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BRITISH FOSSILS.

DECADE THE SEVENTH.

This Decade is devoted to figures and descriptions of Trilobites, a

group of extinct Crustacea of the highest geological interest. These

remarkable fossils are wholly restricted to Palaeozoic formations.

The progress of research has shown that the various genera and

species of Trilobites are remarkably characteristic of well-defined

geological horizons
;
consequently, the study and exact definition of

them is laid much stress upon by the geologist whose labours are

directed to the investigation of the more ancient rocks.

The recent publication of a beautiful work by M. Barrande, on

the Trilobites of Bohemia, in which the species are fully illustrated

and described, afibrds means of comparison with the specimens of

British Trilobites (usually less perfectly preserved), such as we did

not before possess. It will be seen from the following descriptions

that but few of our species are identical with those of Bohemia, and

thus we get at an interesting indication of a geographical distribu-

tion of these primseval animals.

Of forty-five species here described, but one, a Phacops,—a member

of a different section from that previously illustrated, belongs to

any genus as yet selected for these Decades.

Cheirurus is exemplified by a species heretofore known only in a

fragmentary state.

Sphcerexochus mirus is a cosmopolitan fossil, of which excellent

specimens have been lent to us for illustration.

Encrinurus and Acidaspis are typified by new species from the

lowest fossiliferous deposits.

[vil] a 2
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Cyphaspis and jEglina are for the first time published in

England; and a new genus, Gyphoniscus, is proposed for some

minute and hitherto undescribed forms.

Bemopleurides is republished, with some additional data for the

correct account of its structure. It is proposed, for what appear to

be cogent reasons, to refer some curious variations in closely allied

forms to sexual differences.

Under the ten genera here illustrated, the descriptions of all known

British species are given. They have in every instance been drawn

up by Mr. Salter.

Edward Eorbes.

August 1, 1853,
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Decade VII. Plate I.

PHACOPS DOWNINGI^.

[Genus PHACOPS. Emmrich. (Sub-kingdom Articulata. Class Crustacea. Order

Entomostraca. Tribe Trilobitse or Palseadae.) Head strongly trilobed; glabella lobed,

and broadest in front ; facial suture ending on the external margin
;

eyes largely

facetted; hypostome oblong, rounded at the end; thorax of 11 segments, the pleurae

grooved and facetted for rolling up ; tail strongly ribbed, of several segments, the margin

entire or toothed.]

[Sub-genus Acaste. Goldfuss. Form convex, and contractile into a ball. Glabella

not much inflated, all the lobes distinct ; facial suture within the edge or marginal in

front ; head angles rounded or with short spines
;
hypostome obtuse, entire

;
body

segments rounded at the ends; tail of a moderate number of distinct segments (11 or

less), its edge without lateral spines,]

Diagnosis. -P. alutaceus; copite transverso^ margini frontali angulato ;

glabella depressa oblonga subparallella, sulcis utrinque tribus distinctis, lobo

basali lineari, secundo ovali, superiori transverso—sed margine superiore

ascendente sinuato—lobis omnibus planis etfere ad medium glabellcE extensisy

spatio angusto interjecto : lobo cervicali elevato ; oculis magnis nec eminenti-

bus : Cauda subirigona, axi convexo costis quinque distinctis tribusque obscuris

prmdito,—lateribus quinque-costatis, costis duplicatis ; margine distincto,

apice angulato.

Stnonyims. Calymene macrophthalma (Brongn.), Buckland (1836),

Bridgw. Treatise, pi. 46. fig. 5 (not 4.) Calym. ? Doivningice, Muechison,

Silur. Syst, (1839), pi. 14. fig. 3. Milne Edwards (1840), Crust., 3. 324.

Acaste Downingice, Goldfuss, Syst. Uebersicht der Tril., Neues Jahrb.

(1843), 563. Phacops macrophthalmus, Burmeist. (1843), Org. der Tril.,

139, 140, and in ed. 2. (1846), p. 92. Phacops DowningicB, Emmrich,

Neues Jalirb. (1845), 40. pi. 1. fig. 2. [icon mala] ; Transl. in Taylor's

Scient. Memoirs (1845), vol.iv. pi. 4. tig, 2. Phillips and Salter, Memoirs

Geol. Surv. (June 1848), vol.ii. pi. 1. p. 239, 336. pi. 5. fig. 2. 3. 4. M'Coy

(1851), Synopsis Pal. Foss. Woodw. Mus. 160.

Junior.—Asaphus subcaudatus, and A. Cawdori, Muechison, Sil. Syst.

pi. 7. fig. 9, 10. Phacops subcaudatus, Salter and Phillips, 1. c. 239.

