72) ;
the

numerous Inferior Oolite fossils recorded at the locality in question contain Tri(jonia

costata, T. signnta, T. formosa, and T. PldUipsi, the last named being intended for the

present species ; the locality, with a list of the fossils, is also mentioned by Prof. J. W.

Judd, in the ' Memoirs of the Geological Survey' (Rutland, &c.), pp- 23 and 25, 1875,

and in Phillips's ' Geology of Oxford,' Appendix b, p. 512. The other specimen figured

agrees entirely in its aspect and matrix with the jMilcomb specimen, and I have no

doubt pertains to the same rock ; it belongs to my collection, but unfortunately no note

has been retained of the locality.

The small specimen figured by Quenstedt is slightly more lengthened, but offers no

other material distinction ; it possesses some difierences with the T. striata of the same

author (' Jura,' pi. xlvi, figs. 2, 3) ; both forms are sufficiently distinct from the

specimens figured in the ' Mineral Conchology.'

Trigoxia Keepingi, Lijc, sp. nov. PI. XXXV, figs. 1, 2 (Clavellat^).

Shell with the general figure much shorter and more convex than T. inr/ens ; it has

also much greater breadth across the pallial surface of the valve ; the escutcheon is

depressed, of moderate breadth, its upper border is somewhat raised. The area is com-

paratively narrow and slightly convex or raised ; it has a well-marked median furrow ; it

is crossed by some irregular and unequal plications, which difi"er much in prominence

upon the two specimens at my disposal. The marginal carina is represented by a row

of large rounded, or ovate, closely arranged nodes ; there is a row of minute papillary

prominences at the position of the inner carina, but the area generally is irregular in its

ornamentation. The other portion of the valve has the rows of costse very numerous,

regular, and closely placed ; they meet the carina at a considerable angle and have only

a small curvature ; the nodes in the rows, sixteen or more in each, are nearly equal in

size, rounded, prominent, and very closely arranged those ; of the last-formed two or

three rows become ovate ; their longer diameters are across the rows. Upon the Avhole

the rows diminish somewhat in size near to the marginal carina. T. in(/ens. Lye, and

T. Keejjinf/i, Lye, represent the only examples of the Clavellata known in the Cretaceous

Rocks.

The name adopted for this species is that of the able Curator of the Woodwardian

Museum, Cambridge, who obtained the specimens in the Middle Neocomian formation

at Acre House near Tealby, and kindly brought them to my notice. For ample infor-

mation respecting the geological position of the Tealby beds and their relations to

Neocomian strata at otlier localities refer to three memoirs by Prof. J. W. Judd, ' Quart.
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Jour. Geol. Soc.,' vol. xxiii, p. 227, 1867; vol. xxiv, p. 218; also vol. xxvi, p. 326,

1870.

The difficulties attendant npon the examination of Clavellated Tngonicn with fragile

crystalline tests preserved in a hard matrix have necessitated the use of specimens

defective in their outline, but otherwise in a fine condition of preservation ; they were

obtained in the vicinity of Tealby, in the bed of hard limestone which has also yielded

T. Tcalhyensis, a bed distinct from the brown ferruginous pisolite of the same locality,

which is the source of the specimens of T. inc/ens, PI. XXXVI, figs. .5, 6. The originals

of T. Kecjjwgi are in the Woodwardian Museum, Cambridge, and had not been dis-

covered when p. 24 was printed, where T. ingens is stated to be the only example of tlie

Clavellata known in the Cretaceous Bocks. The general aspect of these clavellated

forms is such that tliey would readily be mistaken for Jurassic Trigonice in the absence

of all knowledge of their geological position—a fact which appears to lend some support

to the views of those palaeontologists who would arrange the Neocomian formation with

the Upper Jurassic rather than with the Cretaceous Rocks. One distinctive feature

exemplified in these delicately preserved Trigonice consists in the lines of growth having

their edges minutely and densely fringed or granulated, visible only under a magnilier,

and resembling a similar feature in the Cretaceous Glabrae, as in T. excentrica; a kind of

surface which is absent in the Jurassic ClavellatcB, and is distinct from the epidermal

tegument which is not preserved.

Trigonia Witchelli, Lye, sp. nov. PI. XXXVIII, figs. 8, 9. (Clavellat^e.)

Por examples of this small species I am indebted to Mr. Witchell, of Stroud, who

discovered them in the Puller's Earth of that locality ; their condition of preservation is

only indifferent, the test is not preserved, the ornaments of the surface are in relief upon

a black pigment, which renders them distinct and prominent, notwithstanding their

minuteness and delicacy. They possess some general resemblance to T. imhricata, PI.

XXXVI;, figs. 9, 10, but are sufficiently distinct. Compared with that little species, they

are larger, more lengthened, and pointed posteally; the umbones are more elevated

and produced ; the surface ornaments are more minute.

The area is narrovF, having three very small plain, linear carina?, and is traversed

transversely by a few widely separated, regular costellae. The escutcheon is narrow, its

superior border is somewhat raised. Upon the sides of the valves the rows of tuber-

culated costse, about 9 or 10 in number, are concentric, much curved, equal in size,

small, and minutely papillated. The larger specimen has two of the costaD with their

anteal portions broken, and their papilke scattered irregularly ; their figures are slightly

lengthened and pointed downwards. The very diminutive size of the costae causes the

26
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rows lo appear widely separated—a feature which at once serves to separate it from

T. imhricafa.

T. Witclielli has also some affinities with a little Kimmeridge Clay species kindly

communicated by Wm. Topley, Esq., and known only from a partially exposed posteal

portion of the valve in black shale, brought up in the Sub-Wealden exploration fi'om a

depth of 402 feet. The general figure appears to be similar, but the area has no median

carina ; the rows of costa; are more closely arranged, their nodes are also larger ; each of

them is slightly prolonged or pointed downwards ; they are distinct in the rows : appa-

rently about a third part of the valves is exposed.

Dimensions. The length of the largest specimen of T. IFitchelli measured upon the

marginal carina is 9 lines ; the opposite measurement is 6 lines ; apparently the species

has but little convexity.

Position and LocalHij. The few specimens obtained are ill preserved ; they are the

sole representatives of the genus hitherto known in the Fuller's Earth. The matrix is a

soft pale grey marly rock ; in the same bed were fragments of Ammonites Parkinsoni.

Hitherto this Tric/onia has been obtained only at a single locality adjacent to the town of

Stroud.*

TiuGONiA Snaintonensis, Lye, sp. nov. Plate XLI, figs. 1, 2.

Shell having a resemblance in its general aspect and the surface ornaments to

T. recticosta (p. 16, PI. I, figs. 4—6), but having a much more considerable convexity ;

the area also differs materially in its more narrow figure and in the absence of a median

furrow; in the latter feature it exactly resembles T. gemmata (p. 15, PI. I, fig. 7), and

is similarly bounded by a plain marginal carina and a minutely papillated inner carina.

The first few rows of costas are concentric and tuberculated as in T. recticosta; the

others, whose perpendicular direction accords with those of the latter species, are larger,

more ridge-like, more elevated, and are much less distinctly and less regularly tubercu-

lated ; they are also somewhat fewer in number ; the whole aspect of the surface has,

therefore, much less neatness and minuteness in its ornamentation.

The imperfect examples figured are almost the only specimens known ; they were

obtained by Mr. W. II. Hudleston, and are communicated for the present Monograph.

1 AVith much regret I announce that the two specimens so carefully figured on PI. XXXVIII were

lost on their return to Stroud through miscarriage of the post. It may be hoped that the loss is not

altogether irreparable, as, although the species has been obtained only at one locality, other specimens

are, I believe, in the cabinet of Mr. Witchell. I am not aware that in any other instance a loss of fossils

has occurred in transmission through the post.
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The larger of the two specimens has the costse somewhat more oblique, but does not

appear to differ as a species from the smaller specimen. The position and locality is the

Lower Calcareous Grit of Snainton, near Scarborough.

Trigonia Rupellensis, nOrh. Page 28, Plate VIII, fig. 4 ; also Plate XXXVI, figs.

I, 2, 3, 4.

During many years the original of our figure PI. VIII, fig. 4, was the only well-

preserved British specimen known. Recently a considerable number, representing every

stage of growth and varying greatly in figure and in surface ornaments, have been

procured in shore beds of Kelloway Rock at Cayton Bay, near Scarborough. The rock,

hard, subsiliceous, varying in colour and structure, has been found to contain over a

small area a profusion of these Trigonia, with both separated and united valves ; but,

owing to the intractable and tough matrix, only a small minority have been obtained in

a condition suitable for the cabinet. The additional figures, on PI, XXXVI, exhibit

considerable differences both in the fio;ure of the shell and in the surface ornaments.

In some instances, as in Pi. VIII, fig. 4, the form is ovately trigonal and short

posteally; the costse are curved, and have not much general irregularity ; more frequently

the figure is ovately oblong, lengthened posteally ; the costise, or some of them, are broken

mesially, angulated, directed anteally ; or in other examples the rows of costae descend

obliquely in a confused and irregular manner to the pallial border. The surface

ornaments generally have so much irregularity that scarcely any two specimens fully

developed present any near approximation in their general aspect. The nodes in the

rows also partake of the general variability ; usually the larger nodes are those near to

the marginal carina ; they are rounded, obtuse, and depressed ; the smaller nodes are

more compressed, pointed, and elevated.

Specimens I'epresenting the earlier stages of growth have but little of the variability

exhibited by more adult forms ; they might readily be mistaken for young examples of

other clavellated species, and have therefore not been figured upon our plates.

Numerous specimens have suffered compression, or have their tests only partially

preserved ; a few examples have the valves in contact, and in such the internal moulds

have been more or less exposed. The cardinal processes are small, the hinge-border is

concave, the posteal portion is depressed, the borders are rounded ; the test is tliin
;

the lines of growth are large, uniform, and conspicuous whenever the surface is well

preserved.

Notwithstanding the considerable differences of figure and of surface ornaments, it

does not seem possible to arrange tliem as distinct varieties; the additional figures

illustrate sufficiently the several aspects of this species.
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Compared with T. Scard/oyensis, PI. IV, figs. 1—4 (which is also a very variable

sjjecies, almost limited stratigraphically to the bed of Cornbrash), the short example of T,

Rupelhnsis, PI. VIII, fig. 4, and other similar forms, show only remote alliance ; neither

does T. Bupdleniiis exhibit that considerable difference in the surface ornaments of opposite

valves of the same shell, which so commonly occurs in the Cornbrash form. Upon the

whole there is much affinity between the more lengthened forms of the two species ; and,

if we exclude from comparison the greater number of the left valves of T. Scarhurgensis

similar to the specimen, PI. IV, fig. 3, it will occasionally be found difficult to give any

definite distinction between the two forms. Generally it may be stated that the

variability in the costse, and also in the general figure of the valves, is much more

considerable in the Kelloway Rock form, and that none of the latter have the figure so

much lengthened and depressed posteally as the Cornbrash species ; the latter also have

the rows of costas usually more horizontal, and they approach the carina at a lesser angle

than in T. Txupellemis. The result of an ample comparison of specimens has been to

confirm the propriety of retaining the two allied forms as separated both by palasonto-

logical and stratigraphical distinctions.

Tkigonia undulata, From., var. arata. Page 77, Plate XVI, figs. 9—11 ; Plate XVII,

figs. 5, G.

The British examples figured PI. XVI, figs. 9—11, and PI. XVII, figs. 5, 6,

described at p. 77, and alluded to p. 48 may be regarded as a variety of T. undulata,

figured by Agassiz (' Trigonies,' tab. 10, figs. 14—16) from the Great Oolite of

Piedmont. Other fine examples of the typical form have since been obtained in the

mountain district of the Lebanon to the eastward of the town of Beyrout ; specimens from

the latter locality have been known under the name of Trigonia Sgriaca. Compared

with the British variety arata, it has somewhat greater convexity upon the middle and

lunbonal portions of the valves ; the marginal carina has greater prominence and the

siphonal border is more lengthened or more oblique, thus shortening the length of the

hinge-border. As these differing features are very persistent, there can be no doubt of

the propriety of separating the British fossils as a variety when compared with the

typical form from Italy and from the Lebanon. All the latter specimens examined have

the last-formed costse scarcely developed. The subjoined engravings represent a Syrian

specimen of full dimensions.

It may be a subject of doubt whether our British variety arata may not be fitly

separated from the continental or typical form, and constitute a distinct species. Our

Cornbrash and Great Oolite specimens possess much variability, and more than one of

them which have come under my notice are separated but little from the typical form in

the almost entire absence of tubercles upon the costae.
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The Syrian examples possess equal variability, and occasionally have the costse not

less prominently tuberculated : the typical form has the marginal carinse always more

strongly defined, and the siphonal border more lengthened, than the variety arata.

Triffonia undulata, From. Locality, the Lebanon east of Beyrout.

Mr. Damon, of Weymouth, who obtained the Syrian fossil, informs me that

specimens are found at three localities near Abich : one in the village itself in a loose

earth south of the village, 2400 feet above the sea ; the best locality is two miles

distant to the south-west at an elevation of 2000 feet ; the third locality is directly east.

Trigonia spinosa, Park., var. subovata. Page 136, Plate XXIII, fig. 10; Plate

XXVIII, figs. 1, 2.

In the Upper Greensand of the Isle of Wight, T. spinosa occurs in the defective

condition common to the Testacea of that formation ; occasionally the test is partially

preserved, and the costse with their obtuse spines are more or less distinct. Usually the

species is represented by a variety which also occurs not uncommonly in the Upper

Greensand of Wiltshire, where it has undergone compression, and the moulds of

external casts have the surface ornaments only obscurely visible. The Isle of Wight

specimens sometimes have the surface better preserved, and the moulds are more free

from compression. PI. XXIII, fig. 10, represents a small specimen, the only one having

the test preserved and uncompressed with which I am acquainted. Compared with the

typical form (PL XXIV, figs. 8, 9), the convexity near the umbo is more considerable;

the pallial costae are somewhat more straight and are directed more towards the lower

border ; the costellae upon the area are much decussated by the lines of growth, the

costellse also are directed more posteally or towards the siphonal border ; both the costse

and costellae are therefore less radiating, and have somewhat less curvatui'e ; the general
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outline of the shell is less orbicular, or is more lengthened in the direction of the

divisional angle of the valve. The moulds have the costse less conspicuous ; their edges

are almost smooth, having only slight indications of the obtuse spines which ornament

the test. Upon the whole this variety from the Upper Greensand is readily recognised

when compared with the typical form from the Blackdown Greensand ; the more

lengthened form appears to require a varietal designation {siibovata), as it is readily

recognised irrespective of the lesser differences alluded to.

Trigonia FORMOSA, Lt/c, var. LATA. Page 35, PI. XXIX, figs. 11, 12 ; PI. XXXV,
fig- 7.

The specimens of T. formosa figured PI. V, figs. 4—6, also PI. XI, fig. 2, and

an additional specimen, PI. XXXVII, fig. 10, are characteristic forms of the species

as it occurs in the Cotteswold Hills. In Somersetshire a shell occurs, recognised

generally as 1\ formosa, which I regard as a variety (lata) of the Cotteswold form ; these

examples are figured, PI. XXIX, figs. 11,12; and PI. XXXV, fig. 7.

Compared with the Cotteswold or typical form, the shell has somewhat less convexity,

more especially upon the anal portion, which is more flattened and expanded ; the area

has greater breadth ; the siphonal border is more lengthened and oblique, forming a

smaller angle with the escutcheon, w^hich is shorter and more horizontal; the transverse

striations, which are small and regular in the Cotteswold form, become larger and fewer

near to the apex in the variety ; tjie costse are variable in the specimens examined, but

do not present any clear distinction.

At Bradford Abbas this variety is not uncommon ; it occurs also at Haselbury,

Somerset, accompanied by Trit/onia costata and by the Conchifera usually met with at

the former locality, but the state of preservation is much inferior. At Milcomb Hill,

Oxon., it has been recorded by ]\Ir. Beesley in the Northampton Sands.

Trigonia Archiaciana, D'Orb. Page 140, PI. XXIII, fig. 7.

In reference to this species I have been favoured with the following remarks by

Mr. C. J. A. Meyer, whose researches in connection with associated species of the

Upper Greensands and Chloritic Marls of the southern counties of England entitle his

opinions to the highest consideration. I fully agree with the following conclusions :

" It appears likely that two or three nearly allied species have long been included

under the name of Archiaciana on account of the great similarity of their surface

markings and the unusually indifferent condition of the specimens examined. And

supposing that there are three species which have been included under the one name, the

following might, I think, be a safe provisional arrangement

:
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" 1. r. ArcMaciana, D'Orb. "1 f"^^'V
^^"^^^

^ .
„ m A 1' D- * <. 1 T5 • r

^^'^- V arennes (Meuse), Perte
byn. T. Arclnaciana, rictet and Kenevier. , •,^, ^^ J du Rhone.

" 2. Triffonia, a small species which would include-

Pl. XXV, fig. 10.

Syn. T. sjAnosa, Ag. 'Trig.,' PI. VII, fig. 6.

? ^. />«?«//«, Nilsson.

" 3. T. Vicaryana, Lye. PI. XXV, figs. 8, 9 ; PI.'

XXIII, fig. 7; PI. XL, figs. 3, 4; PI.

XXVIII, figs. 4, 4 a.

Syn. T. Arcldaciana, Pictet and Roux.

— — 'Morris Catal.,' 1854.

— T. s^nnosa, D'Orb.

Horizon : Upper Greensand,

Chloritic Marl, Gresvert.

Loc. Dunscomb Cliff's, Isle of

Wight, and Warminster.

Horizon : Upper Greensand

and Chloritic Marl.

;- Loc. Chardstock, Axmouth,

Dunscomb Cliffs, Great

Haldon.

"No. 2 seems to occur sparingly in Dunscomb Cliff's, in company with T. Vicaryanu,

from which it appears to diff'er in being smaller, more convex, and less elongated. It

appears (?) also to want the closely set series of small, oblique, supplementary costellse

on the upper half of the pedal border of the shell, which are very conspicuous in well-

preserved specimens of T. Vicaryana.

" The third species (your T. Vicaryana) seems to be sufficiently distinguishable from

others of the sjnnosa group by its large size and (usually) more oblique outline.

"It seems probable that the T. Arcldaciana, D'Orb., may have to be given up as a

British species, in so far at least as the Dunscomb and Great Haldon examples are

concerned."

Trigonia Vicaryana, Lye. Page 141, PI. XXIII, fig. 7; PI. XXV, figs. 8, 9;

PI. XXVIII, figs. 4, 4 « ; PI. XL, figs. 3, 4.

Recent researches of Mr. Meyer have shown that this species is abundant in the

Chloritic Marl of Dunscombe Cliff's, more especially in the beds 10 and 12 of his

classified section. See 'Quart. Journ. Geol. Soc.,' vol. xxx, p. 371.

Mr. Vicary has also obtained specimens in the pebble-bed which overlies the Green-

sand at Great Haldon, where the species, although more rare, has the surface ornaments

preserved with great delicacy and beauty ; the little perpendicular pillars forming the

sides of the costse have great uniformity and prominence, but are scarcely depicted with

sufficient distinctness upon the magnified figure, PL XXVIII, fig. 4 a; their upper

extremities are obtuse, forming upon each row a high narrow ridge bordering upon the

channelled base of each succeedina; costa, features which are alto2;ether distinct from the

plain step-like rows of costse depicted by D'Orbigny upon the magnified surface of

T, Arcldaciana. The specimen, PI. XXIII, fig. 7, tabulated T. Arcldaciana, proves to

belong to T. Vicaryana. Other small examples from the highest bed of the Haldon
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CJreensand possess similar features and reduce the supposed examples of T. Archaciana

to the little moulds exemplified, PI. XXV, fig. 1(5, from the Upper Greensand of the

Isle of Wight and of Warminster; these arc, however, altogether ill preserved and

doubtful as examples of that species. See also p. 141.

I am also inclined to regard our specimens of T. Vicaryana as identical with the

7'. spinosa of D'Orbigny, which that author mistook for the T. spinosa of Parkinson and

of Sowerby ; no figiu'e has been given of T. Pi/rrha, D'Orb., but the few woi'ds of

description agree with the T. spinosa of British authorities.

Trigonia signata, A(/. Page 29, Plate II, figs. 1, 2, 3.

In the description of this species, p. 29, no allusion was made to the figure of T.

clavellafa in the work of Knorr (' Verst./ vol.ii, pi. B, fig. 1 a; 1775), which was referred

to by Agassiz as one of tlie types of his T. sipiata ; this omission resulted from a lack of

confidence in an engraving of one of the Cluvellulce in a work of such considerable

antiquity.

The figures of T. clavellafa in Zieten's ' Die Versteinerungen Wiirtembergs' are

also quoted by Agassiz as one of his types of T. sipiata ; and, as they are free from

the objection above referred to, and also agree generally with British Inferior Oolite

specimens within slight limits of variation, and as the number of specimens collected

within the last thirty years from Yorkshire, Oxfordshire, and Gloucestershire are very

considerable and all approach nearly to Zieten's type, I preferred to regard the latter as

the species intended by Agassiz.

In this arrangement we should regard the figure given by Agassiz, ' Trig.' pi. ix,

fig. 5, as a variety, excluding his pi. iii, fig. S, which represents a specimen very defective

in condition and doubtful as a species. The example given in ' Trigonies,' pi. ix, fig. 5,

is apparently founded upon Knorr's figure, and difiers as a variety from the figures by

Zieten ; it is remarkable for the much greater upward curvature given to the posteal

portions of the costal, which are also more attenuated; the same feature equally charac-

terises the imperfect specimen figured by Dewalque and Chapuis, ' Pal. Luxemb.,' p, 172,

pi. xxvi, fig. 1. As the two figures (Knorr's and Agassiz') above mentioned diflfer from

all the known British specimens, and the latter have a general unity of aspect and

accordance with Zieten's figures, I have adopted the last for the type of T. si(jnata.

The description at p. 29 sufficiently records the diff'ering positions in the Inferior

Oolite in which the species has occurred ; it may, however, be mentioned that the

Upper Trigonia-grit of the Cotteswolds has supplied the specimens having the growth

most fully developed, and that in such the rows of costae anteally sometimes become

irregular and confused ; in specimens from otlicr positions in Oxfordshire and Yorkshire

the rows of costa; are remarkaljle for their regularity and uniformity.





PLATE XXVIII.

Fig,

1 o
'i rif/oiiia -spinosa var. subovata. Lye. Chloritic Sands, Warminster.

See also PI. XXIII, fig. 10. (Page 13G.)

My collection.

3, „ sulcataria, Lam. Pebble bed, llaldon. See also PI. XXVI,

fig. S. (Page 135.) Coll. W. Vicary, Esq.

4, 4 a. „ Vicaryana, Lye. Portion of the surface magnified. See

also PI. XXV, figs. S, 9. Pebble bed,

Haldon. (Page 141.) Coll. W. Vicary, Esq.

5, 5 a. „ aliformis. Park. Also PI. XXV, figs. 3, 3 «, 4, 4«. Green-

sand, Blackdown. (Page 116.) Coll. W.

Vicary, Esq.

0, f) a, 0, 10. „ ewcenirica. Park. Specimens exhibiting the change from

T. sinuata to T. excentrica. Greensand,

Blackdown. (Page 94.) Coll. W. Vicary, Esq.

7. „ Tealbi/ensis, Lye. Middle Neocomian Formation, Tealby.

(Page 114.) Woodwardian Museum, Cam-

bridge.

dmlalaa. Park. Inner surface. See also PI. XXII, figs.

7, 8, and PI. XXIII. figs. 2, 3. (Page 100.)

Greensand, Blackdown. My cabinet.
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PLATE XXIX.

Fig.

1, i, 3. Trigouiu denticulata, Ag. Inf. Oolite, grey limestone. Cloiightoii, near

Scarborough. (Page 152.) My collection.

4. „ „ Id. Small variety. Great Oolite, South Lincolnshire.

My collection.

5, 6, 7. S. „ costata, Sow. The typical form. Inf. Oolite, Bradford Abbas.

(Page 147.) My collection.

9, lU. „ „ var. lata. Lye. Inf. Oolite. (Page 149.) Cotteswold

Hills. My collection.

11, 12. „ J'ormosa var. lata. Lye. Inf. Oolite, Bradford Abbas. See also

PI. XXXV, fig. 7. (Pages 35, 202.) My collection.
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PLATE XXX.
Fig.

I, I a, "2. Tf'i(joiiia doiiyuta var. unyustata. Lye. Cornbrash, Scarborough. (Page

154.) My collection.

3, ;i a, :\ l),^d. „ „ The typical form. O.xford Clay, AVeyniouth. (Page

154.) My collection.

4, 5. „ ,, var. /a/a, Lye. Cornbrash, Scarborough. Also South

Lincolnshire. (Page 154.) My collection.
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PLATE XXXI.

Fig.

], 1 r/, 2, 3, 10. Trif/oii'in vwnilifera, Ag. Kimraeridge Clay, Weymouth. (Page 165.)

jMy collection.

2 a. „ „ Portion of the surface magnitied.

4, 5, 7, S. ,, liemisphcErica, Lye. Inf. Oolite, Santon Bridge, near

Appleby. (Page 174.) My collection.

6. „ „ Specimen with the costae fewer and larger.

Inf. Oolite, Santon Bridge. My collection.

9, 9 a. ,, C/rlleni, Lye. Inf. Oolite, Millepore bed, Clougiiton. (Page

173.) My collection.
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PLATE XXXII.

Fifi.

1,2,3,4,5. Tri^onia Cassiope, D'Orb. Cornbrash, Scarborough. (Page 170.)

collection.

6. 7. ,. holla. Lye. Bradford Abbas. Inf. Oolite. (Page 162.)

My collection.

S, 8 a. „ „ Small specimen. The same locality. Coll. Col.

Mansel-Pleydell.

9. „ geograpUca, kg. Also PI. X, fig. 6. Coral Rag, Pickering.

(Page 69.) My collection.
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Lackertauer ( Karmanski ) ad,lap del Imp.Bectniet a Paris.







Fig.
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PLATE XXXIV.

Fig.

1, ;2, 2 a. Tri(/oma scidpfa, Lye. Lif. Ool., near Stroud. (Page 157.) My collection.

3. „ ,, variety C7/e//c»s?6', Inf. Ool., Cotteswold Hills. (Page 159.)

My collection.

4. „ ,, variety Rolandi, Cross. Cornbrash, North Lincolnshire

;

also Cornbrash, Hilperton, Wilts. (Page 159.) My
collection.

5. ,, Hiidlestoni, Lye. Coral Rag, Headington, near Oxford. See also

PI. XXXIX, figs. 1 a, 2. (Page 194 ) University

Museum, Oxford.

6. „ „ Elsworth Rock, Cambridge. Coll. J. F. "Walker, York.

7,7 a. „ pidlus. Sow. Cornbrash, Hilperton, Wilts. (Page 164.) My
collection.

8, 9. „ „ Great Oolite, Minchinhampton. My collection.



PL. 54.

lackerlauer ( KarixiaTisM ) ad.lap. del. Imp .B ecquet a Pari s

.







PLATE XXXV.
Fig.

1, 2. Tri(joiiiu Keepingi, Lye. Middle Neocomian Formation, Tealby, Lincolnshire.

(Page 196.) Coll. Woodwardian Museum, Cambridge.

3. ,, carinafa, Ag. Young specimen. Upper Greensand, Isle of Wight,

Ventnor. (Page 179.) My collection.

4. 4«, ,, „ Young specimen. Neocomian Pormation, Atherfield, Isle of

Wight. My collection.

5. ,, ,, Specimen of more fully developed growth. Atherfield.

5 a. „ ,, Anterior side, exhibiting the byssal aperture. Atherfield, Isle

of Wight. My collection.

6. 6 a. „ „ Atherfield, Isle of Wight. My collection.

7. ,, fonnosa var. lata. Lye. Inf. Ool., Bradford Abbas. See also PI.

XXIX, figs. 1 1, 1 .2. (Pages 35, 202). My collection.

8. ,, Brodiei, Lye. Inf. Ool., Northampton Sands, Milcombe Hill, Oxon.

(Page 195.) Coll. Rev. P. B. Brodie.

9. ,, „ My collection.
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PLATE XXXVI.
Fig.

1, .:?, 3, 4. Triyonia liupellensis,\yOx\). Kelloway Rock. Also PI. VIII, fig. 4. Cayton

Bay, Scarborough. (Page 28.) My collection.

7. „ triquetra, Seeb. Also PI. VI, figs. 1, 1 a, 2, Coral Rag, Filey

Point. (Page 26.) My collection.

.5, (). ,, inf/ens. Lye. Young specimens. Also PI. VIII, figs. 1, 3. Middle

Neocomian formation, Tealby, Lincolnshire. (Page 24.)

My collection.

9,10. „ miricata, Sow. Also PI. VI, fig. 5 «, /5. Great Oolite. (Page 33.)

British Museum.

S. ,, parcinoda, Lye. Inf. Oolite. (Page 46.) British Museum.

11, lift. „ GriesbacJii. Also PI. Ill, figs. 10 «, ^. (Page 34.) Coll. Rev.

A. W. Griesbach.
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PLATE XXXVII.
Fig.

1, r^. Triffonia producfa, Lye. Also PI. XIII, figs. 1, 2, 3, 4. Inferior Oolite, Hook

Norton, Oxon. (Page 60.) Coll., Royal School of

Mines.

3, ,, paucicosia, Lye. Kelloway Rock, Scarborough. See also PI. XI, figs. 8,

9, and PI. XVI, fig. 7. (Page 57.) My collection.

4, 4 a. ,, pennata, Sow. 4 a, magnified. Also PI. XXIV, figs. 4, 5. Chloritic

Marl, South Devon. (Page 133.) Coll. W. Vicary, Esq.

5, 5 r/. ,, nodosa. Sow. Specimen less developed than the figures upon Pis.

XXIV and XXV. (Page 106.) Neocomian formation,

Atherfield. My collection.

6, „ ,, Young specimen ; the costge had not acquired nodes. Neoco-

mian formation, Atherfield. My collection.

7, 8. ,, nnc/ulata. Sow. Specimens of advanced stages of growth. See also

PI. XIV, figs. 5, 6. Inferior Oolite, near Stroud. (Page

54.) Coll. E. Witchell, Esq.

9. „ „ Young specimen having costa? without angularity. Inf.

Oolite, Stroud. Coll. E. Witchell, Esq.

10. „ Jhriiiosa, var. Inferior Oolite, Bradford Abbas. See also PL V, figs.

4, 5, 6. (Page 35.) My collection.
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PLATE XXXVIII.
Fig.

1- Trif/oiiia Ci/>iiba,Coni. (Mould). Portland Sand, Dorset. (Page 192.)

Coll. Col. J. C. Mansel-Pleydell.

2. „ I'xallala, Lye. Middle Neocomian formation, Norfolk. (Page

184.) Coll. British Museum.
3- „ Alina, Cont. Portland Limestone, Shotover Hill. (Page

193.) See also PI. IX, fig. 2 ; there mentioned as

a variety of T. incurva. Coll. Museum, Oxon.

4- „ comptn. Lye. Slate of Collyweston. Specimen unusually

large, having the posteal terminal tubercle of eacii

costa much developed. See also PL XV, figs. 5,

6, 7. (Page 70.) Coll. S. Sharp, Esq.

6-
,-, scapha, Ag. Middle Neocomian formation, Norfolk. (Page

183.) Woodwardian Museum, Cambridge.

7- „ Williamsoni, Lye. Kelloway Rock, Scarborough. See also

PI. XVI, fig, 8. (Page 53.) My collection.

8, 9. „ Wiichelli, Lye. Fullers' Earth, Stroud. (Page 197.) Coll.

E. Witchell, Esq.

10, II, \-2, \-2a. „ pidchella, Ag. Upper Lias, Lincoln. (Page 185.) My col-

lection.
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PLATE XXXIX.
Fig.

1 . TrN/oiiia PeUati. Man. Glial. . O.vford Clay, St. Ives. See also PI. VII, figs. \,ia, b,

and PI. XI, fig. 1. (Page 41.) Coll. J. F. Walker, Esq.

1 II, it. „ liiidlestoni, Lye. Coral Rag, Cawkley. Also PI. XXXIV, figs, -j, G.

(Page 194.) Coll. W. H. Hudleston, Esq.

;}. „ irregularis, Seeh. Var. Kinimeridge Clay, Wotton Basset. The costae

are nearly without the irregularity of the figures upon PI. V.

(Page 39.) My collection.

4. „ Upwarensis, Lye. Neocomian formation, Upware, Cambridgeshire.

See also PL XXIII, figs. S, 9. (Page 143.) Coll. .1. F.

Walker, Esq.
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PLATE XL.

Fig.

}, I a, \ I, 7, ^, 9 a. Trigonia crenuli/era, Lye. Cliloritic Marls, Dunscomb Cliffs.

(Page 189.) Coll. Meyer.

2. „ q^ms,Sow. Pebble bed, Great Ilaldon. (Page 1S7.)

Coll. Yicary.

3, 4. „ Vicaryana, Lye. Cliloritic Marls, Dunseomb Cliffs,

nearSidmouth. (Page 203.) Coll. Meyer.

5, G. „ Bimscomhensis, Lye. Cliloritic Marls, Sidmoutli. (Page

188.) Coll. Meyer.

8, 8 a. „ debilis, Lye. Cliloritic Marls, Uiuiscomb Cliffs. (Page

18'J.) Coll. Meyer.
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PLATE XLI.

Fig.

1, 1 rt, 2, 3. Triffonia Snaintonensis, Lye. Passage Beds of the Lower Calcareous

Grit, Suaintoii, near Scarborough. (Page 198.)

Coll. Hudleston.

4. „ Blokei, Lye. Passage Beds of the Lower Calcareous Grit,

Snainton, near Scarborough. (Page 205.) Coll.

Hudleston.

5. ,, debilis, Lye. Chloritic Marls, Dunscombe Cliffs. See also

Plate XL, fig. 8. (Page 189.) My collection.

6. 8. ,, Myofhoria postera, Quenst. The left valve, natural size.

Rhoetic Limestone, near Ilminster.

(Page 215.) Coll. Moore.

,, ,, „ The same valve, enlarged.

„ ,, „ The right valve, natiu'al size. Coll.

Moore.

„ „ „ The right valve, enlarged.

„ imbricata. Sow. Fullers Earth, Stroud. See also Plate VI,

figs. 5 a, b; and Plate XXXVL figs. 9, 10.

(Page 33.) Coll. Witchell.

18^ 13 «. ,, ? modesta, Tate. Natural size and enlarged. Lower Lias,

Warter's Bay, near Whitby. (Page 212.)

Coll. Rev. J. E. Blake.

14. „ Dunscombensis, Ijyc. Chloritic Marls, Dunscombe Cliffs, South

Devon. See also Plate XL, fig. 5.

(Page 188.) My collection.

15, Ifi. ,, Meyeri, Lye. Chloritic Marls, Dunscombe Cliffs. See also

Plate XXIII, fig. G. (Page 125.) My collection.

17. „ costiyera, hyc. Chloritic Marls, Dunscombe Cliffs. (Page 205.)

My collection.
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Trigonia costigera, Lye. Plate XLI, fig. 17 (Mould).

I am indebted to Mr. C. J. A. Meyer, F.G.S., for information respecting this

imperfectly known species discovered by that gentlemen in the Chloritic Marl rocks of the

South Devon Coast, near to Beer Head; the bed is No. 10 of Mr. Meyer's classified

section. Several examples have been observed larger than our Trigonia on Plate XLI;

these, however, consisted only of impressions of the costse. The small mould herewith

figured is the only one hitherto obtained ; it has some small portion of the shell attached,

including three short, horizontal costaB upon the anteal portion of the valve ; these have

some traces of crenulations. The figure is ovately subtrigonal, moderately convex pos-

teally and depressed anteally ; there are some obscure indications of a marginal carina
;

the umbones are submesial, prominent, and pointed ; the unusual shortness of the form

is remarkable, the length and height being nearly equal ; the abruptness of the posterior

slope chiefly contributes to this peculiarity. These few features are insufficient to cha-

racterise the species, and its sectional position is somewhat doubtful. I am inclined to

arrange it with that group of the Scabrce which includes T. sulcataria, T. j^emiata, T.

Me'ijeri, and T. Nereis, which have the posteal portions of the costa3 small, sometimes ill

defined, and bent upwards perpendicularly or at right angles to their anteal portions.

None of these features are preserved upon our specimen, but in the absence of any well-

grounded expectation that better specimens will be obtained I have ventured to figure

this very defective shell.

Trigonia Blakei, Lye, sp. nov. Plate XLI, fig. 4.

Shell with the general figure ovately oblong ; umbones prominent and pointed,

placed at the boundary of the anteal third of the valve
;

posteal slope straight and

lengthened ; borders of the valves elliptically curved. Area moderately M'ide, somewhat

concave, distinctly bipartite, with three slightly developed tuberculated carinse. Escutcheon

small and depressed. Costae about thirteen ; the first formed eight or nine are regular,

closely arranged, and concentrically or elliptically curved, narrow, high-ridged, and

imperfectly tuberculated ; the last formed four or five costae are more widely separated,

and are more nearly horizontal, excepting their posteal portions, which have the tubercles,

to the number of three or four, larger and more curved upwards, approaching the carina

at a considerable angle.

Length 14 lines; height 11 lines; diameter through the single valve 4 lines.

The general figure and ornamentation approaches to T. concentrica Ag., but the rows

of costae are much less regularly and less distinctly tuberculated, the last formed rows

more especially are very narrow, less moniliform, and more horizontal, excepting their

27
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posteal portions ; these differences apply equally to the figure of T. concentrica given by De
Loriol and Pellat, ' Portl. de Boulogne,' pi. 8, fig. 2. The convexity of the last-named

figure is also much more considerable tlian our British Calcareous Grit species.

Slratigrnphkal Position and Locality.—The passage-beds over the Lower Calcareous

grit of Snainton, Yorkshire : accompanied by numerous Conchifera, including Trigonia

Snaintonensis aud 2\ clavellata. It appears to be rare, and only single valves have been

collected. Obtained by W. H. Huddleston, Esq. The name is from the Rev. J. F. Blake,

whose important contributions to the Geology and Palaeontology of the Northern Counties

of England are so well known.

Trigonia concentrica, Ag.

Since the notice of this species at p. 52 was written, no additional materials to

illustrate it have come under my observation. The specimens first examined and pro-

visionally assigned to it in 1870 were very imperfect, fragmentary, and altogether

insufficient to characterise the species. The hope that more satisfactory and less doubtful

specimens would be obtained not having been realised, it becomes necessary to remove

Trigonia concentrica from the ascertained list of British Trigonise.

A nearly allied species, obtained by Mr. Huddleston in the passage-beds over the Lower

Calcareous Grit of Snainton, may possibly be identical as a species with the fragmentary

specimens alluded to. A good example figured upon PL XLI, fig 4, under the name of T.

Blakei, has enabled me to correct the error upon page 52, and to describe a species of

the Lower Calcareous Grit distinct from the T. concentrica of Agassiz and of De Loriol.

Trigonia paucicosta. Plate XI, figs. 8, 9 ; Plate XVI, fig. 7 ; Plate XXXVII, fig. 3,

p. 57.

Trigonia angulata. PI. xiv, figs. 5, G
;

pi. xx.wii, figs. 7, 8, 9, p. 54.

Supplementary to the comparisons between these species at page 58, the number of

specimens of T. paucicosta since obtained have been so considerable as to illustrate the

distinctive differences with much certainty. With a species so variable in its surface-

ornaments numerous examples are necessary to exemplify its aspects. I retain sixteen

specimens, and have examined probably not less than a hundred ; these, however, form but

an inconsiderable portion of specimens destroyed in endeavouring to separate them from

the hard Kelloway Rock at Cayton Bay. These numbers, collected over a very small

surface area, evince the gregarious habits of the species. Unlike the Scarborough shell,

the Inferior Oolite T, angulata was not gregarious ; it has occurred at various localities
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always very sparingly, and apparently is not limited to a single bed or horizon of that

formation. Collected during the last half century by geologists and local observers it

remains a somewhat rare species, and is absent in collections of Inferior Oolite fossils

which are unconnected with the Cotteswolds.

Distinctive Differences.— T. jjaucicosta is the smaller of the two species ; its general

convexity is greater, the anterior side is shorter, giving to the umboues a more anteal

position ; the marginal carina in its upper portion has a row of well separated and

rounded tubercles ; these do not occur in T. angulata. The rows of costae have much

variability in both species, but more especially in T. paucicosta ; usually these terminate

posteally with two or three large nodes in each row, or these are sometimes united and

become a single varix.

In T. anffulata the posteal portions of the rows of costse have much greater uniformity
;

in common with the Uiidulatce generally they are subtuberculated, become attenuated,

and curve upwards to the carina with a graceful undulation (see PI. XIV, fig. 6 ;

PI. XXXVII, figs. 7, 8, 9). These differences indicate the propriety of a zoological not

less than of a stratigraphical separation.

As a correction to p. 59, line 4, read, " few examples of Trirjonia paucicosta have

occurred at that locality."

Tbigonia iNGENs, Lyc. Plate VIII, figs. 1, 2, 3; Plate XXXVI, figs. .5, 6, p. 24.

Triyonia inycns of the Middle Neocomian formation, compared with T. sif/nata of the

Inferior Oolite, Zieten's variety.

Subsequent to the publication of the figures and descriptions of Trigonia ingens,

numerous fine examples, with the test preserved and representing every stage of growth,

have been obtained by Mr. Keeping, of the Woodwardian Museum, Cambridge, in the

Middle Neocomian formation at Acre House, near Tealby ; the bed is a brown ferru-

ginous pisolite ; a portion of the rock worked for iron-ore at that locality is described by

Professor J. W. Judd, 'Quart. Journ. Geo]. Soc.,' vol. xxiii, p. 227. Two additional

figures of small specimens from that locality will be found, Plate XXXVI, fio-s. 5, G ; the

general aspect is altogether that of the Jurassic ClavellatcB, and bears so considerable a

resemblance to British specimens of l:signata from the Inferior Oolite that without care

it might be mistaken for that species.

Compared with the Jurassic shell the general figure has much greater convexity, or

is more ovately oblong ; the area is more narrow, steep, convex, and less expanded ; its

transverse plications are more prominent, rugose, and irregular; its bounding carinae are

less distinct, and sometimes disappear, or degenerate into plications ; the position of the

median carina is occupied by a groove ; the umbones are smaller, more pointed, and

anterior ; the rows of costse have less curvature, they are more nearly transverse or



208 BRITISH FOSSIL TRIGONIiE.

approach to the horizontal figure, their tubercles are very irregular and unequal, always

much elevated, and sometimes pointed or spinose. All the Lincolnshire specimens are

remarkable for the regularity and uniformity of the rows of costaj ; each row ends

posteriorly with a tubercle, which is one of the largest, affording a marked contrast

with the posteal extremities of the costa) in the Inferior Oolite species, in which they

become attenuated, and curve upwards to the carina at a more considerable angle. An

examination of very numerous Tealby specimens proves that the large Norfolk specimen

(Plate VIII, fig. 1) represents the ultimate stage of growth, and that the little accessory

costae near the pallial border is altogether an exceptional feature, and is not represented

in Tealby specimens.

Trigonia KADiATA, Ben. Page 73.

The remarks upon the French example of this species figured by Messrs. De Loriol

and Pellat, ' Mon. Paleont. de I'etage Portlandien de Boulogne,' pi. 8, fig. 1, forming

the concluding sentences of p. 73, require the following emendation. My friend Dr.

Wright, who has compared the original specimen in the possession of M. De Loriol with

the figure in the work of that author, informs me that the anteal portion of the specimen

retains the test, which is therefore altogether devoid of ornamentation. The only

undoubted British specimen known continues to be the one figured by Miss Benett.

Trigonia producta, Lye. PI. XIII, figs. 1, 2, 3, 4 ; PI. XXXVII, figs. 1, 2, p. 60.

It having been objected to the figs, of this species on Plate XIII that they do not

represent sufficiently the usual aspect of the Cotteswold forms, the two figures on Plate

XXXVII are added, as they exhibit the more frequent condition in which the species

occurs, together with the partial eff'acement of the surface ornaments over the middle

portion of the valves. Plate XIII, fig. 3, represents the hinge-processes of the specimen,

Plate XXXVII, fig. 1. Plate XIII, fig. 2, represents a specimen in an unusually fine

condition of preservation, having the tubercles both of the costse and carinae, more than

usually prominent for one of the UndalatcB, over the whole of the specimen.

In the Cotteswolds it is a rare Trigonia, and is limited in position to the hard

whitish limestone of the Upper Trigonia beds, or to the sandy grits by which it is

replaced. In Oxfordshire it has occurred less rarely, and has been collected by the

Officers of the Geological Survey in the sandy beds at Hook Norton, associated with

Trigonia signata. As a correction to p. 62, line 7, erase Northamptonshire and

substitute Oxfordshire.



ADDENDA. 209

Trigonia iMBRicATA, Sow. Plate VI, fig. 5; Plate XXXVI, figs. 9, 10; also Plate

XLI, figs. 10, 11, U, p. 33.

The figures on Plates VI and XXXVI represent specimens obtained in the Great

Oolite of Anclifi', and do not sufficiently express the little perpendicular pillars or

elongations of the tubercles downwards in each, features which characterise the species.

The figures on Plate XLI are drawings of Fullers Earth specimens, deprived of the

test ; they nevertheless expose the little characters indicated, and it is hoped therefore

that they will aid in illustrating this species. The specimens have been procured by Mr.

Witchell, who has kindly forwarded them to me to be used in this Monograph. Compared

with an allied species, T. tuberculosa, Plate V, figs. 9, 10, the latter has the rows of

tubercles much more closely arranged, and the area has transverse striations in lieu of

the widely separated costellse of T. imbricafa.

Localify.—The Fullers Earth of Stroud, associated with Trigonia Witchelli, Posi-

donomya opalina, Sowerbya triangularis, and other Conchifera.

Trigonia Bronnii, Ag.

At p. 23 is a description of this species founded upon examples from the Coral Rag

of Glos, Normandy. Professor Hebert, in his ' Memoir on certain Clavellated Trigonise of

the Oxford Clay and Coral Rag,' there quoted, refers to four British specimens of

T. Bronnii obtained in the Calcareous Grit of Weymouth. On examination some small

examples of clavellated forms from the latter locality, in which the rows of costse are

nearly horizontal, appeared to coincide with some French examples of T. Bronnii, a

species which has considerable variability even when obtained from a single locality.

Subsequent comparisons and examinations of various Weymouth and French specimens

have convinced me of the fallible character of this single distinctive feature, and of the

necessity of merging all such Weymouth specimens in T. clavellata, to which species,

therefore, fig. 8, Plate IV, should be referred ; and T. Broiinii should be removed from

the list of British species.

The subjoined figures represent a common or medium-sized example of T. Bronnii

from Glos.

Trigonia Bronnii, Ag.
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Trigonia conocardiiformis, Krauss.

Of this remarkable species, so abiiudaiit in certain districts in Southern Africa, the

single imperfect example in the British Museum is herewith figured. I have deemed

it expedient to give the subjoined figures partly to correct an error induced by the

reduced and inadequate figures given by Krauss, which appeared to me to represent

one of the ClavcllatcR ; the Museum specimen undoubtedly associates it with the

crcnulated examples of the ScabraB (see pp. 120, 121).

The general figure is unusually lengthened ; the numerous curved, slightly crenulated

costae, widely scj)arated anteally, are much smaller and more closely arranged posteally
;

they all disapi)ear upon the upper surface of the valve ; the spaces representing the area

and escutcheon are separated and apparently plain. The specimen, which is the only

one known to me, is imperfect posteally, and would be slightly more lengthened when

entire. The interior exhibits the hinge-processes and sulcations of the left valve, massive

and spreading, but partially destroyed.