One of the most common, and certainly one of the most elegant

trilobites in the Silurian System—occurring in abundance wherever

Upper Silurian strata are found. It is a very characteristic fossil of

[vir. i.] 7 A



2 BRITISH FOSSILS.

the Dudley limestone. And yet, perhaps, there is no species of

trilobite which has been so much misunderstood ; the confusion

apparently arising from this circumstance—that it is rarely, if ever,

found out of Britain
;
although somewhat similar species have been

identified with it, both British and foreign. It was named in com-

pliment to Mrs. Downing, of Dudley, from whose cabinet the figures

in the " Silurian System were drawn.

Description.—Length from an inch and a half to two inches.

The general form long-ovate, the anterior end being considerably

broader, and with the axis following the same lines, and regularly

tapering from head to tail. The surface is moderately convex, the

axis raised above the sides, not separated by deep furrows except

in the head, and more convex in the thorax than in the head or

tail. The head is somewhat less than a semi-circle, though just

twice as long as broad, the general outline being rather triangular,

fi:om an indentation in the curved outer margin on each side of the

wide glabella ; the front is not produced, but angular. The glabella

occupies more than one third the width of the head in front, and

tapers but little backwards, having nearly straight and parallel

sides ; it rises considerably above the cheeks, but is rather depressed

than convex, especially the forehead lobe, which is not at all inflated,

but slopes gradually to the narrow front margin, from which it is

separated by a shallow furrow. Neck lobe strong, broader than the

first basal lobes, which are transverse and linear ; the middle pair

are broader than these, and oval, the direction of the first and

second rrows determining their shape—the lower furrow curves

downwards, and reaches the side of the glabella ; the upper one,

which is abbreviated, curves the reverse way ; the upper lateral lobe

is tra^nsverse, scarcely triangular, and bounded above by a sigmoid

furrow, which rims very obliquely out above the eye. All the furrows

stretch equally towards the middle of the glabella, leaving but a

narrow space between their ends ; between the upper pair a short

longitudinal depression occurs. The lobes are not swelled between

the furrows, but the surface is even and the furrows shallov^ (they

are, however, sharply defined on the internal cast) ; the neck furrow

and basal furrows are strong—the two upper ones very faint.* The
cheeks are steeply bent down, their outer margin not distinguished

by any furrow, and they slope gradually from the eye, without any

ridge or groove beneath the latter ; the neck furrow is continued

almost to the posterior angle, which is rounded off and only shows

a slight projection (fig. 10, c) in the place of a spine. The facial

* Memoirs GeoL Survey, vol. ii. p. 1. pi. 5. fig, 2.
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suture cuts the outer margin in a curved line in front of the pos-

terior angles, and opposite the base of the eye ; on the under surface

of the head (fig. 5) the suture cuts the margin further back-

ward (b b). Above the eye it continues along the axal furrow and

round the front of the glabella just outside the marginal furrow.

Eyes rather large, conical, rising in some specimens nearly to the

level of the glabella, placed about half-way up the cheek, near to

the two upper glabella lobes, and occupying their length : eye lobe

with a raised outer margin ; lentiferous surface broad, with about

155 lenses in each eye, each vertical row containing eight. The

cornea is convex over the lenses, and the intermediate flattened

spaces are finely granular, the granules forming a roagh hexagonal

network toward the base of the eye ; the lenses are nearly their own
diameter apart, but this varies much in different individuals, the

space being often much less (figs. 7, 8).

On the under side of the head, the incurved front portion (which,

as in all the genus, is continuous across,) is broad (fig. 5, a), and

granular, like the upper surface ; it supports the broad base of the

hypostome, which is also granulated. Tliis organ is subquadrate

but broadest at its base, and very regularly convex, almost tumid
;

a faint concentric furrow running round the sides and tip just indi-

cates a narrow margin, more flattened than the other parts ; there

are no lateral furrows, but high up on each side is a small tubercle.

The tip is straight and somewhat truncate, and the exterior angles

are cut ofl* so as to render the end somewhat polygonal ; but tliere

;are no traces of projecting teeth, and the appearance of the apex is

obtuse. The entire organ is much narrower than the glabella, and

not above half its length, but from the position of its base it reaches

as far backward as the middle pair of glabellar furrows. And these

glabellar furrows, as Burmeister has shown, doubtless indicating the

position of thejaws and accessory parts of the mouth, the hypostome

must have served the ofiice of labrum or upper lip.

Thorax considerably longer than the head, of 1 1 not very highly

arched rings—the axis moderately convex, of nearly equal breadth

with the pleurae. These, which are traversed by a straight deep groove,

(fig. 10, d), are curved rather abruptly downwards at the fulcrum

(fig. 10, e), which anteriorly occurs at the inner third of their length,

and in the posterior ring does not reach further than one fourth.

The anterior edge of each pleura is sharpened or facetted * to pass

under the preceding one, and the posterior edge is thickened. Each

pleura is much bent forward at its end, which is deeply notched

* M'Coy, Annals Nat. Hist, (Dec. 1849.)