This gigantic species is not without a certain resemblance, both in the general figure

and arrangement of the costaj, to the Belgian T. Ellsa of the Whetstones of Bracquegnies,

but the larger anteal costae are without the rounded papillary prominences of that

species. The smaller posteal costae are nearly straight and directed retrally, as in the

smaller Belgian form.

Triyonid cimocardii/urmis, Krauss. South Africa.
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Trigonia conocard'dformis, Krauss. Inner surface of valve.

Comparison of t/ie Trigonice of the BlacMown Beds loith those of Bracquegnies.—The

Whetstones (meule) of Bracquegnies, Belgium, are upon the same horizon, and are

identical lithologically, for the most part, with the Blackdown Whetstones (Cornet and

Briart, " Description de la Meule de Bracquegnies," ' Memoires Couronnes et Mem. des

Savants Etrangers,' Acad. Royale de Belgique, t. xxxiv, ISOS). Like to the British

deposits, they are characterised by the prevalence of Trigonia dadalea. Park., Cornet

and Briart, pi. 6, figs. 1,3. The numerous specimens have individual peculiarities, but

they all differ from the usual Blackdown form, of which good illustrative examples are

given upon our Plate XXIII, figs. 2 and 3, which represent specimens of full dimen-

sions ; the Belgian specimens are identical with our large variety confusa (Plate XXIII,

fig. 1, p. 102). Ill Britain this variety is comparatively rare, and is found a httle

higher in stratigraphical position. In Devonshire it has occurred only at Little Haldon,

at the base of the Upper Greensands, in a pebbly bed special to that region. The

British Museum has upon its tablets a fine and varied series of adult forms of this large

variety, which are exhibited as examples of T. dcedalea. I have placed it as a variety,

but possibly other observers may be inclined to regard it as a distinct species. The

most prominent varietal features consist in the unusually large, confused, rounded

tubercles, which cover and crowd the larger or posteal portion of the shell, and in the

large tuberculated escutcheon, rendering the carinal nodes indistinct or only well defined

near to the umbones.

A series of the Bracquegnies specimens, kindly forwarded to me by Dr. C. Barrois,

of Lille, illustrates every stage of growth in the variety confusa. The few first-formed

rows of costae are plain and angulated or nearly destitute of nodes or tubercles.
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excepting at the boundary of the escutcheon, where they form a carinal angularity ; the

escutcheon is well defined, and its surface equally, as in the area, is closely and

])rofusely tuberculated. The ligamental cavity is larger and more lengthened than in

the other form. Usually the rows of carinal nodes cannot be distinguished over the

middle and posteal thirds of the valve, the entire surface of which is occupied by the

large, crowded tubercles. This appears to be the only Belgian variety of T. dadalea

;

the convexity of the valves is greater than in the typical form, resulting from the greater

breadth of the escutcheon.

With the foregoing species is associated another abundant and equally characteristic

form, which in the Belgian beds seems to replace the aliformis group of Blackdown

;

this is the Trigonia EliscB of Cornet and Briart. I am indebted to the liberality of

Dr. Charles Barrois, of the Faculty of Sciences, Lille, for the gift of a series of each of

these Trigonice. He refers them to the zone of Am, injlatus, Sow. T. EUscb is a

Trigonia Elisa, Cornet and Briart.

much ornamented and characteristic example of the Scabne, allied to the aliformis

group, and in common with others of its allies remarkable for the great length of the

hinge-border and the shortness of the siphonal border ; it is moderately convex anteally,

produced and attenuated posteally. The rows of costae covering the sides of the valves

are very numerous and closely arranged, with rounded, depressed nodes ; they are

concentrically or obliquely arranged anteally ; the rows rapidly diminish in size posteally,

where their ornamentation becomes obscure. All the costae have their posteal portions

much attenuated, straight, perpendicular, or inclined retrally. The escutcheon is narrow

and concave ; it has delicate, closely placed, transverse costellee, which also pass across

the upper half of the narrow and flattened area, the lower half of which is smooth
;

there are no distinct carinal elevations, but the boundaries of the area and escutcheon

are well defined.

Trigonia? modesta, Tate. Plate XLI, figs. 13, 13 a.

TuiGONiA MODESTA, Ta/e and Blake. 'The Yorkshire Lias,' LameUihraHchiata, by

R. Tate, p. 386, pi. xiv, fig. 4, 1876.



ADDENDA. 213

The extension of the genus Trigonia to the Jrmaf/is-zonQ of the Lower Lias in

Britain could only be accepted upon the clearest evidence, which unfortunately in the

present instance is wanting. Entertaining doubts of the propriety of describing either of

the two following minute specimens as examples of Trigoma, I have omitted to figure

one of them, which in my opinion probably and apparently pertains to another genus of

Lamellihrancldata.

The figure and description of T. modesfa from the Yorkshire Lias as a British species

compel the present notice.

The materials upon which it was endeavoured to found this species consisted of

two very small, incomplete, and imperfect specimens, altogether insufficient for the

purpose, obtained by Professor Tate in the Ammonites-armatus-ioxie of the Lower Lias

of Warter and Robin Hood's Bays, North Yorkshire, and unfortunately no subsequent

discovery of the shell has taken place. I am indebted to the courtesy of the Rev. J. F.

Blake for the loan of these specimens.

It appears scarcely possible to convey information by any fair delineation of the little

imperfect object upon our Plate ; it may represent the very young condition of one of the

TrigonitB Costatce, but even the genus is doubtful.

This ill-defined little shell, about ^ths of an inch across the valve (the left), is in a

soft shaly matrix ; the test is ill preserved, and the apex has disappeared ; the area, of

which only the portion adjacent to the carina remains, is plain and somewhat concave

;

the marginal carina or posteal angle is distinct, plain, and slightly curved ; the dorsal

costse are small, numerous, indistinct, and nearly horizontal ; this apparently was the

specimen which induced Professor Tate to give the name of Trigonia modesta. The

small portion of the surface preserved posterior to the carinal angle is plain, a feature

which militates against it being one of the Trigonice Costatce.

Another specimen, of nearly similar dimensions, and attributed to the same species,

appears to me to be distinct ; it is in a fragment of hard, dark-coloured, shelly limestone

from the same zone and locality ; the test has disappeared, but the specimen generally is

better preserved than the other ; it represents an ovately oblong, moderately convex

shell, of which the lower and posterior borders are not exposed, and the exact figure is

therefore doubtful ; the umbones have not much elevation, they are curved forwards, and

placed anterior to the middle of the valve; the anterior border is produced and rounded

;

the posterior border is imperfect, it has a slightly defined carinal angle, and a narrow

umbonal, smooth space posteal to it ; the upper portion of the valve has a numerous

series (about 12) of small dorsal costse, which pass forwards from the posteal divisional

angle and carina horizontally, and become evanescent about the middle of the valve ; the

anteal half of the valve is therefore without ornamentation. The anteal direction of

the umbones appears to be sufficient to remove it from Trigonia ; it must therefore

remain one of the doubtful examples of the LamelliJjrancldata ; possibly it may be a

Corhula. The posteal extremities of the few last formed costae extend nearly to

28
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the border of the valve, which there exhibits no appearance of a carinal area or

escutcheon.

Genus—Mtophoria. Bronn, 1835.

Before conchiding the present Monograph I was tempted to depart so far from its

scope and intention as to refer to a genus, and single British species, allied to Trit/onia,

and constituting its immediate precursor. Myophoria, a genus of Conchifera special to

the Trias, established by Bronn in 1835, has been amply illustrated in his 'Lethaea

Geognostica,' and by Goldfuss in his ' Petrefacta Germanise,' including several species of

Myophoria from the Muschelkalk, which the latter author assigned to Trigonia {Lyrodon).

In Germany and the Tyrol the Myophoria occur in the Hallstadt, the St.-Cassian, and

the Kossen or Rhastic rocks, important fossiliferous formations, which in Britain are

represented only by the Penarth beds, the highest stage of the Trias, and reduced

considerably in thickness. At the base of the Lower Lias are certain brown sandstones,

grey or greenish marls, black clays, and shales, with occasional limestone bands, having

a thickness of from 30 to 100 feet, containing a very characteristic series of Rhaetic

fossils, more or less exposed at numerous localities, in the long course of the Lias

between Somerset and North Yorkshire, probably extending uninterruptedly, but chiefly

concealed in its course through the intervening counties.

The specimens of Myophoria herewith figured represent selected examples of the only

recorded British species of that genus, obtained by my friend, Mr. C. Moore, in a bed of

hard limestone one foot in thickness, called the "flinty bed of Bere Crowcombe,"

disclosed by a section made by a canal tunnel at an obscure locality near the town of

Ilminster ; the blocks of limestone also contained a considerable series of Gasteropoda

and Conchifera included in ]Mr. Moore's collection of Rhsetic fossils from the County of

Somerset, described and figured by him in the Memoir subsequently cited.

Myophoria diff"ers as a genus from Trigonia chiefly in the absence of transverse

sulcations upon the diverging hinge-processes, aud not less universally by the direction

of the umbones, which, unlike those in Trigonia, are turned forwards as in the

Conchifera generally.

Liuiited stratigraphically to the Trias, this genus of small Conchifers exhibits only a

portion of that diversity of aspect, both in groups and species, found in its more important

analogue Trigonia ; the species may be arranged into three sectional divisions, succinctly

described as follows

:

The first group, trigonal in figure, has one, two, or three large costse or varices

diverging from the umbones, which for the most part disappear before reaching the

lower border. Examples : Myophoria vulgaris, Bronn, ' Lethaea,' tab. xi, fig. 6 ; Myophoria
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pes-anseris, Bronn, ibid., tab. xi, fig. 8 ; Li/rodon Kefersteinii, Miinster, Goldf.,

' Petrefacta,' tab. cxxxvi, fig. 2. There is nothing analogous to this section in the genus

Triffonia.

The second group, for the most part also subtrigonal in figure, has the surface

destitute of ornamentation, or has only longitudinal plications ; it is without any clearly

defined posteal area, or has an imperfect marginal angle. Examples : Li/rodon ovatum,

Goldfuss, 'Petrefacta,' tab. cxxxv, fig. 11 ; Lyrodon IcRvigatiim, Goldf., ibid., tab. cxxxv,

fig. 12; also Lyrodon simplex, Goldf., ibid., tab. cxxxv, fig. 14. This group in its

surface characters has affinities with some of the Trigonice glabr<s, and more especially

with Triyonia Linyonensis, Dum.

The third group has longitudinal costse and a posteal area, which is separated from

the other portion of the valve by a marginal carina ; the area has also oblique costellae

;

it thus approaches to the Triyonia Costatce in various features, and more especially by

the diff'erences exhibited by the opposite valves of the same species ; diff'erences, however,

which are wholly distinct from those exhibited by the Jurassic Triyonia of the allied

section. The single British species MyopJioria postera belongs to this third group.

Other examples are Lyrodon lineatum, Miinster, ' Petrefacta,' tab. cxxxvi, fig. 4 ; and

MyopJioria Goldfussii, Bronn, ' Lethsea,' tab. xi, fig. 7. This group is allied to the

Triyonia costafa, yet possesses an unerring distinctive feature ; the Jurassic Triyonia

have the marginal carina of the right valve larger than that of the other, and is never

divided, as in the MyopJioria, into two or three smaller carina, which cross the dorsal

portion of the valve.

In venturing to propose the foregoing sectional divisions for BlyojiJioria, I would

off'er them only as exemplifying the present knowledge of that genus, at the same time

avowing the possibility that future discoveries in Triassic palaeontology may tend to

modify very materially the divisional groups here proposed.

Myophoria postera, Quenst., sp. PI. XLI, figs. 6, 7, 8, 9; 6 a, 7 «, 8(7, 9 a.

Trigonia postera, Quemtedt. Der Jura, tab. i, figs. 3— 6, p. 28, 1857.

Myophoria — Muore. Quart. Journ. Geol. Soc, p. 507, pi. xvi, figs. 8, 9, 10,

1861.

Diaynostic CJiaracters.—Shell very convex at the divisional angle of the valve,

subtrigonal ; umbones rather depressed, directed anteriorly, forming a buccal excavation

anteally ; the lower margin is lengthened and curved elliptically. The left valve has an

elevated marginal carina, which is denticulated more or less prominently upon its lower

half; it is bounded anteally by a strongly defined ante-carinal groove; there is no

distinct median or inner carina. The area, which is steep and wide, has a series of
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large, acutely ridged plications ; they are somewhat irregular and unequal in their

prominence, the surface becoming somewhat depressed at the position of the escutcheon,

where the plications are smaller and less distinct ; about eight or nine plications are

visible upon the left valve ; the hinge-border slopes obliquely downwards, its length

exceeding that of the siphonal border, which is almost perpendicular with the lower

border. The dorsal portion of the surface is covered by a series of linear, depressed,

horizontal costse ; their size is unequal in different specimens and irregidar, sometimes

even upon the same valve ; they do not enlarge posteally, and disappear in the ante-carinal

groove ; nearly fifty of these linear costse may be distinguished. The right valve has its

area somewhat more excavated ; its plications are very irregular in prominence and

unequal in size, but smaller and more numerous than those of the left valve; the

marginal carina is smaller, it is plicated more or less distinctly upon its lower portion ;

its upper portion, which is smooth, divides into two cariiice, which continue separate and

distinct to the lower border. There is also a third dorsal carina at a little distance

anteally to the second carina, defined chiefly by the greater depression of the surface

occupied by these three carina; when compared with the general dorsal linear costae of

the right valve, which do not differ materially from those of the other valve.

The shell is of moderate thickness, even near the lower border. The mould does

not exhibit any portion of the external ornamentation. Only single valves have been

obtained, and the hinge-characters have not been exposed.

Height of the largest specimen 5 lines ; length 5^ lines.

The Bere specimens, in common with some Jurassic ConcJiifera having a hard

limestone matrix, appear to have had their surfaces covered and their ornaments

concealed by the infiltration of a layer of carbonate of lime between the outer surface of

the fossil and its matrix. Small portions of this white film-like layer are still visible

upon some of the specimens. I did not consider this exterior surface as having formed

any portion of the test.
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CONCLUDING SYNOPTICAL OBSERVATIONS.

During the period occupied by the publication of the earher portions of this Mono-

graph it was suggested to me upon more than one occasion by a palaeontologist, since

deceased, whose varied and extensive knowledge entitled his opinions upon such a

subject to high consideration, that I should reconstruct the Tri^onits by arranging them

into a family, separating its species into from five to ten genera. The consideration of

a similar proposal has probably occurred to other naturalists, and had, in fact, been

present to my own mind during many previous years, and had induced me to bestow

more than usual attention upon the various aspects assumed by the genus. The results

of these observations had, however, tended in a direction the opposite of that proposed

to me ; they had led to the perception of a general resemblance between the several groups

of species in features of sufficient importance to induce me to regard them as forming only

so many portions of one great whole,—as so many allied forms greatly varied, which,

whether viewed separately or in combination, constituted only a single generic idea, the

subordinate features of which were elaborated, some synchronously, others in a certain

order of geological succession, never occurring all together or in a single stratigraphical

position. It therefore appeared to me that to regard certain differences between such

groups as of generic value would be an attempt to dissociate forms which are by

natural affinity in close relationship,—to do violence to the chain of life disclosed by an

important genus through the great geological periods to which it belonged,—and not less

an endeavour to dissolve the association which exists between the more ancient Mesozoic

forms and the Tertiary and living portion of the genus which still remain to us.

As examples of such proposed reconstruction grounded upon differences of figures and

of surface-ornaments, it would apparently become necessary to divide the extensive section

of the Rcabrcs into three genera, one type form of which would have its representative in

T. spinosa. Park., Plate XXIV ; a second in T. pennata, Sow., Plate XXIV ; the third in

T. aliformis, Park., Plate XXV ; species remarkably distinguished when separated from

the Trigonice generally and brought together for comparison, in their general forms, their

ornaments, and even to some extent in their internal hinge-characters, but which will be

found to form a gradual approximation when they are compared through the connecting

links of other examples of the Scabrce,—forms from which they can only possibly be

as so many species.

The Quadratce also, although they are sufficiently distinct in the more short or

quadrate forms as T. quadrata, Ag., p. 105, and T. spectahilis. Sow., Plate XXVI,
present in other examples approaches both to the groups spinosa and aliformis of the

ScabrcB.
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Perhaps no sectional forms are usually more clearly separated than the Glabra and

the ClaveUata, but certain Upper Jurassic species of the former section (see Plates

XVIII, XIX, XXI) occasionally acquire much of the exterior ornaments of the Clavellafa

;

this latter section and the ScaphoidecB can sometimes only be separated rather doubtfully,

and a similar remark will also not unfrequently apply to the separation between the

ClaveUatce and the Undulaice. For illustrations of the IJndulatce see the figures in

Plates XIII, XIV, XV, XVI, and XVII. Doubtless the group of the Costatce possess the

most strongly defined sectional characters, more especially in the posteal slope of the

area and escutcheon, with the peculiarities of their carinse and costellse, together with the

differences which they present in opposite valves of the same species ; but even these

features, so important in their combination, become in some instances modified or only

slightly defined.

The proposed division of Trigonia into several separate genera is based upon the

high value attributed to the exterior form and ornaments as examples of generic character,

the internal and chiefly the hinge-characters being regarded as constituting features

pertaining to a great natural family, embracing all the groups of species. The separation

of the genus adopted in this Monograph is based upon the opposite principle,—that the

internal characters are the only features which can be relied upon as affording decided

distinctions more important than those of species or of subgenera, and that the modifica-

tions which embrace all the features connected with the external figure and surface

ornaments are only of subordinate or sectional value, more or less linked together, and

are chiefly of interest and importance in comparing the stratigraphic value or succession

in geological time of these several features, and of aflTording separation between

the several series of forms of which such groups are composed. The generic distinction

based chiefly upon the hinge characters has the further advantage in the genus Trigonia

of its great convenience in legislating upon the fossil internal moulds of Conchifera, which

afford usually so few features supplying distinctive characters. It becomes of great

importance to have upon the moulds indentations of any undoubted hinge characters

distinct from all others, and such are supplied by the transverse snlcations upon both

sides of the diverging hinge-processes in Trigonia, a feature which can always be recognised

in well-preserved moulds and is free from ambiguity, and by which also its hinge is

clearly separated from that of its allied genus Myophoria.

Upon contemplating the changes exhibited hy the Trigonits during the long succession

of MoUuscan life disclosed by the two great Jurassic and Cretaceous portions of the

Mesozoic sera, as developed both in Britain and over the continents generally, we observe

a long, partially broken, imperfect chain of life, even the earlier portions of which seem,

but as continuations of previously existing groups of allied organic forms ; of these the

more immediate precursor is the Myophoria of Bronn, an important genus of small

Conchifers represented by numerous species, all of which are more or less allied to Trigonia

and one group more especially to the section of the Costatce ; Myophoria is special to the
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Trias, its species occur in France, Alsace, Hanover, Brandenburg, Saxony, Swabia,

Wurtemberg, and the Tyrol. In Britain it is represented by a single species obtained

only in one bed of the highest or Rhsetic stage of the Trias, exemplified by Myophoria

postera, Quenst., Jura., tab. i, figs. 3—6, discovered by Mr. Moore at an obscure locality

in the county of Somerset. The anteal direction of the urabones serves effectually to

separate it from the Trigonim costatce, irrespective of the distinctions afibrded by the

hinge-processes.

The exterior ornaments in Myophoria postera, p. 215, are analogous to, but are

altogether distinct from, the Jurassic costatce ; the opposite valves more especially oS'er

important difierences.

Throughout the several zones of MoUuscan life disclosed by the Lower Lias the

genus Trigonia is known only by one or two minute, imperfectly defined specimens,

doubtful generically, obtained by Professor Tate in the Armatus-zone, and named by

him Trigonia modesta, 'Yorkshire Lias,' p. 386, pi. xiv, fig. 4, depicted also of the

natural size upon our Plate XLI, fig. 13 : but in the absence of more satisfactory

specimens the presence of this genus in the Lower Lias remains doubtful.

The Middle Lias of France has produced rather abundantly, and that of Britain very

rarely, and apparently localised in each country, a single species of the Trigonics glabra,

T. Lingonensis, Dum. (Plate XXII), p. 98, an abnormal form when compared with the

genus generally, almost devoid of surface ornaments, and in that feature approaching to a

group of the more ancient Triassic Myophoria, but even in this exceptional species the

figure agrees with that of the genus subsequently developed ; the umbones, unlike those

of Myophorice, are recurved or directed backwards, thus departing both from the figure of

that genus and from the Conchiferce generally, but agreeing with the Trigonia, and

imparting a degree of concavity both to the area and escutcheon. T. Lingonensis is

limited to the main ironstone band of the Zone of Ammonites spinatus, both in France

and in Yorkshire.

Since the notice of the discovery of this species in Yorkshire by Professor Tate in

1872, English geologists w^orking upon the long course of the Middle Lias have searched

for this remarkable Trigonia in the midland and southern counties of England without

success with one exception, in which several specimens were obtained in the Spinatus-zone

in the vicinity of Banbury by Mr. E. A. Walford of that place during the past summer

of 1877 ; the same gentleman has also forwarded to me an internal mould of Trigonia

obtained by him in the Zone of Ammonites Henleyi in the same vicinity ; it is not certain

to what species it belongs, apparently it does not difi'er materially from moulds of T.

Lingonensis ; in either case it establishes the presence of the genus Trigonia in a lower

zone of the Middle Lias.

In the Cleveland Ironstones this species continues to be one of its most rare forms,

notwithstanding that the bed has been extensively worked and its fossils diligently

collected at numerous localities over wide areas and during many years.
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In tlio Upper Lias and Supra-liassic Sands of Britain the usual Jurassic sectional

forms of Triffonia, consisting of the Costata, Clavellata, and Undulata, ah-eady acquired

some of the importance and variety by which they were subsequently characterised.

In the CostafiB are surface ornaments and some other external features observed in the

Myopliorice, but the umbones are never directed forwards as in that genus, and tiie hinge-

processes present differences, both in their figures and in their deeply sculptured sulca-

tions, which are not limited to one side only of each process ; the right valve presents the

more important difterences, the marginal carina is not divided into two or three costellae

as in MyopUoria, but forms a single carina larger than that of the left valve ; the costellae

upon the area are also fewer and larger than those of the other valve. The Lower Oolitic

rocks abound with this important sectional form, which in Britain is represented by

upwards of twelve species besides varieties ; abundant and dwarfed in the oolitic lime-

stones of the Inferior and Great Oolite, they acquire large dimensions in the clays and

argillaceous shales. The stratigraphical range of the section CostatcB is not con-

siderable, ten of the British species occur only in the Lower Oolites ; one of these,

T. hemispharica, and its variety named gregaria. Plates XXXI and XXXIII, although

distinct generically from JSIyophoria, yet has some external resemblance to Mgophoria

lineata, Munst., and to J/, posfera, Quenst. ; the variable and minute longitudinal costas

are more especially analogous. The British Upper Oolites have only two additional

species of the Costatee special to those stages. These are T. Meriani, Ag., and T. monili/era,

Ag., so that we have no example higher than the Kimmeridge Clay ; and even T. nioiiUi-

fera (Plate XXXI), locally so abundant in the lower beds of that stage, is but a continua-

tion of the same form which occurs more rarely in the beds of Upper Calcareous

Grit. The Cosfaia occur apparently in greater variety in the Upper Jurassic rocks of

France, Germany, and Switzerland. Only a minority of these have been figured and

described : probably more than twice the number of ascertained species would be required

to make up the sum of the European Costatce. AH of them disappear with the lower

portion of the Portland formation.

Two abnormal costated forms occur in the Neocoraian period if, indeed, we should

include with that section T. ccirinata, Ag., and T. peninsidaris, Coq., species which were

deprived of the surface ornaments ere they attained adult growth, when one, and perhaps

each of them, acquired a byssal aperture. T. carinata is always recognised by the great

obliquity of the costae ; T. peninsularis has the costae very irregular, imperfect in the rows,

subangulated, and almost evanescent. Li the distinctions between the opposite valves of

the Cos/a/<« described at p. 9, we see reproduced, modified, and less strongly defined some

of the generic features of the ^lyophorice fading out, it may be, and modified upon the

Trigonice. The variability in the number and size of the longitudinal costae described as

marking varieties of species in this jMonograph were also produced as a variable feature

in the more ancient Mgophoria posfera, of the Upper Trias ; it is equally present in the

Neocomian 2\ carinata, where the variability is so considerable as to induce Agassiz to
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separate it into two species, the one with the few and large costae constituting his T.

sulcata (' Trigonise,' p. 44). Possibly T. penimularis may be equally variable, but un-

fortunately Coquand has given only a single figure and of the left valve only (' Terr.

Aptien d'Espagn.,' pi. xxiii, fig. 3).

However clearly separated are the Cosfata as a section, they also approach a very

different section (that of the Glabra) in certain Swabian species which have the middle

portion of the valve entirely destitute of surface ornaments, as in T. zonata, Ag., T. inter-

lavigata, Quenst., and T. triangulark, Goldf. They also approach to the ClavellatcB in

T. hjhrida, Roem., and in T. geographica, Ag., and in two less known forms alluded to at

p. 161 under the names of T. fimhriata. Lye, and T. granigera, Cont., which have the

longitudinal costae and also the pUcations upon the marginal carina minutely clavellated.

The Clavellates are peculiarly varied in species and locally abundant in the Middle

and Upper Oolitic Rocks of Britain, numbering upwards of thirty-three species
;
probably

they are not less abundant in France, Switzerland, and Germany, where, in the

Oxfordian and Kimmeridgian stages, they appear to attain their maximum of numbers,

and then suddenly disappear.

The Undulatce are exclusively .Jurassic, and little less varied than the ClaveUafa.

Britain has twenty species. They occur in the Upper Lias, in the Supra-liassic

Sands, and more abundantly in the Lower Oolites; locally they are gregarious.

In the ^Middle and Upper Oolites they are much less conspicuous, and are represented

by four species only. T. paucicosta alone can be said to be even locally abundant.

They disappear altogether in the lower portion of the Portland formation.

The ScaplmdeoB, comparatively a small section, occurs only locally, and of few species,

chiefly in the Upper Lias and Inferior Oolite, after which nothing more is known of the

section until it reappears in the Lower Calcareous Grit of Yorkshire, and, after another

stratigraphical interval, widely separated, in the Middle Neocomian beds of Norfolk,

where it is represented by two species, one of which, T. exaltata, nob., Plate XXXVIII,

is of gigantic dimensions. In the higher assemblages of Cretaceous fossils the

Scaphoidea are unknown.

The Glabra in the circumstances under which they occur offer a marked contrast to

the leading sectional forms of the genus both Jurassic and Cretaceous ; belonging to the

whole of the Mesozoic Epoch, it is only in the Portlandian beds of Britain that they

become predominating forms ; their occurrence as a single species dates from the earliest

record of the genus in the Middle Lias above referred to. In the Inferior Oolite they

are represented by the rare, anomaloiis, and in some respects almost unique, T.

Beeslegana, after which nothing more is known of the section until its reappearance in

the Portland formation, represented in Britain by five species, two of which, T. gibbosa

and T. Bamoniana, occur in great abundance. All of these Portlandian GlabrtB have a

considerable family resemblance in their short, subglobose, or ovately rounded forms

;

their surface ornaments consisting for the most part of small, longitudinal, subtuber-

29
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dilated costae ; the plain antecarinal space is always well developed, and is usually the

only smooth portion of the shell. The variability assumed by the three species T. gihhosa,

T. Damoniana, and T. Manseli, in their surface-ornaments, are so considerable (ex-

emplified on our Plates XVIII, XIX, and XXI) as to offer a remarkable contrast to

other examples of the Glabrce, and surpass in diversity, perhaps, any other of the more

ornamented examples of the genus. T. yibhom, more especially, which I have arranged

in three varieties, becomes in one of them a shell almost devoid of ornament, and is

chiefly remarkable for the prominence of its zonal sulcations ; in other forms its surface

is crowded by its excentric costse, and roughened by their small prominent tubercles.

The Isle of Portland, Tisbury, Warminster, Brill, and Swindon are the localities at

which the Trigonice Gluhrce are the predominating forms, the other sectional examples

of the genus having altogether disappeared. The European continental Glabrce of the

same period are T. Micliellotti, De Lor. and Pellat, ' Boulogne,' pi. vii, fig. 6 ; T.

variegata, Credner, ' Ob. Jura,' pi. viii, fig. 22, also a variety of the latter from Boulogne

figured by De Loriol and Pellat, pi. xi, fig. 9. The latter species has the postetd

portions of its costse broken, forming lengthened oblong nodes, unlike the British species

which are all tuberculated ; T. Boiilogniensis, De Lor. and Pel. ' Boulogne,' pi. vii, fig.

10, has irregular plicated costae, destitute of tubercles, and has no zonal sulcations.

Of the seventy-eight species of Jurassic Trigonice, exclusive of varieties, found in

Britain, and recorded in this Monograph, twenty-eight are also obtained at various

European continental localities, but chiefly in France and Switzerland ; six of these also

occur in Southern Germany, and one species {T. triquetra, Sub.), Plates VI and

XXXVI, in Northern Germany.

The general European assemblage of Jurassic Trigonice contained in the British

Museum are so considerable, varied, and abundant, and their state of preservation so excep-

tionally fine, that it becomes a subject of regret so small a portion of them should come

under the observation of the public ; eventually this defect will be removed and a series

of Trigonice disclosed, so remarkable and attractive that it may confidently be predicted

they will engage the special attention of future palaeontologists. The prevailing forms

belong to the Clavellata, Undulatce, and Costatce, only a minority of which can be

identified with recorded species.

Other European Jurassic Trigoniae, not British, figured and described, are :

Trigonia costata, Chap, et Duv. Foss. de Luxemb., tab. 25, figs. 6, 7.

— costata, var. triangularis, Goldf. Petref., tab. 137, fig. 3.

— similis, Ag. Trig., tab. 2, figs. 18— 21.

— navis, Lam. Ag. Trig., tab. 1, 2, figs. 21—24.

— costellata, Ag. Trig., tab. 2, figs. 1—12.

— Bronnii, Ag. Trig., tab. 5, fig. 19.

— maxima, Ag. Trig., tab. 4, figs. 6—9.

— Golfussii, Ag. Trig., p. 31.
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Trigonia notata, Ag. Trig., tab. 5, figs, 1—3.

— reticulata, Ag. Trig., tab. 11, fig. 10.

— parvula, Ag. Trig., tab. 11, fig. 8.

— rostrum, Ag. Trig., tab. 9, fig. 1, tab. 5, fig. 10.

— concentrka, Ag. Trig., tab. G, fig. 10.

— jnda, Ag. Trig., tab. 6, fig. 11.

— Parkinsoni, Ag. Trig., tab. 10, fig. 6.

— suprajurensis, Ag. Trig., tab. 5. figs. 1— 6.

— truncata, Ag. Trig., tab. 5, figs. 7—9.

— dathrata, Ag. Trig., tab. 9, fig. 9.

— sexcostata, Roemer, Nord. Ool., tab. 6, fig. 1.

— injlata, Roenier, Nord. Ool., tab. 19, fig. 22.

— hybrida, Roemer, Nord. Ool., tab. 6, fig. 1.

— cardissa, Ag. Trig., tab. 11, fig. 4.

—

•

concinna, Roemer, Nord. Ool., tab. 19, fig. 21.

— BoucJiardi, Oppel, Juraform., p. 486.

— aspera, Lam. Heb. Jour, de Conchyl., tab. 7, fig. 3.

— inter-lcBvigata, Quenst. Jura, tab. 67, figs. 7, 8.

— Barrensis, Buvig. Meuse Atlas, tab. 16, figs. 30, 32.

— Arduennea, Buvig. Meuse Atlas, tab. 4, figs. 10—14.

— Kurri, 0pp. Juraform., p. 485.

— variegata, Crediier, Ob. Jura, tab. 8, fig. 22.

— verrucosa, Cred., Ob. Jura, tab. 8, fig. 23.

—

-

clivosa, Cred., Ob. Jura, tab. 9, fig. 24.

— Boulogniensis, D'Lor., Kim. of Boulogne, tab. 7, fig. 10.

— Bigauxiana, Mun. Chal., BuU. Soc. Lin. de Normandie, vol. 9, tab. IV,

fig. 2.

— Baylei, Dolf. Kimmer., tab. 10, fig. 4.

— granigera, Contejean, fit. Kimmer. de Montbeliard, tab. 14, fig. 4.

— pseudo-cgprina, Cont. Montbeliard, tab. 14, fig. 7.

— trigona, Waagen, Beitr., tab. 29, fig. 3.

— Etalloni, de Loriol, Royer et Tombeck, Et. Jur. Sup. Haut. Marne,

tab. 17, figs. 7—10.
— spinifera, De L., R., et T., tab. 18, fig. 2.

— Cottaldi, Mun., De L., R., et T., tab. 17, fig. 3.

— Tombecki, De L., R., et T. tab. 18, fig. 21.

— Matronensis, De L., R., et T., tab. 18, fig. 24.

— Carmontensis, De L., R., et T., tab. 17, figs 10, 11.

— Moutierensis, Lye. Monogr. Trigonias, p. 36.

— Michellotti, D'Lor. et Pellat, Boulogne, tab. 7, fig. G.
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Our notices of the Jurassic Triffoni<s of the other continents must be understood as

relating chiefly to their natural affinities as species, and not to their stratigraphical

positions, which, in some instances, are only doubtfully and imperfectly known.

We are absolutely without information of the presence of a single Jurassic Trif/onia

in the continents of America. In Asia one of the XJndulafa occurs in the mountain

district of the Lebanon, to the eastward of the town of Beyroot; apparently it is

identical with T. undulata, Fromherz, from the Piedmontese flanks of the Alps (p. 77)

and nearly allied to a Tric/onia of the Cornbrash and Great Oolite in Britain (p. 201).

In Cutch three of the Costata have been obtained, two of which nearly resemble

T. costata. Sow., and T. pulliis. Sow., British species of the Middle and Lower Oolites,

and are so named ' Geol. Trans.,' 2nd ser., vol. v, pis. 21

—

1?> ; the third, a large,

lengthened, and oblong form, distinct from all others, is named by Sowerby T. Smceii,

' Geol. Trans.,' 2nd ser., vol. V, pi. 61. The Ammonites associated with these species

are, for the most part, identical with British Kelloway Rock forms.

In Northern India the Spiti Pass of the Himalayas affords a fossil Jurassic fauna,

which Dr. Stoliczka has assigned to certain Conclnfera of the European Rlisetic beds,

Lias, and Lower Oolites, Tri<jonia costata is one of these, ' Quart. Jour, Geol. Soc.,'

1868, p. 506, vol. xxiv.

The only record we possess of Jurassic TrigonicE in Australia is the memoir on

Australian Mesozoic Geology and Palaeontology, 'Quart. Jour. Geol. Soc.,' May, 1870,

by Mr. C, Moore, who has therein figured and described two considerable series of

fossils from Queensland, and from Western Australia upon the opposite sides of Australia,

separated by upwards of 38° of longitude, and by the great central Sahara. The West

Australian series contains Ammonites, Conchifera, and Brachiopoda, some of which

cannot be distinguished from British species of the Middle Lias, Upper Lias, and Lower

Oolites, including Trigonia Moorei, Lye. (p. 151), which occurs in some abundance, a

single block having contained fifteen specimens. The Queensland fossils from Wollum-

billa and other localities are almost entirely distinct from known European forms : they

are preserved in loose blocks evidently derived from beds more ancient than the

surrounding strata ; numerous in species, two only are believed to be identical with

European shells : one is Avicula Braainhuriensis, a species which has a considerable strati-

graphical range in Britain, and is so nearly allied to other forms of the same genus that

great care and an excellent condition of preservation are necessary in its discrimination

;

the other is Lingula ovalis, which differs little from the L. subovalis of Neocomian

strata. ]\Ir. Moore has described and figured Trigonia lineata, pi. 13, fig. 12, an

ill-preserved fossil, one of the Glabra, a short, gibbose form, with numerous concentric

regular lines upon the anteal and middle portion of the shell, but the posteal or anal

portion is imperfect ; it has some affinities with the Portlandian group of 1\ gihbosa,

and is apparently yet more nearly allied to an Indian Cretaceous species, T. orientalis or

suborbicularis, Forbes, from Southern India (see page 121) ; the latter has the concentric
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lines much more prominent than in T. lineata ; the posteal slope is destitute of bound-

ing carinse. The presence of a gigantic Crioceras at the same locality is also strongly

indicative of the Cretaceous rocks.

It is evident that further explorations and collections of fossils, and more especially of

T. lineata, will be required ere the stratigraphical position of the Queensland beds

can be determined without amliiguity.

On passing from the Jurassic to the Cretaceous rocks the genus Trigonia presents

some very remarkable changes ; the large and conspicuous section of the TJndulatce is

found to have altogether disappeared, neither is there known a single continental

example of the Clavellatce.

In the Neocomian period generally the great sectional series of Tncjonm, con-

stituting the 8cabrcB and Quadratce, first appear, replacing the lost Costatce, ClavellatcB,

and XJndulatcB. Varied in species, considerable in numbers, and conspicuous beyond all

other sectional forms in their ornaments and in their individualisation, they continue

prominent and generally predominating in every considerable assemblage of Conchifera

throughout the varied beds of the Cretaceous rocks in whatever country they are

discovered, so that a clavellated Trigonia having an ornaiiierited escutcheon becomes an

infallible indication of the presence of the Cretaceous rocks. The converse of this statement

holds good as to the clavellated species with smooth escutcheons ; they are all

Jurassic. The two examples figured in this Monograph, T. ingens. Lye, PL VIII, figs.

1—3, and PI. XXXVI, figs. 6, 6; and F. Keepingi, Lye, PI. XXXV, figs. 1, 2, are the

only known Cretaceous Clavellatce. They have been obtained only within the very

limited area occupied by the Middle Neocomian fonnation in Britain.

It is in the Cretaceous Trigoni(e also that we find the genus represented by the

greatest variety of figure, ranging from the short, suborbicular, or sul^quadrate examples of

the (Quadratce to the subcrescentic attenuated forms of a portion of the Scabrce or group

of T. aliformis, the latter having their siphonal borders so short that the incurrent

and excurrent respiratory orifices are brought into near proximity. They difi"er likewise

from all other of the Mesozoic Trigonios in having the lower borders of the valves

toothed, a feature which is reproduced in the living Australian section of the Pectinidce.

These differences of figure are so considerable that when they are found to apply to the

vital organs it can scarcely be supposed that the Mollusca so differently constituted could

have had the same habitats in depths of waters, or that their characteristic habits were

similar. Nevertheless, throughout the Trigonia-bearing beds of the Cretaceous rocks, from

the Middle Neocomian beds even to the highest beds of Chloritic Marls, we find these

forms so dissimilar associated, their valves sometimes together, but more frequently

separated, leading to the inference that the dead Testacea were in some instances drifted

to the places where they are found in such considerable numbers.

The Cretaceous Quadratce also possess a peculiar feature which must have a

connection with the general economy of the Mollusk. The hinge-processes, even in the
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largest examples of that section, are remarkably small, but the valves have internally near

the middle of the lower border, and external to the pallial scar, a few closely placed

oblong pits, apparently intended to afford attachment to an accessory liganiental

appendage, enabling the Mollnsk to hold the valves closed with greater power. As these

pits existed at several stages of growth, it is evident that they were reproduced periodi-

cally, and were obliterated at each period by the growth of new shell-substance (for

examples of this feature see PI. XXIV). The Quadratce, also, had their hinge-plates

strengthened by additional ligamentary support at the posteal extremity of the plate,

which has several oblique grooves, a feature which also obtains in the ali/ormis group of

the Scabrce, but is not seen in any other section of the genus.

The Blackdown and Ilaldon Greensands are represented in Belgium by the Meule de

Bracquegnies, in which those beds reappear both lithologically and palseontologically

;

the Triffonioe are, however, for the most part distinct in species. The Belgian T. dadalea

differs from the M'ell-known form of Blackdown, but is identical with our variety confusa,

PI. XXIII, fig. 1, which in Britain occurs rarely, at Little Haldon, much to the

westward of the typical form ; it is abundant at Bracquegnies, as is also T. Elkce, one

of the aliforviis group special to that locality (Cornet and Briart, ' Acad. Roy. de

Belgique,' t. xxxiv).

The Triffonite, so abundant in the Cretaceous glauconitic sands and marls, disappear

suddenly and entirely w^ith the advent of the Chalk. Apparently this change is not an

exceptional feature as regards the Ti'i(^oni<ie, but is connected with a similar loss of genera

in other Dimyarian Conchifera, a circumstance which becomes remarkable when compared

with the general abundance and variety of Monomyarian forms in the same deposits ; a

fact which has long been observed, but which has not hitherto received a satisfactory

explanation.

The only record we have of the genus Trigonia in the White Chalk consists of some

impressions, ill preserved, named by d'Orbigny Trigonia inornata, ' Pal. Fran. Terr.

Cret.,' pi. 297, from Royan, Charente Inferieure, a moderately convex, subovate shell,

having apparently a plain area and escutcheon, and a numerous closely arranged series of

obliquely curved costae (about forty) covering the other portion of the shell, passing from

the angle of the valve to the anteal and lower borders, but so faintly traced that the

entire surface appears almost devoid of ornamentation ; thus approximating or apparently

intermediate to, the Scahra and Glahrce.

The Cretaceous Trigonia are, for the most part, localised ; of the thirty-one species

yielded by the British rocks fourteen only have been identified at continental localities,

and limited to neighbouring countries, as France, Belgium, Switzerland, Southern

Germany, and the Spanish Peninsula. A considerable proportion of the French

Cretaceous Trigonia appear also to be special to that country.

The Aptian beds of Spain, Province of Teruel (Coquand, ' Monogr. de I'etage

Aptien de I'Espagne '), appear to have been deposited in a portion of a Mediterranean
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basiu of the Lower Cretaceous period ; their Trigonice are for the most part special to them ;

T. peninmlaris, Coq., is an abnormal example of the Costatce ; T. Pidefi, Coq., and

T. abrupta, Coq., belong the Scabres ; T. Hondeana, Coq., to the QuadratcB. Neither of

the two latter forms will allow of any close comparison with the South American species

from the equatorial region, to which the same names had previously been given by Lea

and by Von Buch. Their localisation is as distinct as that of the British Upper Neocomian

Triffonia.

The Spanish T. abrupta is nearly allied to a small British TrigonicE from the Chloritic

Marls of South Devon (see T Meyeri, p. 125, PI. XXIII ; also PI. XLI, figs. 15, 16). The

two very dissimilar figures given of the American species in the works of Von Buch and

D'Orbigny will, perhaps, account for this supposed identity between the American and

Spanish species.

From near the western coast of the same peninsula, in the vicinity of Torres Vedras,

a series of Testacea has been described and figured by Mr. D. Sharpe (' Quart.

Jour. Geol. Soc.,' vol. vi, pis. 20—24, and referred to the Subcretaceous, or lower

portion of the Cretaceous rocks. Among them is Trigoniee Lusitanica, Sharpe, a

characteristic example of the Scabree, previously figured by Goldfuss, together with three

other TrigonicB^ all of which the latter author erroneously referred to the T. Uterata of

Young and Bird and of Phillips. The Neocomian T. caudata, Ag., is also associated

with T. Lusitanica.

Other Cretaceous European Trigoniee, not British, already figured, are :

Trigonia disparilis, d'Orb. Terr. Cret., 3, pi. 299, fig. 2.

— limbata, d'Orb. Terr. Cret., 3, pi. 298.

— Lamarkii, Matheron. Catal., pi. 24, figs. 5—7.

— tenuisulcafa, Dujard. Mem. Soc. Geol. Fr., t. 2, pi. 15, fig. 14.

— excentrica, Goldf. Petref., 3, pi. 137.

— imhhella, Reuss. Bohem., p). 41, fig. 3.

— scabra, Lam., d'Orb. Terr. Cret., pi. 29G.

— Coquandiana, d'Orb. Terr. Cret., 3, pi. 294.

— crenulata. Lam., d'Orb. Terr. Cret., 3, pi. 295.

— divaricata, d'Orb. Terr. Cret., 3, pi. 288, figs. 2—4.

— loiiga, Ag. Trigon., pi. 8, fig. 1.

— Bobinaldina, d'Orb. Terr. Cret., 3, pi. 299, figs. 1, 2.

— paradoxa, Ag. Trigon., pi. 10, figs. 12, 13.

— Delafossei, Leymerie. Mem. Soc. Geol. Fr., 2 ser., t. 4, pi. 8.

— Constanta, d'Orb. Terr. Cret., pi. 291, figs. 3, 4, vol. 3.

— palmata, Desh. Mem. Soc. Geol. Fr., vol. 5, pi. 8, fig. 5.

— nodosa, Pictet and Roux. Gres Verts, pi. 35, fig. 5.

— sanda-crucis, Pictet. Paleont. Suisse, pi. 128, figs. 2— 5.

— nodosa, Pictet. Paleont. Suisse, pi. 12, figs. 1, 2.

— Elisce, Cornet and Briart. Meule de Brecq., pi. 6, figs. 4, 5.
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In Britain the Cretaceous Trigonice constitute portions of four well-marked zoological

assemblages, separated in stratigrapliical position ; they assist materially in imparting a

characteristic /(7c/c'5 to each series. Of the jMiddle Neocomian Tngonice, six in number,

one only of the Qiiadrata;, T. nodosa, constitutes a variety of a species which in the

Upper Neoconiian beds is represented by other forms.

Of the others, two belong to the Clavellatce, and have a Jurassic aspect so remark-

able that one of them, T. ingens. Lye. (PL VIII, figs. 1, 2, 3 ; PI. XXXVI, figs. 5, 6),

might readily be mistaken for the T. signata of the Inferior Oolite ; the other species,

T. Keepvigi, Lye. (Pi. XXXV, figs. 1, 2), with a shorter figure, has an aspect equally

Jurassic. In the absence of all knowledge of their position and associated fossils they

would undoubtedly have been assigned to the more ancient period. The Upper Neoco-

mian formation is represented by seven TngonicB, of which one {T. nodusa, Sow.) is a

variety of the Middle Neocomian form ; a second {T. carinata, Ag.) passes upwards into

a higher stage ; the other five species are all Scabrce, and are special to that stage. The

third, or stage of the Blackdown and Haldon Greensands and Gault (identical also

with the Belgian Meide de Bracque?iies), has nine ascertained species, including two of

the Quadratce, viz. T. dcedalea, Park., and T. sijedabilis. Sow., two of the Glahrce,

T. excentrica. Park., and T. Jceviuscula, Lye, and five of the Scabree. There is also

an internal mould in the Red Chalk or Gault of Hunstanton not sufficiently charac-

terised. The fourth or highest stage, consisting of Upper Greensand and Chloritic

Marls, has upwards of sixteen species ; and three others have been observed by Mr.

Meyer in the hard rocks and marly beds of the South Devon Coast, which hitherto

he has not been able to add to his collection. Of the sixteen, three are varieties of forms

met with in the third series, as T. aliformis, T. sjjinosa, and T. Vicaryana ; three others

which have passed upwards without apparent change, as T. scabricula, T. Iceviuscula,

T. spectabilis, and T. carinata ; leaving ten other species apparently special to the highest

stage.

D'Orbigny assigned the maximum development of the genus Trigonia to the highest

fossiliferous beds of the Cretaceous 3-ocks [Cours element, de jjaleont.. Tableau 8). In

Britain our stratigrapliical table records the greatest number of species in the Lower

Mesozoic rocks or Inferior Oolite, and in the Upper Greensand and Chloritic Marls of Wilts

and of the Isle of Wight. The hard rocks in the cliffs of the South Devon Coast have also

produced Irigonice, for the most part in a very ill state of preservation ; and great difficulty

is experienced in procuring useful and reliable specimens. Enough, however, is ascertained

to assure us that the genus was represented in Britain at this the period of its final dis-

appearance in a manner both ample and varied. For these the reader is referred to the

stratigraphical table, also to the figures on Plates 23, 24, 25, 26, 28, 35, 37,40, and 41.

The Cretaceous Trigonice obtained in the American continent, although not numerous

in species, are not less remarkable and well characterised. With the exception of a

single lengthened species of the Glabrae from Columbia {T. Lajogei, d'Orb.), all pertain to
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to the ScabrcB and Quadrata, T. Thoracica, Mor. (' Synopsis/ pi. xv, fig. 13), from the State

of New Jersey and from Alabama, is allied to the Aliformis group. To the same group is

also allied a large and abundant Mexican species, T. plicato-costafa, figured and

described by Nyst and Galeotti ('Bull. I'Acad. de Bruxelles,' tom. vii. No. 10), from

the great principal Cordillera of Anahauc, Mexico, several thousands of feet above the

sea. This species, which was erroneously referred by the authors to the Jurassic rocks,

has a near ally in our T. scabricola. T. Htcmboldtii, von Buch (' Petrcf. Americ.,'

figs. 29, 30), another of the Bcahrm, has radiating costellae passing from the umbones

retrally over the upper and siphonal half of the shell ; its locality is San Felipe, Central

America.

In the elevated region of equatorial South America, in New Granada and Columbia,

the same groups are represented by several unusually large and remarkaljle species.

T. abrupta, von Buch (' Petref. Amer.,' fig. 21), an ovately oblong form, with numerous

delicate, almost evanescent, straight, oblique, retral or nearly perpendicular, minutely

crenulated costse ; the area and escutcheon, which have considerable breadth, are almost

plain. Also a large species named T. aliformis, by von Buch ('Petref. Amer.,' fig. 10),

which may be a more fully developed example of T. thoracica, Mor. Another is

T. suhcrenulaia, d'Orb. (' Coq. Foss. de Colomb.,' pi. iv, figs. 7, 8), a remarkably inflated

subcrescentic shell, allied to T. crenulata. Lam., in the general features of its orna-

mentation, distinguished by its more inflated and lengthened form, by the small and

deep concavity formed by the indistinctly separated area and escutcheon, by the zigzag

costella; of their transverse ornaments, and by the small, perpendicular, widely separated

crenulated rows of costae. Another is a gigantic example of the Quadrates from Bogota,

T. Ilondeana, Lea, I'. BoiissiffnauUii (d'Orbigny, ' Coquilles fossiles de Colombie,' pi. iv,

figs. 1, 2), distinguished by the gigantic size, by the extreme shortness of the general

figure, by the few perpendicular rows of small, widely separated, crenulated costae, and by

the great breadth of the area and escutcheon, whose transverse, curved costellse agree

with the ornaments upon the other portion of the shell ; the umbones are obtuse, and tlic

borders of the valves are rounded.

Not less distinct and well characterised are the prevailing Trigonia; of the South

African provinces to the eastward of the Cape of Good Hope ; these belong to two very

difl"erent stages of the Cretaceous formations. That of the province of Uitenhage has

been investigated and illustrated by Dr. Krauss, of Stuttgart, by Dr. Rubidgc,

and Dr. Atherstone, who assigned them to the Cretaceous rocks. The fossils

from the same beds have been examined by Mr. D. Sharpe and Professor R. Tate,

and the opinion of these two palosontologists, founded upon the analogies of the

fossils generally, was that they were Jurassic and should be referred to the Lower Oolites.

In offering an opinion adverse to the latter conclusion, I would admit the Jm-assic aspect

of some of the Conchifera, which, in common Avith certain European forms, indicate that

the Jurassic fades did not disappear suddenly and entirely with the close of the Jurassic

30
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period, but was in some instances continued partially into the Molluscan fauna of the lower

portion of the Cretaceous rocks. Notwithstanding, however, certain specific resemblances,

I doubt the absolute identity of any one of these African species with European allied

forms. The occurrence of T. llerzoffii, Haussman, oiT. conocardiiformis, Krauss (p. 210),

and of T. ventricosa, Krauss (p. 119), in such profuse numbers and distributed over so

wide a region, the first a member of the Quadrata, the others of the Scahrce, may, in the

absence of reliable and guiding Ammonites, be regarded as affording strong, and to my
mind, decisive evidence of the Cretaceous character of the series. The resemblance

(perhaps even identity) of T. ventricosa with the Indian Cretaceous T. tuberctdifcra, Stol.

(' Mem. Gcol. Surv. India,' vol. iii, pi 1 5), tends materially to support the same conclusion.

Two other Trigonia^, mentioned in Professor Tate's memoir, require notice. PI. 7,

fig. 6, of that memoir represents the magnified figure of a very young Trigonia, which is

attributed to T. Goldfmm, Ag. This, in common with other very young shells, might

possibly pertain to one of the QtiadratcB, and is even allied to certain young specimens of

T. dcedalea, Park. The other Trigonia mentioned is a single valve of one of the Costatce,

believed to represent a young specimen of T. Cassiope, d'Orb. (see PI. XXXII).

There can be no doubt of the importance which attaches to the presence of the Costatce

when the age of the stage is a question of doubt, but the presence of a single specimen

cannot be accepted as affording any decisive proof in such a question.

The second, and apparently newer series of Cretaceous fossils, collected in the region

of the Umptafuna and Umzanbani rivers, contains T. clegans, Baily, a small and much

ornamented example of the Scabne (' Quart. Jour. Geol. Soc.,' vol. xi, plate 13, figs. 3

a, b).

In Asia the Cretaceous Trigonige are scarcely known beyond the limits of the British

Indian Empire. In the southern region, near to Pondicherry, two short subglobose

species of the Glabra have been figured and described by Forbes (' Geol. Trans.,' 1846,

vol. vii, p. 150, pi. IS) nuder the names of 1\ scmiculta, T. orientalis, and T. sub-

orbicularis. The first of these species has the longitudinal costa; interrupted about the

middle of the shell by the usual smooth antecarinal space ; the other two, which I can

only regard as varieties of one species, have the costse, which are unusually prominent,

continued without interruption across the whole surface ; the area and escutcheon are

only slightly developed. The last-named form has the costse less prominent. They have

some general resemblance to the Glabra of the Jurassic Portland group, but differing in

having their costa? entirely devoid of tubercles.

A small species of the Scabra, T. Forbesii (p. 122), is also distinct from European forms.

The Geological Survey of India has added but few additional Trigonia?. T. tuberculifera,

Stol., an inflated examj)le of the Aliformis group, presents in its surface-ornaments varied

aspects in its numerous specimens, which are altogether analogous to those assumed by

its near ally the T. ventricosa, Kr., of Southern Africa, a considerable and instructive

series of which are in the British Museum. Another small form of the Glabra, T. indicu.
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StoL, and two others of the Scabra, equally insignificant, T. crenifera, StoL, and

T. minuta, StoL, complete the list of Indian Cretaceous TrigonifE.

The section Pectinida was established by Agassiz in 1840 (' Trigonise/ pp. 10

and 48) upon the Trigonia pedinata of Lamarck, at that time the only known species

of the section, so named from the external resemblance which their ornamentation bears

to the Pedines and Lima ; the species, both living and Tertiary, are exclusively Australian.

They present in their suborbicular Cardium-like forms, in tlieir crenulated costae radiating

from the umbones, in their areas destitute of bounding carinae or of divisional sulcations,

in the absence of any clear separation between the dorsal and the anal or siphonal

portions of the surface, a remarkable contrast to the Trigonia of the other continents
;

differences which are rendered the more remarkable when we examine the hinge features,

which present little or no modification of the older Mesozoic forms of the genus ; even

the changes observable in the interiors of certain of the Cretaceous Scabra and Quadratce

have also disappeared, and in the Pcdinida we find reproduced unchanged the more

ancient hinge features of the Mesozoic Glabra in all their original prominence.

The European and American Tertiary formations, although occupying such extensive

tracts of country and presenting every gradation of moUuscan life, from extinct to living

forms, are altogether destitute of the genus : it is only in the Tertiary Australian deposits

of Victoria and of South Australia, associated with other existent generic forms, that we

again discover Trigonia, represented solely by the group of the Pedinida, and more or

less nearly allied to the few forms of the genus which inhabit the seas and tidal waters of

the same region. This great hiatus in the chain of Trigonia life may possibly be

eventually filled up by discoveries in some unknown series of the Tertiary formations.

Widely, indeed, as the Pedinida are separated from the usual Mesozoic sectional forms, we

discover some resemblance to a portion of the Cretaceous Scabra both in their surface

ornaments, and in the not less important absence of carina3 upon the superior and

siphonal portions of the shell. There may also be observed in an Australian Tertiary

species [T. Howitii, McCoy) a tendency to efiaccment of the ornaments over the middle

portion of the valves, various examples of which occur in the Mesozoic Undulata and

Glabra. Perhaps some modification of this statement may be deduced from an

examination of some known Cretaceous Trigonia. In T. disparilis, d'Orb. (' Ter. Cret.,'

pi. 229), one of the Scabra of the Terrain Senonien, or highest chloritic marls of Tours,

some approximation may be seen in the numerous crenulated costae which radiate from

the umbones over the middle portion of the valves ; also in the minute T. pukhella,

Ptcuss (Bohm., tab. 41), from a similar position in Bohemia ; if, indeed, the latter

species be not the very young condition of the former, which I am inclined to believe.

The American T. Ilumboldtii, von Buch, which has likewise costellae radiating from

the umbones over the upper, the anal, and the median portions of the shell, may also be

regarded as a transitive or connecting species ; these, however, are rare and exceptional

forms in the great section of the Scabra.
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Within the last few years the Tertiary deposits of Australia have yielded several forms

oilViffonia ; these all belong to the section of the Pectinidcc, more or less allied to living

forms. One small one, more especially allied to the species of Sydney Harbour, is named

by Jenkins T. Lamarckii (' Geol. Mag.,' vol. iii, 180G, pi. 10, figs 3, 7), a name previously

given by Matheron to a Cretaceous species (see p. 138). This Tertiary species is named

by McCoy T. acuticosta (' Geol. Mag ,' 18C6, p. 481), from the beds of Mordialloc in

Hobson's Bay. Other Tertiary species are T. scmiundulata, McCoy, from Bird Rock

Bluff, and T. Hoivitii, McCoy, from near the entrance to the Gippsland lakes. The latter

in size nearly equals some of the larger Mesozoic forms, the length is twenty-six lines,

the height twenty lines ; it is remarkable for the great length of the hinge-border

compared with the short perpendicular siphonal border; the middle portion of the shell

has a tendency to the effacement of surface ornaments ('Ann. and Mag. Nat. Hist.,'

ser. 4, vol. xv, pi. 18).

The distinctive differences of T. acuticosta as compared with the species of Sydney

consist in the far more numerous costJE, their angulated forms, the lesser convexity

of the valves, their more inequilateral figure, the greater breadth of the posteal slope,

and greater length of the siphonal border : differences of small importance when viewed

separately, but in the aggregate appearing to justify the separation claimed by ]\lcCoy

for the Tertiary forms. They are, however, for the most part such as have been regarded

as varieties among the Mesozoic Trigonice figured in this Monograph ; and, should it

eventually be decided to separate this small Tertiary species from the neighbouring living

forms, it would undoubtedly be necessary to erect into species certain Mesozoic forms

here tabulated as varieties.

T. scminndidaia, McCoy, considered to approximate to the Jurassic Trigonice

costatce in its apparent concentric ribbing, is, nevertheless, one of the Pectinidce, having

the anteal and mesial cosIjb only slightly defined, crossed by undulating concentric ridges

or lines of growth ; in no other feature does it approach to Mesozoic forms.

The Tertiary Australian Triijonice deposited in the Melbourne National IMuseum

have been assigned to the Miocene and Pliocene stages from a comparison of the

percentage of living forms with which they are associated ; but the question whether such

a rule is applicable to Australian geology, and whether it affords a criterion whereby it

may be measured with European Tertiary deposits, has yet to be determined.

The foregoing three Tertiary forms are so distinct from each other that there can

scarcely remain a doubt of the propriety of regarding them as separate species ; the small

T. acuticosta, in its approach to the living Australian forms, will require further investi-

gation, which will include the question of the separation of the living Pectinidce into

species and varieties, concerning which natiu'alists are much divided in opinion. Our

present very insufficient knowledge upon this subject may be greatly augmented by the

results of future dredging operations. A moi'c precise estimate will be thus obtained

of the hydrographical limits and habitats of forms, at present tabulated as species.
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which are distributed in the shallow Coralline seas girding the eastern coasts of Australia,

throughout more than thirty degrees of south latitude, from Cape York to Tasmania.

Known, in one instance only, as a species of the sea, in other instances as denizens of

land-locked waters, or of brackish waters in tidal rivers, these TrigonicB do not appear to

form varieties at any one locality. The differences between these species or varieties,

chiefly founded upon their exterior forms and ornaments, will have to be con-

sidered and determined in connection with their aspects over the entire marine area

occupied by each form. Eventually it may in this manner be possible to ground our

knowledge of this section upon the living, in comparison with the Australian Tertiary,

forms of the genus, and thus to legislate, with greater authority, upon the questions of

species and varieties of the Peciinida.

In making comparisons of the species or varieties of the living Peciinidce, we may

select two Australian forms nearly allied, which have, of late years, become well known

from their abundance ; one of these is the Trigonia of that land-locked, fine expanse of

water constituting Sydney Harbour, and the mud of its tributary, the Paramatta river,

it is the T. Lamarckii of Jenkins and the T. Jukesii of Adams. It has been regarded

by some naturalists as a variety only of a larger and nearly allied Tasmaman form, to

which Lamarck's name, Pectinata, is now exclusively applied. The latter is abundant,

buried in the black mud of the Launceston river, or in the tidal portion of it, the brackish

water of which extends up the course o*f the channel for many miles. Separated from

the habitat of the other shell by eight degrees of latitude, the difference of form, although

only inconsiderable, is very persistent at each locality, and is instantly detected in the

adult stage of growth. T. pectinata has the lesser convexity; the umbones are smaller

and more oblique ; the length of the siphonal border is greater ; the costai over the

valve' generally are less numerous ; they are closely arranged anteally, but become

widely separated over the middle of the valve, the spaces between them increasing

towards the posteal slope ; the costellse upon the slope are small and inconspicuous, the

costae near to the border and throughout the circumference of the valve degenerate in

their crenulations into closely placed imbricated lamelkne of growth, which are obscured by

the greater development of the epidermal tegument ; a similar feature is seen in various

Mesozoic species, and notably in the Neocomian Trigonia nodosa.

The Sydney species has a similar kind of ornamentation ; but, having larger and less

obhque umbones, it is more globose ; the hinge-area, corresponding vidth the escutcheon

in the Mesozoic forms, is larger, and slightly excavated, and its ornamentation is more

prominent than in T. •pectinata ; the costse over the shell generally have smaller inter-

stitial spaces, their crenulations become more square or flat-topped over the middle of

the valves and near to the lower border. The siphonal border is always shorter and

more perpendicidar, forming a more considerable angle with the hinge-border ; this

feature from its prominence would alone be sufficient to separate the two forms. The

young shell is usually more orbicular, having the siphonal portion less developed, it is
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therefore soractinics not sufficiently illustrative of the fully developed growth of the

species.'

The Sydney T. Jukesii is, hovpever, nearly allied to another form which has been

obtained rarely in the Coralline sea at Cape York, the most northernly point of Australia,

separated by twenty-two degrees of latitude, and figured by Gray under the name of

Trigonia uniophora (' Voyage of the Fly,' 1847, Appendix, pi. 2, fig. 5). The only

essential difference between the latter and the species of Sydney appears to consist in the

greater breadth of the posteal slope, aod the greater length of the siphonal border in

Gray's species—features which, unaccompanied by other distinctions, can only be regarded

as constituting a varietal character.

To the foregoing living Australian forms of the Pectinidti; must also be added a single

unnamed Triyonia upon the tablets of the British Museum, remarkable for the bizarre

and anomalous character of the external ornaments, and especially for the characters of

the costae.

With our experience of the last few years it is easy to foresee that the missing con-

necting links between the Mesozoic and living Trix/onice may be expected to be found in

the Tertiary formations of Australia.

• Specimens with individual peculiarities occur ; one of the Sydney Harbour T. Jxikesii, Adams, in

my possession, of adult growth, has in each valve an arrest of growth near to the pedal border ; the left

valve has three additional narrow interstitial costie, the right valve having one such. An inordinate

secretion of shell substance internally causes the valves to gape at the hinge-border, exposing the hinge

processes with their transverse sulcations. A single, small, interstitial costa not unfrequently occurs in

this species.
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TRIASSIC SYSTEM.

Rfieetic Formation : allied genus, Myophoria.

Myophoria postera, Querist. PI. xli, figs. 6, Oa, 7,7 a, 8,8 a, 9, 9 a
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JURASSIC SYSTEM.

LowEE Lias.

CosTAT^ ? Trigonia modesta, Tate. PI. xli, figs, 13, 13a ^

Middle Lias.

Glabb^ Trigonia Lingonensis, Dmn. PI. xxii, figs. 1, 1 a, 2, 3, 4

Upper Lias.
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„ f T, formosa. Lye. PI. v, figs. 4, 5, 6 .

Clavellat^ i ^ ^ 7 & . >

(. T. Ramsayi, Wright. PI. vi, fig. 6 .

CosTAT^ T. denticulata, ^o. PI. xxix, figs. 1, 2, 3, 4 .

71

3a

49

152

ScAPHOlDEiE.

Infekior Oolite.

(- T. Bathonica, Lye. PI. i, fig. 3

T. duplicata, Sow. PI. i, figs. 8, 9, 10

J^ T. gemmata. Lye. PI. i, fig. 7

— {car. bifera). Lye. Footnote

i^T. recticosta, Lye. PI. i, figs. 4, 5, 6

17

14

15

. 239

16, 198
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Clavellat.T5 ,

TJndulatj!

Glabk^e

CoSTATiE

f T. Brodiei, Lijc. PL xxxv, figs. 8, 9

T. forraosa, Lye. PI. v, figs. 4, 5, C; pi. xi, fig. 2
;
pi. xxxvii, fig. 10

T. — (t)ar. lata). PI. xxix, figs. 1 1, 12 ; pi. xxxv, fig. 7

T. parcinoda, Lye. PI. .\xxvi, fig. 8 .

T. Phillipsi, Mor. ^ Lye. PL vi, figs. 3, 4

T. signata, Ay. (Zieten's var.). PL ii, figs. 1, 2, 3

T. spinulosa, Youny Sf Bird. PL iii, figs. 4, ."J a, 5 4, C

T. striata, Mil. PL r, figs. 6', 7, 8 .

T. tuberculosa, Lye. PL v, figs. 9, 10

JY. Witchelli, Lye. PL xxxviii, figs. 8, 9 (Fuller's Earth)

' T. angulata, Soiu. PI. xiv, figs. .5, 6
;

pi. xxxvii, figs. /, 8, 9

T. compta, Lye. PL xv, figs. 5, 6, 7 ;
pi. xxxviii, fig. 4

T. conjungens, Phil. PL x, figs. 5, 7, 8 ; pL xiii, fig. 6

T. costatula, Lye. PL xv, figs. 8, 9, 10
;

pi. xii, fig. 6, C a

T. producta, Lye. PL xiii, figs. 1, 2, 3, 4
;

pi. xxxvii, figs. 1, 2

T. Sharpiana, Lye. PL xv, fig. 11
;

pi. xvi, figs. 3, 4, 5, G

T. subglobosa, Lye. PL xii, figs. 8, 9, 10

T. v.-costata. Lye. PL xiii, fig. j
;

pi. xv, figs. 1, 2, 3, 4

.T. Beesleyar.a, Lye. PL xvii, figs. 2, 3, 4

T. bella, Lye. PL xxxii, figs. 6, 7, 8, 8 a

T. costata. Sow. PL xxix, figs. 5, 6, 7, 8

T. — (war. lata). PL xxix, figs. 9, 10

T. Culleni, Lye. PL xxxi, figs. 9, 9 a

T. denticulata. Ay. PI. xxix, figs. 1, 2, 3, 4

T. hemispbccrica, Lye. PL xxxi, figs. 4, 5, G, 7, 8

T. ' — (var. gregaria). PL xxxiii, figs. 4, 5, 6

T. pullus. Sow. (small var.). PL xxxiv, figs. 7, 7 «, 8, 9

T. sculpta. Lye. PL xxxiv, figs. 1, 2, 2 a

T. — {var. Clieltensis). PL xxxiv, fig. 3

T. tenuicosta, Lye. PI. xxxiii, figs. 7, 8, 9, 9«

PAGE

. 195

35, 202

35, 202

46

38

29, 204, 207

44

36

33

197

206

70

62

81

60, 208

79

68

66

91

126

147

149

173

152

174

176

164

157

159

160

GREAT OOLITE, STONESFIELD SLATE, FOREST-MARBLE, and CORNBRASH.

ClAVELLATiE ,

|-T. Griesbacbi, Lye. PI. iii, figs. 10, 10 a, h ; pi. xxxvi, figs. 11, 11 « . 34

T. imbricatn. Sow. PL vi, fig. 5
;

pi. xxxvi, figs. 9, 10. Fuller's Earth, pi. xii,

figs. 10, 11,12 ..... 33,209

I

T. impressa, Sow. PI. vii, figs. 4, 5 . . . . .46
I
T. Moretoni, Mor. ^ Lye. PI. ii, figs. 4, 5, 7, 8

;
pi. iv, fig. 6 . 47

It. Scarburgensis, iye. PL iv, figs. 1, 2, 3, 4 . . . 31,200

f T. arata. Lye. (var. of T. undulata, From.). PL xvi, figs. 9, 10, 11 ;
pi. xvii,

figs. 5, 6 . . . . • 77, 200

T. Clytia, d'Orb. PL xi, figs. 4, 5
;

pi. xvii, fij

UNDBLATiE ^ T. detrita, Terq. PL x, figs. 3, 3 «, 4

j
T. flecta. Lye. PL xiv, figs. 7, 8, 9, 10

T. Painei, Lye. PL xii, figs. 2, 3, 4, 5

l^T. tripartita, Forbes. Pi. xii, fig. 7 .

76

75

55

59

74
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COSTAT^

rT. Cassiope, d'Orb. PI. xxxii, figs. 1, 2, 4, 5 .

T. costata (Cornbr.). PI. xxix, figs. 5, 6, 7, 8 .

T. elongata (var. angustata). PI. xxx, figs. 1, 1 a, 2

T. — (var. lata). PI. xxx, figs. 4, 5

T. sculpta, Li/c. (var. Rolandi). PL xxxiv, fig. 4

T. pullus, Sow. PI. xxxiv, figs. 7, 7 a, 8, 9

PAGE

170

147

154

154

157

164

KELLOWAY ROCK, OXFORD CL.\Y, COEALLINE OOLITE, INCLUDING CALC. GRIT

AND CORAL RAG.

SCAPHOIDE^

Clavellat.!: .

Undulatte

Costata

..T. Snaintoneusis, Lt/c. PL xli, figs. 1, 1 a, 2, 3

f T. Blakei, Lye. PL xli, fig. 4 .

T. clavellata, Sow. PI. i, figs. 1, 1 a, 2
;

pi. iv, fig. 8

T. complanata, Lye. PL vii, fig. 3 .

T. corallina, rf'O/'i. PI. viii, fig. 5
;

pi. iii, figs. 7, 8, 9, 11

T. Iludlestoiii, Lye. PL xxxiv, figs. 5, 6 ; pi. xxxix, figs. 1 a, 2

T. irregularis, Seeb. PL v, figs, la, 1 i, 2
;

pi. vii, fig. 6 ; pi. xxxix, fig. 3

T. perlata, Jy. PL iii, figs. 1, 2, 3
;

pi. xi, fig. 3

T. Riipellensis, d'Orb. PL viii, fig. 4 ;
pi. xxxvi, figs. 1, 2, 3, 4

T. triquetra, Seeb. PI. vi, figs. 1, 1 a, 2 ; pi. xxxvi, fig. 7 .

T. WiUiamsoni, Lye. PL xvi, fig. 8 ;
pi. xxxviii, fig. 7 .

C
T. geograpbica, Ay. PL x, fig. 6 ;

pi. xxxii, fig. 9

) T. Joassi, Lye. PL xx, figs. 2, 3, 4 .

^ T. paucicosta, Lye. PL xi, figs. 8, 9
;
pL xvi, fig. 7 ;

pL xxxvii, fig.

r T. elongata, Soiv. PL xxx, figs. 3, 3 a, 3 6, 6

[ T. Meriani, .Jy. PL xxxiii, figs. 1, 2, 3

198

205

209

49

45

194

39

22

28, 199

26

53

69

82

206

154

167

Clavellata .

Undulat/E
.

Costata

GlaBRJ!.

T.

T.

T.

^ T.

T.

T.

T.

Lt.

...T.

...T.

I

JT.

I
T.

Lt.

KIMMERIDGE CLAY AND PORTLAND OOLITE.

Alina (Cont.). PL xxxviii, fig. 3 ; pi. ix, fig. 2

cymba (Cont.). PL xxxviii, fig. 1

incurva, Ben. PL ix, figs. 2, 3, 4, 5, 6

irregularis, Seeb. (rar.). Pi. xxxix, fig. 3 .

Juddiana, Lye. PL ii, figs. 6, G a, 6 b ; pi. iv, figs. 5,

muricata. Gold/. PL ix, fig. 1

Pellati, Mun. Chal. PL vii, figs. 1, 2, 2 a
;

pi. xi, fig.

Voltzii, Ag. PL x, figs. 1, 2 (T. Thurmanni Cont.)

Woodwaidi, Lye. PL xvii, fig. 1

Carrei, Mun. Chal. PL xii, fig. 1

monilifera, Ag. PL xxxi, figs. 1, 1 a, 1 b, 2, 2 a, 3

Danioniana, De Lor. PL xviii, fig. 3 ;
pi. xix, figs.

figs. 2, 2 o, 2 i, 3, 4, 5

gibbosa, Sow. PL xviii, figs. 1, 2, 2 a, 4, 5, 6 ;
pi. xix

Manseli, Lye. PL xix, figs. 3, 4, 4 «, 4 6

Michellotti, de Lor. PL xx, fig. 7 (variety)

tenuitexta. Lye. PL xx, figs. 1, 1 «, 1 i

• * -
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CRETACEOUS SYSTEM.

MxDDLE Neocomax Fobmatiox.
PAGE

Clavellat^.

Quadrate .

ScAPHOrDES.

QUADKAli...

/- T. ingen?, lye. PI. riii, figs. 1, 2 a. '2 b, 3; pi. rsxvi, figs. 5, 6 (Tealbv and

\ W. Norfolk) ..... 24, 207

V. T. Keepingi, lye. PL ott, figs. 1, 2 (Tealbj- and W. Norfolk)

f T. nodosa. Sou:, {ear.) Pi. ixt, fig. 2 (Tealby)

(. T. Tealbvensis, Lye. PI. xxriii, fig. 7 (Tealbv)

( T. esaltota. Lye. PI. mTiii, fig. 2 (W. Norfolk)

i T. scapha, Ag. PI. nrriii, fig. 6 (W. Norfolk)

196

106

114

184

1S3

SCABRJ:.

BlSSIFEBi .

Upper Neocoiqax Fokicatiox.

...T. nodosa, So«. PL xxiT, figs. 1, la, 2, 3 {ear. Orbignyana)
;

pi. rLrrii,

figs. 5, 5 a, 6

rX. caadaU, Ag. PI. rrri, figs. 5, 6, 6 ct, 6 S, 7

T. EtheridgeL Lye. PL xrrii, figs. 1, 1 o, 1 6, 2, 3, 3 o .

, T. omaU, d'Orb. PL xxIt, figs. 6, 7

I T. Upwarensis, Lye. PL xsiii. figs. S, 9 ;
pi. xxsis, fig. 4 (Upware)

Lt. Tectiana, Lye. PL uiv, figs. 10, 10 a, 10 5, 11 : pi. xir, fig. 7

...T.parinata, Ag. PL hit, figs. 4, 4 a, 5, 5 a, 6, 6 a

106

129

127

139

143

123

179

QUADBAI-E

SCABR£.

Bt.tBB V.

QUAOKAT.£.

SCABE^.

GREEX SANDS OF BLACKDOWN AND H.ALDON.

fX. dadalea. Pari- (BlackdoTn). PL niii, figs. 2, 3; pi. nii, figs. 7, 8;

J
pi. iiTiii, fig. 8 . . . .100

I

— rar. confosa. Lye. (Little Haldon). PL xxiii, fig. 1 102, 211

\T. speetAbilis, Sow. PL xiri, figs. 1, 2, 3, 4 . . . . 112

rT. aliformis, Fark. PL isr, figs. 3, 3 a, 4, 4 a ; pi. xxTiii, figs. 5, 5 a 116

I T. Fittoni, Desk. PL -rriii, figs. 4, 4 a, 4 6, 5 (Gault) . . . 132

-{ X. scabricob. Lye. PL xrrii, figs. 4, 5, 5 a, 5 i . . 130

X. spinosa. Pari. P. rrir, figs. S, 9 . .136
'^ X. Ticarvana, Zyc. PL niii, fig. 7 . . 141,203

/- T. exccntrica. Park. PL xs, figs. 5, 6 ; pi. XTJi, figs. 5, 5 o ; pi. xxviii, figs. 6,

] 6 a, 9, 10 . . . . . .94
^ X. Isrioscola, Lye. PL xxiL fig. 6 . . . .96

UPPER GREEN SANDS AND CHLORITIC MARLS.

Species donbtfol. Donscombe Clife (Meyer).

X. aliformis (tor. attenuata), iyc. PL iiv, figs. 5, 6 . . .118
X. Archiaciana, d'Orb. ? PL xxr, fig, 10 . . . 140, 202

X. costigera, Xyc. PL xL fig- 17 . • . . 205

X. crenulifera. Lye. PL il, fig«. 1, 1 a, 1 6, 7, 9 o, 9 6 . . .189
X. Conningtoni, Lye. PL xziii, fig. 4 . . . . 146

X. Mej-erL iyf. PL rxiii, fig. 6
;
pL ili, figs, l.i, 16 . . 125

\ X. pennaU, Scne. PL rriv, fi^. 4, 5 ; pL ixxrii, figs. 4, 4 a . . 133

X. ecabricola. Lye. PL nrii, figs. 4, 5, 5 a, 5 6 . . 1 30

201T. spinosa. Park. PL xxiii, fig. 10 (rar. snbovau) ; pL xxviii, figs 1.2
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Page
T. snlcataria. Lam. PI. xr?i, fig. 8 ; pL xxriii, fig. 3 .

'
. 135

T. Vicarvana, Lye. PI. ixv, fig. 9 ; pL xxTiii, figg. A,Aa; pi. sL Sgs. 3, 4

141, 203

L.
— {tar.) PI. isT,%. 8 . . . . 141

fT. affinis, J/i7/. PI. il, fig. 2 ; pi. sii, fig. 7 . .18/

GLABKi J
T. debilis. Lye. PI. xl, figs. 8, S ay pi. xli, fig. 5 . 189

I

T. Donscombensis, iyc. PL xl, figs. 5, 6 ; pL xli, fig. 4

1

188

1^ T. laeviascnla. Lye. PI. rrii, fig. 6 . . . . .96
BYssiF£K.i; T. carinata, J^. PI. nxr, fig. 3 (Ventnor) .... 179

Note.—Subsequently to the completion of this Jlonograph 'Sli. Witchell kindly fonrarded to me a

variety of T. gemmata, PI. I, fig. 7, p. 15, which I propose to designate by the varietal name bifera. It

haa seven rows of concentric costae, which occupy more than half the height of the valve. The oblique or

perpendicular costae, nine in number, have three only which originate at the marginal carina ; all the

others proceed from the last-formed concentric costa to the pallial border ; the general figure is somewhat

shorter than the typical form. Both varieties have occurred very rarely in a freestone bed of the Upper

Trigonia Grit of the Inferior Oolite in the vicinitr of Stroud.

COKRIGEXDA.
Page

11 (Introduction). For the general sketch of the distribution of British Trigoniae commencing at this

page iuhgtitufe the revised stratigraphical table of their distribution at the end of the

Monograph, p. 235.

23, line 4. Erase T. Bronnii. Ag.. pi. iv, fig. 8, and suistifvte T. elaceliata, Ag., young specimen. See

also p. 209 for description and figures of T. Brotmii, Ag.

42. Title to T. ineurea. Ben., alter fig. 2 to T. Alina, Cent., var. Alter also explanation, fig. 2, facing

pi. ix ; make it T. Alina, Cent. It is also corrected npon the stradgTsiphical table, p. 237.

Eefer these to T. ineurra and to T. Alina.

43. Erage line 26, commencing " \o. 2 has suffered," to the word "pointed " at end of the sentence.

52. For T. coneentriea, Ag., see p. 206.

59, line 4. Read few examples ot Trigonia paueieosta have occurred at that locality.

62, line 7. For Xorthamptonshire read Oxfordshire at Hook Norton ; see PI. XXXTII, figs. 1, 2.

69. T. geographica, Ag. ; see also PL XXXII, fig. 9.

74. Erase the concluding sentence of the description of X. Carrei, which refers to an unsatisfactory and

doubtful specimen not figured.

77. T. undulata. From., var. arata. Pis. XYI and XVII; see also p. 201 for figures of the typical form

of T. undulata.

84. T. gibbosa. Sow. Erase PI. XYIII, fig. 3 : also PL XIX, figs. 1, 1 a, 1 b. The references facing the

plates are correct.

88. T. Damoniana, de Lor. Erase PI. XX, figs. 1, 2, 2 a, 2 b, substitute PL XXI, figs. 2, 3, 4, 5, 2 a,

2 b. The references facing the plates are correct.

91. T. Beesleyana, Lye. Additional well-preserved specimens exhibit a narrow, lengthened, depressed

space upon the superior border, representing the escutcheon ; the posteal slope, therefore,

represents the area with its delicate transverse costeBas. There are no carinal elevations.
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PAGE

94. T. excentrica, Park. Alter this name to T. affinis, Mill, and Sow. ; see p. 18", PI. XXI, fig. 7, and

PI. XXII, figs. 5, 5 a; also PI. XL, fig. 2.

96, line 23. Erase the sentence commencing "The Chloritic Marls."

115, T. Agassizii, line 23. Erase this name and substitute T. Upwarensis, p. 143.

126, line 7 from the bottom. For T. divaricata read T. disparilis.

138, line 12. For Petref. Sulc. read Petref. Suecc.

140. PI. XXIII, fig. 7. Alter to T. Vicarijana, Lye.

159, line 2 from the top. For Shamford read Stamford.

174. Trigonia hemispharica, var. gregaria, PI. XXXIII, figs. 4, 5, 6. The e.xamples of the small variety

here represented have been incautiously selected for their good condition of preservation. The

ribbing is unusually large, and does not e.templify the more common, smaller, and less clearly

defined examples with minute or variable ribbing.

211, Addenda. Erase line 13, commencing "at the base of the Upper Greensands," and substitute "in

one of the lower beds of Greensand at that locality." The pebble bed here alluded to is at the

base of the fourth or highest stage of the Trigonia-bearing beds. For its species, &c., see the

stratigraphical table.

EXPLANATION OF PLATES.

PI. IV, fig. 8. Erase the name T. Bronnii and substitute T. clavellata. Sow., young specimen, see

pp. 23 and 209.

PI. IX, fig. 1. Erase Wilts and substitute St. Adhelm's Head, Dorset.

PI. IX, fig. 2. Alter T. incurva to T. Alina, Cont. Alter page 42 to page 193.

PI. IX, fig. 3. Add T. incurva.

PL IX, fig. 4. Alter the locality to St. Adhelm's Head, Dorset.

PL XIX, figs. A a, 4 b. The encircling costae upon the umbones of T. Manseli are not sufficiently

numerous and minute.

PI. XXI, figs. 2 0, 2 6. The encircling costee upon the umbones are not sufficiently linear and minute;

this feature alone is sufficient to separate the form from T. gibbosa.

PI. XXI, fig. 7. Add the words T. affinis. See page 187.

PI. XXIII, fig. 7. Alter T. Archiaciana, D'Orb., to T. Vicaryona, Lye. Alter page 140 to page 203.

PL XXXIV, fig. 1. T. scufpta. The figure of the right valve appears to represent an ante-carinal groove

adjacent to the marginal carina. This is owing to the person who cleared the fossil from its

matrix having heedlessly removed the posteal extremities of the costa, which should extend to the

carina, as iu other examples of the CostatcB.

The author desires to record his obligations to the artists engaged upon the plates of this Monograph

for the general care and fidelity to nature which they evince—the first nine plates by the late Mr.

Lackerbauer, the succeeding plates by M. Karmansky, the last plate by a son of the late Mr. Lacker-

bauer. The wood engravi:ngs up to p. 122 are by Mr. Dewilde ; the subsequent ones, by Mr. G. Shayler,

are carefully dra^^n exemplifications of foreign Trigonise.



ALPHABETICAL INDEX. OF SPECIES AND VARIETIES OF TRIGONIA

REFERRED TO IN THIS MONOGRAPH.

Species known under other names and synonyms are printed in italics. The letters F. S. following

species indicate that the form has not been found in Britain.

PAGE

Myophoria posfera, Q«en«<e(/f 215,219

— varigerte, glabrcB, costat(e,¥.S. ... 214

Trigonia alrupta, Coquand, F. S 126, 227

— -De Buch, F. S. ... 12C, 227, 229

— acuticosta, '^IcCoY,^-'^ 232

— affinis, Miller 94, 187

— aliformis, Parkinson 116, 1 23

— — var. attenuata, iyce^^ ... 118

— — f(«on ; «ee T. Vectiana 123

— aliformis, Forbes ; see T. Vectiana

» 116,122

— — Fictet and Eenevier 116,123

— — DeBuch, F. S 119,229

— — d'Orbigny. F. S 122

— — Mantell ; «ee T. Vectiana 123

— — Ibbetson and Forbes ; see

T. Vectiana 123

— — Judd; «ee T. Vectiana ... 123

— — {^Lyrodon aliforme. Gold-

fuss), F. S.... 116,122,131

— k&Da, Contejean 193

— angulata, Sowerhy

54, 56, 58, 63, 67, 71, 206

— angulata, Phillips ; see T. V. cos-

tata 66

— — Oppel ; see T. flecta 55

— angulosa, Agassiz ; see T. angulata 54

— arata, Lycett ; see T. uiidulata,

Fromherz 48, 77, 200

— Archiaciana, (^'Or%/iy 140,202

PAGE

Trigonia Arduennea, Buvignier, F. S 60, 223

— fl«pe/-ff, Lamark, F. S 223

— iJarrens**, Buvignier 223

— Bathonica, iyeef^ 17

— i?ay/«, Dolfuss, F.S 223

— Beesleyana, iyce« 99, 221

— bella, Zy<;e« 162

— Blakei, iyce« 205

Bouchardi, Oppel, F. S 18, 223

— Boulogniensis, De Loriol, F. S 223

— 5oa««(5r7ia«//!7, d'Orbigny, P. S. ... 223

— Brodiei, iyce^f ... 195

— B/-o/i«!7, Agassiz, F. S 23, 209, 222

—

•

carrfma, Agassiz, F. S 157,223

— carinata, ^^a««> 179,220

— Carmontensis, De Loriol, Royer, and

Tombeck, P. S 223

— Carre], Munier-Ckalmas 72

Cassiofe, d'Orbigny 170,172

caudata, ^5'flfM(> 127, 129

cincta, Agassiz; see T. nodosa 1C6, 111

clapensis, Terquem and Jourdy ; see

T. Moretoni 47

c/a<Arfl^a, Agassiz, F. S 223

clavellata, Sowerby 18, 20, 23,53, 63

clavellala, Knorr ; see T. signata,

F.S 204

— major, hmA 18

- - Tar. jurensis, Grewingk ;

see T. corallina 45
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PAGE

Trigonia claveUata, Zietlien ; see T. signata 204

— clavocostata, iyc<?<^ 29

— clavulosa, Rigaux and Sauvage, F. S. 33

— c/(>osa, Credner, F. S 26

— clytia, cF Orbiff inj 76

— complanata, iyce<< 49

— compta, Lycett 63,70,80

— concentrica, Agassiz, F. S.

45, 52, 206, 223

— co«cm«o, Roemer, F. S 223

— conjungens, P/«7/()js 17,62,68,71

— conocardiiformis, Krauss, F.S.

120, 210, 230

— Constanta, d'Orhiguy, F.S 115,227

— Cocptancliana,(i'OTh\gny,¥.S.... 97,227

— corallinn, d' Orbiff7ii/ 45,49,52

— costata, iSowerSy 147

— — \a.r. \a.ta, Lycett 149

— costata, Knorr ; see T. sculpta 150

— — Encycl. Method. ; see T.

sculpta 150

— — Parkinson (doubtful) 150

— — Smith; «ee var. Rolandi ... 150

— — Bronn ; seeT. sculpta 160

— — Sowerby, in Grant's Mem.

;

see T. elongata 150

— — Ziethen ; see T. denticulata 150

— — Young and Bird ; see T.

Meriani 150

— — Pusch. ; seeT. zonata, F. S. 151

— — var. triangularis, Groldfuss,

F.S 151

— — var. «j7icea, Quenstedt, F. S. 167

— — Chapuis and Dewalque,

F.S 151

— costatula, Xyee<^ 69,70,81

— costellata, kg?i&s\z, F.S 45, 66, 222

— costigera, Zyce<< 205

—
,

Co^^aM, Munier-Chalmas, F. S. 192,223

— crem/em, Stoliczka, F. S 143,231

— cren?</a<a, Lamark, F. S 190,227

— crenulifera, Lyceii 189

— CviWem, Lycett 173

— Cunningtoni, iyee^f 146

— cuspidata, SoitferSy 59

— cyxahst, Contejean 192

— Damoniana, De ionW 86, 88, 91

PAGE

Trigonia debilis, Lycett 189

— (/ecoraia, Lycett ; seeT. signata ... 29

— daedalea, Parkinson 1 00

— — var. confusa, iyeef^... 102,211
—

• t?«rf«/ea, .\gassiz, F. S 104

— — d'Orbigny, F. S 105

— — Pictet and Renevier ; see

T. nodosa, var 106

— i>e/a/osseJ, Leymerie, F. S. ... 120,227

— denticulata, J'^ossjV 45,152

— detrita, T'erj'. and /our 75

— divaricata, d'Orbigny, F. S 126, 227

— Dunscombensis, Zyce<^ 188

— duplicata Soweriy 14,16

— e%aHs, Bailey, F. S 115,230

— EliscB, Cornet and Briart, F. S. 212, 227

— elongata, iS'owe;'6y 154

— — var. angustata, Lycett ... 156

— — var. /a<«, Lycett 156

— X'^a^/oHz, De Loriol, F. S 223

— Etheridgei, iyce« 127

— tx&\\.?ita., Lycett 184,221

— e.xcentrica, ParHresoM 92,94

— excentricum (Lyrodon), Goldfass

;

see T. Michellotti 92, 227

— exigua, Lycett ; see T. costatula ... 81

— Ferryi, Munier-Chalmas ; see T.

radiata ^ 73

— /winai!«, Lycett, F. S 221

— rittoni, DesAayes 132

— ^tci&, Lycett 55,60

— i^'oriesM, Lycett, F. S 230

— (ormosa, Lycett 35,38,44

— — var. lata, iyee« 202

— gemmata, Zycei/ 15, 16, 17

— — var. bifera, Lycett 239

— geographica, ^yassw 69

— gibbosa, iSoweriy 84

— — \tiTS. a, b, Lycett 85

— — var. c, Lycett S5

— ^rifiiosa, Seebach, F. S 86

— Gohlfussii, Morris and Lycett, F. S.

59, 222, 230

— granigera, Contejean, F. S.

162, 221, 223

— GvKihacXu, Lycett 33,34

— harpa, iies^ayes ; see T. carinata ... 179
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Trigonia Helerti, Munier-Chalmas ; see T.

incurva 42

— hemisphserica, X?/ce<^ ]t74

— — var. gregaria, Lycett 11, 176

— fle/'zof^M, Hausmann, F. S. ... 120,230

— ^onf/e«?!a. Lea, F. S 229

— — Coquand, F. S 92,227

— .ffo««i«M, McCoy, F. S 231,232

— Hudlestoni, Lycelt 194

— Humboldlii, De Buch, F. S.

126, 229, 231

— Svnsfanfonensis, See\ey 183

— /njbrida, noemer, ¥.8 221,223

— imbricata, Sowerby 33, 209

— impressa, Sozweriy 46,70

— mc\xTV9., Benett 42

— M!;?a^o, Roemer, F. S 223

— ingens, Xyee« 24,207,228

— MiOTOfl^o, d'Orbigny,F.S 226

— interlcBvigata, Quenstedt, F. S.

151, 221, 223

— irregularis, (SeeSacA 32,39

— Joassi, Lycett 82

— Juddiana, Lyce^i 25

— J^!(Am!z, Adams, F. S 233

— Keeping!, i!/ce« 196,228

— ^!<m, Oppel, F. S 223

— X(yoe«, d'Orbigny, F. S 228

— ZawarM, Matlieron, F. S 142,227

— — Jenkins, F.S 232

— IsBviuscula, Xyce^^ 96

— Leckenbyi, Lycett 71

— ;w«6a<a, d'Orbigny, F. S 122,227

— ;t«ea<a, Moore, F. S 224

— lineolata, ^.jfawiV ; «ee T. costata . . . 147

— Lingonensis, Bumortier 98, 219

— fon(/a, Agassiz, F. S 97,227

— literata, Toung Sf Bird 64

— literatum (Lyrodon), Goldfuse, F. S.

59, 61,65, 76

— litterata, Ta/e ; «ee T. literata 64

—
• iz««2<a?i2c«, SLarpe, F. S 115,227

— lyrata., d' Orbigny ; «ee literata 64

— OTfy'or, d'Orbigny, F. S 19

— Manseli, Lycett 86

— Matronensis, De Loriol, Royer, and

Tombeck, F.S 223

PAGE

Trigonia maxima, Agassiz, F. S 222

— Meriani, //(/aMi'a 167

— Meyeri, 2/yce« 125,227
— Michelloti, De Loriol, F. S.

87, 92, 222, 223

— — var., Lycett 92,93
— ?«?nM<«!, Stoliczka, F. S 231

— modesta, Tate 212

— momWhrn., Agassis 46, 165

— »«om7!/(?ra, Quenstedt, F. S. ... 167,220
— Montierensis, Lycett, F. S. 35, 36, 223

— Jfoom, Lycett, F. S 151,224

— Moretoni, Morris cj* Lycett

47, 59, 63, 70, 78

— Municri, Hebert ; see T. Michellotti 92

— muricata, Goldfuss 20, 50

— navis, Lamark, F. S 16, 222

— Nereis, d'Orbigny, F.S 136,205

— nodosa, Sowerby 102, 106, 111

—

•

— var. Orbignyana, Lycett

106, 107, 111

— — Pictet ^ Renevier, F. S.

Ill, 227

— nodosa, Pictet & Roux, F. S. ... Ill, 227

— «o<a<a, Agassiz, F. S 223

— orientalis, Forbes, F. S.... 121, 224, 230

— orii&ta, d'Orbigny 139

— Painei,Zyce« 56,59,60,65,68
— palmata, Deshayes, F. S.

100, 103, 111, 227

— papiUata, ^yaMi> ; «ee T. monilifera 167

— paradoxa, Agassiz, F. S 114,227

— parcinoda, Zyce<^ 46

— ParA-m«o)i«, Agassiz, F. S 105,223

— parwM^a, Agassiz, F. S 223

— paucicosta, Lycett ... 29, 56, 57, 71, 206

— pectinata, iawa?-(5;, F. S 233

— FeWati, Munier-Ckalmas 41,72
— peninsidaris, Coquand, F. S.

169, 182, 220

— pennata, SowerSy 133

— ^eT\a.X&, Agassiz 12, -Xb

— Phillipsii, Morris ^ Lycett

37, 38, 69, 80

— ^jie/a, Agassiz, F. S 87,223

— P«c<e<<, Coquand, F. S 227

— ^Ztca^a, Agassiz, F. S 123
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Trigonia plicato-costata, Nyst & Galeotti, F. S.

131, 229

— producta, Zyce« 60,67,208

— producta, Terquem & Jourdy, F. S. 62

— Proserpina, d' Orhigny ; see T. du-

plicata 14

— pseudo-cyprina, Contejean, F. S. ... 223

— pulcbella, Jgassiz 45, 66, 80, 185

— pM/cAe//a, Reuss, F. S. ... 186,227,231

— TpvXhis, Sowerby 164

— ^!<w(7a, Nilsson, F. S 138

— Pyrrha, d" Orbigny ; see T. spinosa

137, 204

— quadra ta, Sowerby ; see T. dsedalea

100, 104

— qiiadrata, .^^«M?r, F. S 104

— ruiinta, Benett 73,208

— Ramsayi, Wright 49, 71

— recticosta, Zyce<^ 16

— reticulata, Agassiz, F. S 167, 223

— Migauxiana, Munier-Chalmas, F. S.

26, 223

— Bohinaldina, d'Orbigny, F. S. 185, 227

—
• rostrum, Agassiz, F. S 223

—
• rudis, Parkinson ; see T. dsedalea

100, 109

— — d Orbigny ; see T. nodosa ... 106

— Hupellemis, d'Orbigny 28,53,58,199

— sanctee-cnicis, Valang, F. S 96, 227

— seairo, Lamark, F. S 130,227

— scabricola, iyce<^ 130

— scupha, Agassiz 183

— Scarburgensis, Zrt/ee<< 31

— Bculpta, Lyceit 157

— — var. Cheltensis, Z,_yee<< 157

— — var. Rolandi, C/o«s 157

— semiculta, Forbes, F. S 96, 121, 230

— sexcostata, Roemer, F. S 223

— Sharpiaua, Zyee<< 79

— signata, Agassiz ; Zieten's var.

19, 29, 50, 61, 204

— — — Knorrs's var., F. S. 204

— simile (Lyrodoii), Bronn ... 66, 159, 222

— sm\i&i&, Parkinson 94, 136

— sfViMfl^fl, Agassiz ; see T. sulcataria... 136

— /S/«eeH, Sowerby, F. S 224

— Snaintonensis, Zt/ce^^ 198

PAGE

Tr/gonia spectabilis, Soj^erJy 102, 111, 112

— «/j»»/era, d'Orbigny, r. S 223

-r spinosa, ParAmon 136

— — var. subovata, Z/(/ce?< 201

— spinosa, Agassiz ; see T. Arcbiaciana 137

— — d'Orbigny ; see T. Vicary-

ana 136

— spinulosa, Young ^ Bird 37, 44, 66

— striata, il/iV/er 35,36

— striata, Vh\\\ip& \ see T. spinulosa... 44

— — d'Orbigny ; see T. spinulosa 44

— — Quenstedt ; see T. Brodici

35, 195

— SMJco?!ce?i<?7'ca, Etalon, F. S 52

— subcrenulata, d'Orbigny, F. S. ... 190, 229

swhglohoiA, Morris ^ Lycett 65,68

— suborbicularis, Forbes, F. S.

121, 224, 230

— subundulata, McCoy, F. S 232

— «M/cfl;<a, Agassiz ; see T. cariuata 179,181

— sulcation (Lyrodon), Goidfuss ; see

T. sulcataria 16, 135

— sulcataria, iam 135

— supi-ajurensis, Agass)z, F.S 167,223

— Syriaca ; see T. undulata, Fromherz 200

— Tealbyeusis, Zyce^/ 114

— tenuicosta, Z/?/ce^< 160,163

— tenuisidcata, Diijardiii, F. S. 92, 142, 227

— tenuitexta, Zyce<< 90

— r/(o?-aejea, Morton, F. S 118,229

— Thurmanni, Contejean
; (see pi. X,

figs. 1,2) 237

— Tombecki, De Loriol, Royer, and

Tombeck, F. S 223

— <;'ijro»i«, Waagen, F. S 223

— tripartita, i^oz-ies 67,74

— triquetra, iSeeSac/i 20,26,53

— <r««ca<o, Agassiz, F. S 223

— tuberculata, Agassiz ; see T. spinu-

losa 37, 44, 66

—
. ^Miercw/i/era, Slolicziia, F. S.... 120,230

— tuberculosa, Z/)/ce<r 33,34

— undulata, Fromherz, F. S.

55, 58, 74, 76, 77

— — var. arata, iycei^ 200

— uniophora, Grny, F. a 234

•— Upwarensis, iyce/< 143
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Trigonia variegata, Credaer, F. S 90, 223

— V. costata, Lycett 45, 61, 65, 66, 71, 74, 78

— Vectiana, Zyce« 118,122,123

— DPM^ncosa, Krauss, F. S. ., 119, 230

— Vicaryana, %«« 141,203

— — var. angustata, Lycett ... 142

PAGE

Trigonia Voltzii, ^yflMzr' 20,24,32,42,49
— 'WiWia.msoni, Lgcelt 53

— Witchelli, Lyceit 197

— Vfoodv/ardi, Lycett 40

— Zona^c, Agassiz, F. S 151,221
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SUPPLEMENT TO THE MONOGRAPH

OP THE

BEITISH FOSSIL TRIGONIJE.

The discovery of two species of Trigonia in the Lower Lias of Oviedo, Northern

Spain, is an important fact in Palaeontology, as it carries back the genus in Geological

time almost to the Trias, and therefore nearly to the position of its allied genus and

precursor, Myophoria. Previously, the oldest recorded species of Trigonia of which we

have any certain knowledge was the Trigonia Lingonensis, Dum., obtained in the upper

portion of the Middle Lias of France and England.^ The Spanish Trigonia now

described were obtained by Dr. Charles Barrois, of the Faculte des Sciences, Lille, and

are stated by him to occur on the border of the Liassic basin of Oviedo, overlying

Trias. I have previously, at page 211 of my 'Monograph on Trigonise,' mentioned my
obligations to Dr. Barrois for his important contributions of Belgian Trigonige to that

work, and have now again to express my thanks and recognition of the high value of his

present contribution. Dr. Barrois refers these Trigonia to the Angulatus zone of the

Lower Lias, and mentions that he has transferred his Jurassic fossils to his friend,

Mons. A. Six, of Lille (Secretary to the Northern Geological Society), who is actively

engaged in the study of the Jurassic rocks of Eastern France. A subsequent communi-

cation obligingly contributed by the latter gentleman, contains much additional informa-

tion respecting these Spanish Trigonia, and informs me that the fossils associated with

them are in bad preservation, that some of them are new, that there are no Cephalopoda

with them, and that he has ascertained the following species of Lamellibranchiata,

Cardinia concinna. Sow., Astarte detrita, Goldf., Protocardia Phillipiana, Dunker.,

Protocardia truncata. Sow., also a gigantic Gervillia, upwards of eleven centimetres in

length. These fossils he assigns to the Etage Hettangien or Lifra Lias of Turquem and

Pictte. The Trigonia were associated with the gigantic Gervillia, the position of which he

believes to be the upper portion of the Angulatus zone ; carbonaceous masses also occur.

The lithological aspect of the Trigonia resembles that of the fossils generally from the

Lower Lias shale ; they are all separated valves. These are the oldest examples of

Trigonia of which we have any certain knowledge.

i ' British Trigoniae,' p. 98, also pp. 219.



BRITISH FOSSIL TRIGONI.E.

Trigonia Oviedensis, Lycett. Sp. nov. Woodcuts, figs. 1 and 2, nat. size.

Shell ovately oblong, somewhat Unio-like, moderately convex anteally and mesially,

more depressed posteriorly ; iimbones not very large or prominent, but pointed, and

situated within the anterior third of the valve ; the ornamented or costated portion of

the surface occupies about three-fourths of the valve ; the costae are very numerous, very

closely arranged, not prominent, for the most part closely and imperfectly tuberculated ;

the tubercles are depressed and often obscure ; the general direction of the rows is

horizontal, those occupying the first four lines iu height adjacent to the apex are linear

and nearly smooth ; their arrangement is so close that about twenty-five may be

counted ; the costae of the other and greater portion of the valve, about twenty-five in

number, are tuberculated and horizontal ; the rows become somewhat more prominent at

Fig. 1. Fig. 2.

Trigonia Oviedensis, from Spain.

their posteal extremities, where they terminate abruptly at the smooth ante-carinal

space ; they are sometimes undulated, but all have a general horizontal direction. The

smaller or smooth portion of the shell, represents a narrow ante-carinal space, a narrow

smooth area with obscure bounding carinse, and a narrow, lengthened escutcheon ; the

latter is about half the length of the entire valve ; the area has also a slightly defined

mesial furrow. The specimens contributed by Dr. Barrois diff'er among themselves in the

prominence of the subtuberculated costaj, but the general figure of the shell is nearly

alike though essentially different from its aUied congeners of the glabrae, from which it

it is separated by the ovately oblong figure, by the small umbones and by their

anteal position.

In the character of the ornamentation in T. Oviedensis there is a remarkable fact,

inasmuch as it is nearly allied to a species of the same section {Glabrae) placed almost

at the opposite extremity of the Jurassic species, viz. the T. tenuitexta. Lye, of the

Portland formation } but in the general figvu-e the two species are strikingly different

;

in fact the shape is the feature by which T. Oviedensis is most conspicuously distin-

guished, and which at once separates it from the Portlandian Glabrae.

1 Monograph, p. 90.
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Dimensions.—Length of the specimen in Fig. 1 21 lines; height 16 lines; convexity

of a single valve 5 lines. Fig. 2, a more imperfect specimen, has the ornamentation

more strongly defined. A third example retains little more than the ornamented portion

of the surface ; a fourth specimen is smaller and nearly entire in outline, but retains

little more of the surface than the irregular lines of growth.

Trigonia infra-costata, Lycett. Sp. nov., figs. 3 and 4. (Fig. 4 enlarged one diameter.)

Of this small species of the Costatce, I have only a single imperfect example,

fortunately the portion preserved possesses all the features necessary to characterise the

species ; it is remarkable for the unusual prominence of the ornamentation upon the

escutcheon and the area, and more especially for the great breadth of the escutcheon;

the costse (of which about seventeen are preserved) are narrow, very prominent, and

Fig. 3. Fig. 4.

Trigonia infra-costata, from Spain.

much marked transversely by decussating lines of growth which indent their surfaces,

rendering them slightly nodulous ; their posteal extremities are well separated from the

marginal carina, which is large, and has its tubercles unusually prominent ; the inner

and median carinas are well-defined ; there are also some small inter-carinal costellge.

The escutcheon is very wide and flattened, its large irregular tubercles give to it

a roughened nodose aspect. The umbones are narrow, prominent, and recurved.

The anterior side is somewhat compressed and sinuated. Apparently, the shell if

perfect would have more than twice the height of the portion preserved. It was

associated with T. Oviedensis, and appears to be more rare than that species.

By referring to the comparison of the genus Myo])lLoria with the Costates at p. 215 of

this Monograph, the above description of the present species will show that both by

its figure and surface ornaments it is clearly separated from Myophoria, and that it

possesses all the attributes of the Triyoniie costata, even more strongly developed than is

usual with that section. The curvature of the umbones is more especially well marked,

and would alone suffice to estabhsh its generic identity.
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appendix;

DuEiNG the latter period of tlie publication of my Monograph on the British Fossil

Trigonige and subsequently, the fossils of the Inferior Oolite of Oxfordshire were brought

very fully under my notice ; these were found to contain three new species of TngonicE,

T. Guisei, Walfordi, and Windoesi, four varieties of T. signata, Ag., which I have here

named at pages 5—10, Zietenii, rugidosa, Stufterdi, and dectirfata. Three of the

varieties, viz. ruguhsa, Stufterdi, and decurtata, appear to be unknown at other British

localities. These discoveries have resulted from the labours of several local investigators.

The fine collection of Oxfordian fossils made by Mr. Stutterd, of Banbury, and now placed

in the Oxford University Museum, has stimulated, as might be expected, the exertions of

other observers; of these may be mentioned Mr. E. A. Walford, F.G.S., of Banbury,

and Mr. J. Windoes, of Chipping Norton, who, for several years past, have been ardent

searchers of Oxfordshire Inferior-Oolite fossils. Owing to their kind consideration I

have had the advantage of comparing their cabinets with those of my old friend Mr.

Witchell, of Stroud, who has so long worked in the same formations in the Cotteswolds,

more especially in the higher beds in the vicinity of Stroud. The results are novel and

interesting, and are embodied in the descriptions of the figures in Plates I—IV of this

Supplement. In addition I am enabled to illustrate a previously undescribed, but well-

marked Inferior-Oolite variety of a recognised Great-Oolite species, as well as a variety

of a foreign Lower-Oolite species hitherto unknown in Britain (if not a new species

itself). Also further illustrations of three Inferior-Oolite species, and one from the Lias.

Trigonia signata, Jg., var. Zietenii. Trigon. Supplement, Plate I, figs. 3, 4, 5, IG, 17,

and Plate IV, fig. 7.

Trigonia signata is illustrated in the previous portion of this Monograph (page 29,

Plate II, figs. 1, 2, 3) by three specimens, two of which are from the Cotteswold Hills,

the other from the north-eastern coast of Yorkshire ; they all exemplify a single variety,

for which I propose the name Zietenii. In Yorkshire this Trigonia is the sole variety

1 The manuscript of the Appendix did not come into the possession of the Palseontographical Society

until some time after the lamented author's death. The explanations of the plates, and the localities

have been revised by Mr. E. A. Walford, F.G.S.
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6 EUITISII FOSSIL TRIGONI^.

known ; it is rare, and is unlike tlie usual forms attributed to T. sif/nala. In

Yorkshire 2\ sii^naia, var. Zictcnii, is remarkable for a general regularity and uniformity

of aspect, both as regards the figure of the shell and the surface ornaments ; the costae

and the tubercles are slightly developed, so that usually the tubercles are distinct only

near the middle of the valve, and the costa3 become small or string-like, and disappear

or are attenuated as they approach the pallial border. This variety occurs rarely, near

Scarborough, at Cloughton, in the zone with Ammonites Bla//deni, A. Braikcnridgii, and

A. Humpliriedanus.

In the Sonth of England, in the Cotteswolds, T. signcda, var. Ziefenii, is known only

in a higher position, or zone of Ammonites ParMnsoni, where it is also a rare species, but

has a greater diversity of aspect in the figure of the shell, in its costse, in its tubercles,

and in the ornamentation of its area ; the costse are sometimes malformed or broken and

irregular ; the tubercles vary much in size and prominence ; the carinse may be either

prominent, or faintly defined ; and the transverse plications upon the area are either fine

and delicate, or coarse and irregularly disposed. In the Cotteswolds the tubercles upon

the costse are comparatively large, and continue rounded even to the pallial border; the

area has its ornamentation almost evanescent both in its carinse and in its transverse

plications, becoming almost steep and narrow, and the shell acquires greater convexity.

The Oxfordshire variety Zietenii is generally and constantly smaller than that of the

Cotteswolds and somewhat more lengthened postcally ; the costal are equally numerous,

but have the tubercles smaller and numerous, which imparts a neater aspect to the shell
;

the individual peculiarities are also less conspicuous and rarely exceed those exhibited in

the forms on Suppl., PI. I, figs. 4 and 5, which have been selected to exhibit malformations

of the rows of costal upon the middle of the valves ; but the differences of ornamentation

upon the area are comparatively trifling.

The bed of white limestone (Upper Trigonia-grit) is the only stratum which has

produced T. signata in the Cotteswolds. My experience of twenty-two years' residence in

that district, together with frequent subsequent comparisons of its fossils, induce me to

regard the Upper Trigonia-grit as affording specimens greatly inferior to those of the

sandy limestones of Oxfordshire. The condition of preservation of the more minute and

delicate features is usually less satisfactory. These remarks will more especially apply

to the present variety, a typical shell of the Inferior Oolite, everywhere rare, but espe-

cially so in the Cotteswolds, where not more than one or two really fine specimens can

be expected to fall to the lot of any collector, however extended in time may be his

search for them. Even in Oxfordshire, where the species has occurred in greater numbers

in the sands and sandy limestones of Hook Norton and Rollright Heath, it has of late

years become somewhat rare. Mr. Stutterd, of Banbury, was fortunate enough to collect

numerous fine specimens which now adorn the University Museum, Oxford, a success

which has not subsequently been rivalled by any other person, and the species is no

longer common.
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In Oxfordshire, at Hook Norton^ and Rollriglit Heath, which have produced this

species less rarely, these varietal features are more strongly developed, and specimens

have greater differences of aspect. For a better knowledge of these, and for the

comparison of instructive illustrative specimens, I am much indebted to Mr. E. A. Walford,

of Banbury, who forwarded to me his collection from the Inferior Oolite of Oxfordshire,

together with that of another industrious collector, Mr. J. Windoes, of Chipping Norton,

in the same County. The notes which Mr. Walford has supplied to me describing the

strata of Hook Norton and their fossil contents evince discriminative ability and minute

observation; they entitle him to luy sincere thanks.

The description of Tnc/oma signata, Ag., var. Zletenii, given at page 29, is sufficient

to render further remarks unnecessary ; they may, however, be supplemented by the note

upon Triffotiia ingens, page 207, comparing the latter with the Inferior-Oolite shell. So

considerable is the zoological affinity between these two forms that I have seen experienced

observers take up the Neocomian form in the full belief that they were handling the shell

of the Inferior Oolite. No doubt the distinctive differences indicated at page 207 are

constant and reliable ; but these are of such small importance in a zoological point of

view, that it is difficult to escape the conviction that in the Inferior-Oolite shell Trigonia

signafa, var. Zietenii, we see the precursor or progenitor of the Neocomian T. ingens,

however great may be the stratigraphical hiatus separating the two forms. I have therefore

deemed it desirable to figure two of the Oxfordshire forms which exhibit variations in

the surface ornaments, and also one additional Yorkshire example which has none of these

individual peculiarities. Trigon. Suppl., Plate I, figs. 10, 17, represent two little imma-

ture forms which appear to be examples of the same variety in a very young state ; one of

these (fig. 17) is from the Upper Trigonia-grit of Rodborough Hill, supplied by my

friend Mr. Witchell ; the other (fig. IG), of nearly similar dimensions, was collected by

Mr. Windoes in one of the lower beds of the formation in Oxfordshire; these two

specimens have a distinct plain marginal carina and tuberculated inner carina even as

far as the apex, the costa3 then become slightly tuberculated at the third row, and the

general ornamentation of the valve is thence established.

The Oxfordshire collections forwarded to me by Mr. Stutterd, by Mr. Walford, and

Mr. Windoes, are also especially interesting, as they exhibit three other well-marked

^ The following general section of the strata at Hook Norton has "been supplied to me by Mr.

E. A. Walford :

Feet. Indies.

Upper Lias Leda ovum beds (at bottom)

A. Sand and blue hearted limestone ....
B. Flaggy limestone, very sandy ....
C. Limestone courses, divided by sand....
D. Sands, clays, and thin courses of limestone, with plant remains

E. Sand with oysters, pectens, bored limestone, and sandy whitish lime-

stone (RoUright Grits).....
2
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varieties of Trlgonia signata, which are herewith figured, and named as varieties, and

described. These, it will be observed, occur only at a lower position in the Inferior

Oolite, apparently in the zone of Ammonites MnrcJiisoni ; they seem not to be known

beyond the limits of Oxfordshire, unless possibly the variety rut/ulosa may be identical

with the figure of T. davellata, Quenstedt, 'Jura,' tab. GO, fig. 13, from the Brown Jura

of Swabia.

At page 221 are remarks upon the abundance and variety of the Clavellat/e in the

Middle and Upper Jurassic Rocks, and of their sudden disappearance thereafter. We
might naturally expect to find the progenitors of these forms, so numerous and varied, in

some of the older beds containing Trigonia); it is my present belief and impression that

in the Inferior Oolite of Oxfordshire we have the precursors of at least two of the more

abundant of the later forms, and that the variety under notice should be placed

zoologically as an analogue of T. ingens of the Neocomian Rocks.

Trigonia signata, A(/., var. rugulosa, Lycett. Trigon. Supplement, Plate II, figs. 1,

2, 3 ; Plate IV, figs. 2, 4.

Dimensions equal to the more common variety T. signata, var. Zietenii, but the test

is thicker and more ponderous ; the convexity is more considerable, the area narrow, steep,

and shghtly expanded, the hinge-border is comparatively short and depressed, the

siphonal border oblique, forming only a small angle with the hinge-border ; the lower

termination of the siphonal border is produced and pointed ; the area altogether is

extremely rugose, especially its bounding carina; ; its transverse costellaj, where they are

distinct, form a double curvature when well defined, and are depressed in the middle by

the median furrow ; the lower third of the area has the plications large, oblique, rugose, and

irregular. The rows of costa) (about 1 5) are large with much upward curvature posteriorly,

the tubercles in the rows are for the most part closely placed and are larger than in var.

Zietenii ; they become partially cord-like, but are large and very unequal even to the

pallial border ; the first-formed two or three rows of costal are quite plain, as in the

other varieties. The rugose aspect of the whole shell is very striking and remarkable.

An unusually fine specimen with the valves open, now in the Geological Survey

Museum, London, exhibits the peculiarities of this variety in a very conspicuous manner
;

it was worked out by myself about thirty years ago, and was known to have been obtained

in the vicinity of Chipping Norton. It is alluded to in the Monograph, page 30, and

would have been figured had not its geological position at that time remained doubtful

;

it is, indeed, only very recently that the exact position of this variety has become known,

the three specimens herewith figured, Plate II, figs. 1,2, 3, collected by Mr. Walford

and Mr. Windoes, and the two by Mr. Stutterd, Plate IV, figs. 2, 4, amply illustrate
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this remarkable variety. It is rare. The matrix of these fossils is tough and hard, and

required a considerable expenditure of time, labour, and steel implements to bring these

specimens to their present condition. The two larger and more perfect specimens (PI.

II, figs 1, 3) were obtained at the cross-roads near Over Norton, the others (PI. IV, figs.

2, 4) in the lower beds of the Inferior Oolite at RoUright.

Possibly the remarkable shell figured by Quenstedt, ' Der Jura,' a Swabian species,

tab. GO, fig. 13, under the name clavellata, should really be arranged with this variety of

T. siffnata, of which it has the usual rugose aspect, more especially in the characters of

the costa3, fewer in number, broken and iri'egular, with their cord-like tubercles extending

even to the pallial border ; the stratigraphical position appears also to agree with that of

this variety. The hard, unyielding matrix is altogether unlike the more sandy stratum

in the upper beds of the formation which have yielded the Zietetiii variety ; it may be

compared rather with the Clypeus-grit of the Cotteswolds.

Trigonia signata, A(/., var. Stutterdi, Lycett. Trigon. Supplement, Plate II, figs. 9,

10, 11; Plate IV, figs. 1, 5, 6.

The shell, less depressed than in the former two varieties, is more sub-ovate and

less lengthened ; the umbones are prominent, and are more recurved and less forward ; the

anterior side is more produced ; the hinge-border is shorter, and more distinctly concave

;

the area is wide and flattened, much expanded posteally ; on each side it is bounded by a

prominent I'ow of large, rounded, regular carinal tubercles; the median carina is repre-

sented by an obscure row of small tubercles ; the transverse plications are inconspicuous

;

near the apex they become linear, and are very closely arranged. The sides of the valves

have more convexity than in the former varieties ; the rows of costse are much less

numerous, and more widely separated ; they are very regular in their arrangement, and

are all curved obliquely ; the few latter-formed costae are curved upwards nearly perpen-

dicularly, as is usual in the shells of T. siffnata ; the tubercles are larger than in the

other varieties, and less numerous, more especially in the latter-formed rows ; they are

moderately rounded, excepting near to the pallial border, where they become cord-like,

but are continued even to the border. The lines of growth are remarkably large and

conspicuous over the whole of the valves ; the first-formed two or three rows of costae are

plain, as in the other varieties. The number of tubercles in the rows are comparatively

few ; the largest are about the middle of each row ; they become attenuated as they curve

upwards in their approach to the marginal carina.

The present variety presents an approach to the well-known T. clavellata ; a com-

parison of specimens show that the Inferior-Oolite Shell has the umbones more recurved,

the hinge-border shorter, and the rows of costaj with a greater curvature. The pecu-
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liarity of their posteal attenuation and upward curvature, forming varices towards the

carina, wouhl of itself be always sufficient to separate the two forms ; nevertheless, the

approximation is such that I think we may fairly regard this variety as the precursor of

the well-known species of the Middle Oolites.

The remarkably fine example of this variety contributed by Mr. Stutterd, of Banbury,

and two others from my cabinet, constitute the three specimens on Plate IV. A
comparison of these, and of a fourth specimen sent by Mr. Stutterd, but not figured, as

well as a fifth in my cabinet, and of the three specimens from the collections of Mr.

AValford and Mr. Windoes figured on Plate II, figs. 1, 2, 3,—a comparison of these with

the figure of Trigonia trigona (Waagen, ' Beitrage, fiber der Zone des Am. Sowerbyi,'

plate xxix, fig. 3, a, b) induces me to regard the species from Southern Germany as

constituting another variety of Trigonia signata allied to the present Oxfordshire variety,

but distinct from all known British forms.

The terminal posteal varix in each row of costse in our variety has a considerable

resemblance to Dr. Waageu's fine Trigonia, of which it constitutes a prominent feature

in the ornamentation ; the figure of the shell, however, and of surface ornaments

constitutes a distinction.

Position and localities.—The specimens contributed by Mr. Stutterd (PL IV, figs.

1, 5, 6) are from the Inferior Oolite of Rollright Heath; those on Plate II, figs. 1, 2, 3,

are from the Inferior Oolite of the Cross roads, near Over Norton. It is rare and

appears to be one of the most variable of the Oxfordshire forms in its general aspect and

ornaments.

Trigonia signata, ya?-. decurtata, Zyce;f/. Trigon. Supplement, Plate I, figs. 1, 2;

Plate IV, fig. 3.

Shell with the general figure of T. signata, but less depressed and somewhat shorter

posteally ; umboncs large and moderately recurved ; hinge-border somewhat concave,

sloping obliquely; area of moderate breadth, somewhat raised and flattened; transversely,

closely, and minutely striated throughout its entire length ; median carina very minutely

papillated ; the two bounding carina nearly similar in character, and not very distinctly

separable from the transverse striations. The other portion of the shell has curved rows

of costa3, which are less numerous than in the first two varieties, and are more irregular

in their general direction and aspect.

Our description is founded upon two specimens which vary moderately from each

other in the characters of their pallial costae. In both specimens the first few rows are

sub-concentric or transverse, and minutely tuberculated, and become attenuated as they

approach the anterior border. The succeeding rows are for the most part obliquely

curved, but with less regularity; the tubercles are small, unequal, and sometimes
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imperfectly developed ; the few last cost« enlarge much posteally, their tubercles become

more prominent ; they approach the marginal carina at a considerable angle, the last three

or four rows terminating in varices, which are attenuated and not distinctly tuberculated

;

the larger specimen has about fifteen, the smaller one thirteen costee ; the lines of growth

are moderately distinct upon both specimens.

Length of the larger specimen 29 lines ; height 14 lines. The smaller specimen,

which is more imperfect, has the length about 17 lines.

The smallness, inequality, and irregularity of the tubercles, together vdth the

tendency to effacement about the middle of the valve, together with the enlargement of

the costee posteally, are the most prominent distinguishing features of this small variety,

which appears to be rare, as Mr. Walford can only refer to three specimens.

Position and locality.—Hook Norton in the lower beds, limestone with courses of

sand, B and C of Mr. Walford's section (page 7).

Tbigonia pulchella, Aff. Trigon. Monog., Plate XXXVIII, figs. 10—12 ; andTrigon.

Supplement, Plate III, figs. 7— 12.

The figures of this pretty little Liassic species (given Plate XXXVIII, figs. 10—12,

page 185) are of small dimensions, and do not illustrate the shell in its more advanced

condition of growth ; I therefore gladly take the present opportunity to figure other and

more suitable specimens; The two larger shells (PI. Ill, figs. 10—12) exemplify the

ultimate stage of growth and exhibit a considerable change in the ornamentation of

the large area; it will be observed that the acute transverse costoB, which in

immature forms are widely separated, become ultimately closely arranged and even

crowded near to the siphonal border.

Specimens in my collection, showing the interiors of the valves, have three alternating

prominences and pits near to the posteal extremity of the pallial border. It would appear

that the specimens at the disposal of Agassiz did not exhibit the interiors of the valves, or

no doubt he would gladly have figured and described these internal features; his

specimens arc only of median size ; the larger single specimen figured by Quenstedt

(' Der Jura,' plate xliv, fig. 1) was probably imperfect posteally, and so obtained the

short truncated aspect which the species does not possess.

Position and Locality.—Triyonia pulchella has been collected at Lincoln, in the

Upper Lias in the Zone of Ammonites communis, both by Mr. Keeping, of Cambridge,

myself, and Mr. W. D. Carr ; to the last I am indebted for the unusually fine specimens

herewith depicted, I am not aware that the species has been obtained at any other

British locality.
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Trigonia Moretoni, var. Oxoniensis, Li/cctt. Trigon. Supplement, Plate I, figs. 13—15.

The typical or Great-Oolite variety of Trit/onia Moretoni has been sufficiently

depicted in the Monograph on Plate II, figs. 4, 5, 7, 8, also Plate IV, fig. 0, and has

been described pp. 47, 59, 03, 70, 78 ; it is there shown to be a very variable species

even in the Great Oolite, and I have now to describe a distinct variety which has been

obtained rather sparingly by Mr. Walford and by Mr. Windoes in the lower beds of the

Inferior Oolite at Hook Norton, Oxon.

All the specimens of Trifjonia Moretoni, var. Oxoniensis, obtained are smaller than

the typical form, and differ from it in the following features : the entire ornamentation of

shell is larger and bolder or more strongly defined ; the concentric costte are fringed

with papillae, from the pallial margin to the apex; they arc remarkably prominent,

regular, and concentric ; their papilte are also very large, rounded, and elevated ; but

even these costse are not without variabihty, for, notwithstanding this regularity, some

specimens have the costsc rather transverse than concentric, with little curvature. The

area has its costella; unusually elevated, and scarcely any two specimens have them alike ;

but the inner carina is always distinct, prominent, and spinose. The largest shells of

this little variety are not more than six lines across the valve.

It may be a matter of doubt whether I am justified in placing this little species as a

variety of T. Moretoni, it differs so considerably from the Great-Oolite forms ; the limits

of variability assumed by this species arc in truth so considerable that I feel much

diffidence in deciding upon differences with strata having a wide stratigraphical separation.

Apparently the present specimens are not of adult growth, and the decision of this question

may be relegated to a period when the number of known specimens shall have become

more considerable, and the results of comparison more certain.

Tbigonia FORMOSA, Lyceft. Trigon. Monogr., Plate V, figs. 4, 5, G ; Plate XI, fig. 2 ;

Plate XXXVII, fig. 10 ; var lata, Plate XXIX, figs. 11,

12 ; var. lata,V\. XXXV, fig. 7 ; Trigon. Supi)lemcnt,

Plate I, figs. 11, 12.

I am induced to figure the two forms on Plate II, figs. 11 and 12, on account of the

great concavity of the area and hinge-border : of these the Rev. Mr. Wiltshire has also scut

me other fine specimens. The contrast afforded by these forms when compared with the

Trigonia striata of Dorsetshire and Somersetshire is very striking, and fully justifies the

separation I have made between that species and the T.formosa of the Cotteswolds. I

do not, however, altogether perceive the necessity of erecting the present into a distinct
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variety of T./ormosa, as I think that some forms tending to connect them may be found

in the specimens obtained by Mr. Witchell, which would reduce the distinction to indi-

vidual peculiarities ; they are, however, fully worthy of being figured and compared. I

would also more especially direct the attention of foreign palaeontologists to the figiires of

T.formosa, when no reliable British specimens can be obtained, as I have repeatedly

been requested to show them the two species placed side by side for comparison. I am,

however, quite satisfied with the figures of T. striata (Plate V, figs. 6', 7, and 8), and

would request them to compare the siphonal and hinge-borders of these three figures with

the corresponding parts of T, formosa. I fear that fig. C {T. formosa) of Plate V has

sometimes been mistaken for T. striata in mistake for C of the same plate, which in its

explanation is misprinted 3.

The figured specimens are from the Inferior Oolite near Stroud.

Trigonia gemmata, Lycett. Trigon. Monogr., Plate T, fig. 7 ; Trigon. Supplement,

Plate II, fig. 6 ; var. hi/era, Plate II, fig. 7.

The unusually well-preserved specimen of this rare little species herewith figured has

been forwarded to me by Mr. Walford from the Hook Norton locality, Avhere apparently

it occupies a lower position in the Inferior Oolite (beds B and C) than in the Cottes-

wolds. The surface ornaments are minutely and delicately preserved.

Figure 7 on the same plate represents a specimen of the variety bifera, obtained by

Mr. Witchell from the Inferior Oolite of Rodborough Hill, and described in a footnote,

page 239. Mr. Witchell has also kindly forwarded to me other specimens of T. gemmata

from the Clypeus-grit of the Stroud district ; these, unfortunately, all imperfect, are

chiefly remarkable for the minuteness of their ornamentation.

I have also discovered a specimen from the Dogger at Blue Wyke, North York-

shire. In common with the fossils generally that crowd those beds in that locality,

it is wanting in the delicacy of preservation which is often found in the fossils of Oxford-

shire and of the Cotteswolds, and notably so in the Oxfordshire specimen here figured. I

mention its occurrence on account of the geological position, which appears nearly to agree

with that of the Oxfordshire form, and near the base of the Inferior Oolite; the

Cotteswold examples, on the other hand, come from the highest beds of the formation.

Trigonia producta, Lycett. Trigon. Monogr., Plate XIII, figs. 1, 2, 3, 4 ; and Plate

XXXVII, figs. 1,2; Trigon. Supplement, Plate II,

figs. 4, 5.

The smallest of our figures (Suppl., Plate II, fig. 5), from the Clypeus-grit of the

3
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Inferior Oolite of Rodborough Hill, is apparently a dwarfed specimen. Although only

nine lines in length, it has formed seven transverse or oblique tuberculatcd costa.%

and has commenced to develop the posteal ones. The specimen (fig. 4) from the Upper

Trigonia-grit of the same locality is about half the adult size and has just commenced to

develop the posteal costae.

The present examples, together with those previously figured, will, I think, amply

illustrate this large species, which is apparently more rare in the Cotteswolds than in

Oxfordshire.

Trigonia Arduenna, var. Bit/aux and Smmage (not Bimgnicr). Trigon. Supplement,

Plate I, fig. 6.

Descr. de qiielques especes nouvelles de I'Etage Batlionien du Bas-Boulonnais, par

MM. E. Eigaux et W. Sauvage, Mem. de la Societc Acadcmique de Boulogne, pi. iv,

fig. 4, Dec, 1867.

I have no doubt that the fragment herewith figured from the Inferior Oolite of Hook

Norton (beds B and C) is identical with the shell figured by Messrs. Rigaux and

Sauvage from the Clypeus-grit of the Bas-Boulonnais, which they regard as a variety of

the small species figured by Buvignier from the Oxfordian beds of the Ardennes. I

decidedly object, however, to the identification of this with the Oxfordian species, to which

I think it is only remotely allied ; the latter is evidently a much smaller and more convex

species with very numerous small anteal costaj, and therefore altogether distinct from the

much larger and more flattened shell of the Inferior Oolite. It may be hoped that other

and more satisfactory specimens will be obtained in Oxfordshire ; but at present I can

only figure the present fragment, which, although so imperfect, is highly characteristic,

and I believe should be separated as a species from Buvignier's little shell.

Trigonia Guisei, Lycett., sp. nov. Trigon. Supplement, Plate III, figs. 1, 1 a, 2, 3,

3 «, 4, 5, G.

Shell ovately oblong, lengthened, having considerable convexity anteally and mesially,

depressed posteally ; umbones large, recurved, antero-mesial, or placed within the anterior

third of the valve ; area much lengthened, narrow, flattened, bounded by two incon-

spicuous carinas almost throughout its length ; the marginal carina is entirely plain, the

inner carina is minutely papillated ; there is a small median furrow which on its outer

side forms a narrow ridge. The escutcheon is much lengthened and excavated, forming
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a lengthened and concave hinge-border ; the siphonal border is comparatively short,

placed almost at right angles with the hinge-border ; the pallial border is lengthened

and curved elliptical]}'. Tiie sides of the valves have very numerous small tuberculated

costa3, at the umbonal extremity the first-formed three or four rows are subconcentric

and plain, the succeeding rows become angulated with small irregular tubercles ; the

rows continue small near to the pallial border and are somewhat irregular in their

direction ; about the middle of the valve they are united to a much less numerous

series of posteal costa3, which arc also tuberculated. The posterior costse are at first curved,

but the succeeding ones become more perpendicular and are directed downwards from

the marginal carina even to its posteal extremity. In adult forms the pallial costae near

to the border take nearly the direction of the lines of growth, and are small and crowded

with minute fringing papillae.

The general aspect of the ornamentation presents an approach to Trigoniaproduda, and

is intermediate between that of T.produda and T. angulala ; the curve of the uncompressed

valve is, however, sufficiently distinct from either of those examples of the Utidulatte group

and renders its separation as a species necessary. The distinctness of the species may,

in fact, be recognised even in very young examples whenever they are well preserved, as

well as in the apical portions of the more adult forms. I have therefore figured three of

the smaller specimens collected by Mr. Walford and Mr. Windoes in Oxfordshire : the

collection of Mr. Vv'indoes contains two others of similar aspect, and also a much larger

specimen apparently almost of adult growth. The surface ornaments are for the most

part well preserved, but the posteal portion is too much truncated and imperfect to be

submitted to the artist.

The largest of the Oxfordshire shells on our plate, figs. 3, 3 a, was obtained by

Mr. Walford at Hook Norton in the lower beds of the formation. The siu-face orna-

ments are well preserved, but the specimen unfortunately is very imperfect posteally and

is much flattened from vertical pressure. The acquisition of these specimens, together

with the fine adult forms collected by Mr. Witchell in the Cotteswolds, has enabled me

to discover and correct one of my own errors. The specimen attributed to T. angulata

(Trigon. Monogr., Plate XIV, fig. 5) collected about twenty-five years ago in the Upper

Trigonia-grit of Rodborough Hill, in its posteal portion is so defective and incomplete that I

always entertained doubts of the correctness of that identification: the more recently obtained

specimens in the Cottleswolds and in Oxfordshire enable me to separate this hitherto

doubtful form from T. angulata, and to unite it to the present species, which is now well

and sufficiently illustrated. The splendid and almost unique specimen from Mr. Witchell's

collection (Trigon. Suppl., Plate III, figs. 1, 1 a) was obtained by him near the hamlet of

Hyde in the parish of Minchinhampton in a whitish-grey limestone (Upper Trigonia-grit)

and cleared by him after the employment of much skill and labour. The specimen obtained

by Mr. Witchell (Plate III, fig. 2) from the Clypeus-grit of Rodborough Hill would

also be considered a very fine specimen in the absence of the Hyde specimen, and proves.
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that the species occurs throughout the upper beds of the Inferior Oolite in the

Cottcswolds.

Dimensions of the Hyde specimen. Length ^\ inches; height 2J inches.

Dedicated respectfully to Sir W. V. Guise, Bart., F.L.S., F.G.S., of Elmore Court, now

and for many years President of the Cotteswold Naturalists' Field Club, a position

which be occupies with so much ability and benefit to its members.

Trigonia Walfordi, Lycett. Sp. nov. Trigon. Supplement, Plate II, fig. 8.

Shell somewhat thick in the adult condition, ovately trigonal, moderately convex,

umbones prominent, recurved ; antero-mesial hinge-border comparatively short, obliquely

sloping ; siphonal border nearly as Ion» as the hinge-border, its posteal extremity is some-

what produced and pointed ; the pallial border is much lengthened, and curved ellipti-

cally throughout its length without angularity. The surface of the area is somewhat

more raised than the other portion of the valve ; it is comparatively narrow ; its bounding

carinas are only slightly defined ; it has the usual median furrow distinct throughout its

length ; its surface is inconspicuously striated transversely, excepting near to the apical

extremity, where the bounding carinse are distinct.

The surface has a few acute transverse costellae, which are equal in size to the first-

formed apical costa?, from which they are only separated by the minute carinal tubercles.

The escutcheon is rather wide and flattened, having rugose, oblique plications of growth.

The other and much the larger portion of the valve has the costse numerous (about

eighteen or nineteen), the few first-formed are narrow, closely arranged, and transverse or

transversely concentric, those which succeed change in figure and acquire tubercles at

their middle and posteal portions, so that at about the ninth costa the posteal portion of

the row has short tubercular varices, which commence an upward flexure to the marginal

carina ; with each succeeding costa these tuberculated flexed varices rapidly enlai-ge, but

with some irregularity, caused by the increasing prominence of the varices, so that the

ornamentation ^thcn acquires an aspect confusedly and prominently nodulous over the

middle and posteal portions of the valve ; the costaj at the anteal portions continue

narrow, rather acute, and attenuated even to their terminations at the pallial border, their

number exceeding by two the posteal large flexed varices.

It will thus be seen that the costa; undergo changes in their figure and ornamentation

throughout the entire growth of the shell, and that the general aspect of the surface would

scarcely be known or appreciated if illustrated by examples of less mature growth, or less

well preserved. Apparently the figured specimen is of adult growth, judging from the

plicated aspect of the siphonal border, and from the costae having almost ceased to form
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the short posteal varices. Compared with the general aspect of the TJndulatae, the narrow

lengthened figure and prominence of the nodose varices upon the middle and posteal

portions of the valve constitute features which will not readily be mistaken for other of

the Lower- Jurassic species, whether British or foreign.

Dimensions.—Length measured upon the marginal carina 28 lines ; measurement at

right angles to the carina 20 lines ; convexity of a single valve about G^ lines.

Fosition and Locality.—The specimen contributed by Mr. E. A. Walford was obtained

from the Liferior Oolite of Oxfordshire, in the stratum above the Clypeus-grit, near

Stow-on-the-Wold.

Tbigonia WiNDOESi, Lycett. Sp. nov. Trigon. Supplement, Plate I, figs. 7, S, D, 10

Shell in the very young condition much depressed, but acquiring a moderate con-

vexity with advance of growth, ovatcly trigonal ; umbones pointed, but little produced,

antero-mesial, and slightly recurved ; area large, flattened, divided by a median furrow

and bounded by carinae ; of these the marginal carina is moderately elevated and plain,

the inner carina is small, but is rendered serrated and rugose by the terminations of the

transverse costellai, which are plain, prominent, and become conspicuous as they approach

the inner border of the area. The sides of the valves have a numerous series of plain,

curved costae (about thirteen), the first-formed five or six are simply curved and united

posteriorly with the plain marginal carina ; those which succeed enlarge and curve

upwards at their posteal extremities, so that in the largest specimens the posteal portions

of the costaj become oblique or nearly perpendicular varices, which are partially disunited

from their anteal portions. There is much variability in the transverse costella3 upon the

area, but usually they nearly disappear upon the area near to the siphonal border, which

is oblique, but shorter than the hinge-border. The escutcheon is narrow, depressed,

flattened, and inconspicuous. The entire plain marginal carina clearly separates the two

portions of the valves, and is of itself sufficient to distinguish this little species from the

Trigonia cuspidata of Sowerby, for which it has been mistaken ; the latter is a minute,

dwarfed, and very young form of a Great-Oolite species, probably T. Moreioni.

This small species has occurred rather sparingly in the lower beds of the Liferior

Oolite at Hook Norton ; the largest specimen has a length of 9 lines, the height

being 1\ hnes, and the convexity of a single valve 2^ lines.

This species belongs to the Angulatae group, but with the general figure much shorter

or subovate, and more depressed ; the large area with its prominent costella; is also very

distinct ; the smooth costae are also quite destitute of tubercles. Li the very young con-

dition it might be taken for one of the Costafce.



18 BRITISH FOSSIL TRIGONIiE.

I take the name from Mr. J. Windoes, of Chipping Norton, who discovered and

forwarded to me the present species, and is an ardent and energetic collector of the fossils

of his locality ; he has entrusted his collection to my care, and has supplied me with the

following section of railway-cutting near Duckpool Parm, Hook Norton, giving the

position of the present species, together with other testacea of the Inferior Oolite :

Section near Duckpool Faum, Hook Norton.
^

1. Flaggy limestone, with Lima cardiiformis, Trigonia denticulata, and T. costutu.

2. Sand and rubbly limestone, with Trigonia producta and T. costata.

3. Pockets of sand and shells, yielding Trigonia Windoesi, Lye., T. Moretoni, var. Oxoniensis,

and T. signata, yoving specimen, Pecten, Limcea, Limopsis, Cerithium, Ckemnitzia, all

small shells. Soft sandy marl, four feet above Lias.

4. Upper-Lias Clay with Leda ovum, Ammonites fibulatus, ^-c. Floor of the cutting.

Thickness of Oolite 14 feet.
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SUPPLEMENT PLATE IL

FIG.

1. Trigonia signafa, var. ruffidosa, Lycett. Cross Roads, near Over Norton.

(Page 8.) Coll. Windoes.

2. „ „ ,, Cross Roads, near Over Norton.

Coll. Walford.

8. ,, „ „ Cross Roads, near Over Norton.

Coll. Walford.

4. ,, producta, Lycett. Rodborough Hill. (Page 13.) Coll.

Witchell.

5. ,, „ Young form, Rodborough Hill. CoU.

Witchell.

6. ,, gemmata, Lycett. Hook Norton. Coll. Walford. (Page 13.)

7. „ „ var. bifera, Lycett. Rodborough. (Page 13.)

Coll. Witchell.

8. ,, Walfordi, Lycett. (Page 16.) Above the Clypeus-grit near

Stow-on-thc-Wold. Coll. Walford.

9. ,, signata var Stutterdi, Lycett. Hook Norton, Oxfordshire.

(Page 9.) Coll. Walford.

10. „ Hook Norton, Oxfordshire.

Coll. Walford.

11. „ Prior Farm, near Chipping Norton.

Coll. Windoes.

All the specimens figured are from the Inferior Oolite.
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SUPPLEMENT PLATE IIL

FIG.

1, la.

3, 3 a.

4.

5.

6.

7,8,9,10,11, 12

Tric/onia Guisei, Lycett. Inferior Oolite, near Minchinhanipton. (Page

14.) Coll. Witchell.

„ „ Inferior Oolite, Rodborough Hill. Coll.

Witchell.

,, Inferior Oolite, Hook Norton. Coll. Walford.

„ „ „ Coll. Windoes.

Coll. Walford.

pulchella, Ag. Upper Lias, zone of Ammonites communis.

Lincoln. (Page 11.) My cabinet.
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SUPPLEMENT PLATE IV.

Plate IV, is intended to illustrate the Oxfordshire varieties of Trigonia signata, Ag.

The figures have been selected from specimens liberally placed at my disposal by Mr.

Stutterd, of Banbury, taken from his cabinet, and obtained by him at RoUright, near

Chipping Norton ; these, together with the examples figured upon Plates I and II, will

sufficiently illustrate the four Oxfordshire varieties of T. signata.

FIG.

1. Trigonia signata, Ag., var. Stutterdi, Lye. A double valved specimen in

the collection of Mr. Stutterd.

(Page 9.)

5 and 6. „ „ Two other specimens of the

same variety. My cabinet.

2 and 4. ,, var. rugulosa, Lye. (Page 8.) My cabinet.

3. „ var. decurtata, Lye. (Page 10.) My cabinet.

7. „ var. Zietenii, Lye. (Page 5 .) My cabinet.

All the specimens figured are from the Inferior Oolite.
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Tv Lacl^erlsauer adnatdel. Tmp.Becquet fr. Pans.
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