7 a2
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(figs. 12, 13), and on the under side of each, in front of this notch,

is placed a tubercle (fig. 13, a). When the animal was in the act of

rolling up, the tubercle prevented the next ring from being pushed

too far forward ; the tail, too, has them on its anterior edge. Some
such contrivance as this, for giving compactness to the rolled up

form, is probably general in trilobites, and Mr. John Gray, of

Dudley, who first drew my attention to it, has succeeded in

developing nearly the whole of the under surface of this species.

The tubercles just mentioned occur on the incurved crustaceous

portion (fig. 13, h) of the pleurae, which, in this species is but

narrow, while in P. caudatus, Decade II. PL 1., it extends some

distance inwards.

The tail is sub-triangular and rather pointed, nearly twice as

wide as long, and moderately convex ; the axis is more convex, but

does not rise abruptly from the general surface, nor is it separated

from the sides by any distinct axal furrows. It is conical, not so

wide as the sides, extending to about four fifths of the length of the

tail, with an obtuse scarcely prominent end ; it is crossed by five

distinct and two or three obscure rings. The sides have five or six

rather deep and curved furrows, which end abruptly at the thickened

margin ; smaller and shallower farrows occur between each of the

principal ones for the whole length. The incurved under margin is

narrow but thick.

The whole of the upper surface, and the incurved margins of the

head and tail, are covered with fine, close, equal granulations

;

the hypostome is also equally rough—none of the grains become

tubercles, but all remain of equal size.

Variations.—Among the specimens in the cabinets of Messrs.

Fletcher and Gray, occur one or two with the eyes (fig. 3) very

considerably larger than usual, so as almost to equal those of

P. Stokesii ; the specimens, however, clearly belong to the species

we are describing. The following measurements in lines will give

an idea of this difference, which is represented in our figure 3 :

Ordinary specimen

:

— Large-eyed variety

:

—
Length of head - - 5 lines. Length of head - - lines.

Length of the eye - - 2 „ Length of the eye - 2| „

Height of eye - - 1 „ Height of eye - - „

The surface, therefore, in one case is nearly double that of the

other, and the number of lenses is increased to about 180, the

lenses themselves being each a little larger and not distant from

one another more than half their diameter. Another specimen, in



BRITISH FOSSILS. 5

Mr. Gray's cabinet (fig. 8.) has the lenses decidedly small, distant

their full diameter from each other, and the intermediate granula-

tions more elevated and connected into zigzag lines. Fig. 7 * shows

the ordinary surface of the eye. Some specimens have the axis of

the body more prominent than others, and the tail is more pointed

in some than in others. The glabella varies in width, and divergence

of the axal furrows
;
many specimens having the sides nearly

parallel, as in fig. 4, others, as fig. 10, somewhat more clavate.

And in a dwarf variety from the Caradoc sandstone, found by Pro-

fessor Sedgwick at Llanrwst, in North Wales, the clavate form is

very marked. Occasionally (fig. 4) the two front furrows become

quite obscure ; but this is a rare variation. These two upper furrows

are always shallower than the lower one and neck furrow, and they

show but little in the internal cast ; but they are never quite lost.

Fig. 14 is from a fine large head from Ledbury, in Mr. C. Stokes's

cabinet ; the glabella furrows are remarkably deep, considering it is

an internal cast, and the lobes somewhat more tumid than usual.

Affinities.—The variation just noticed gives the specimen a great

resemblance to a nearly allied species, which, however, belongs to the

section Phacops, viz.

—

P. Stokesii, M. Edwards, (P. macrophthalma,

Brongn., t. 1. £ 5., figured in Mem. Geol. Surv., vol. ii. pt. 1. pi. 5.

fig. 1). This, which is abundant at Walsall and Dudley, and fre-

quently met with in the Wenlock limestones of the Malverns, is easily

distinguished from all the varieties of P. Bowningice by the shape

of the lowest glabella lobe, which in this is narrow, very strongly

marked off from the rest of the glabella by a nearly continuous

transverse furrow, and its extremities are terminated by two rather

small but strongly marked tubercles, while in P. Bowningice this

lobe is always linear and destitute of tubercles. The uppermost

glabellar furrow is bent as if broken, while in P. Downingioe it is a

simple sigmoid curve. The tail of P. Stokesii has only two or three

of the upper furrows of the axis and sides distinct ; P. Bowningice

has them all marked, and the side furrows interlined by finer ones.

But there is a Lower Silurian species, hereafter noticed, still more

nearly resembling ours in all its parts—the P. apiculatus, Salter.

In this the general shape of the head, and of the glabella and its

lobes, have just the same appearance as those of our species, but a

careful comparison will show marks of decided difference in all

these parts. In the P. apiculatus, which is as common in the

Lower as the P. Bowningice in the Upper Silurian, the head is

longer, and the glabella more elongate and narrower, and more con-



6 BRITISH FOSSILS.

vex anteriorly ; from its greater length, too, tlie lobes do not appear

so crowded
;
they differ also in shape. The lower or basal pair are not

linear and transverse, but subtriangular, and are cut off by a shallow

depression from the body of the glabella (as in the sub-genus Pha-
cops), and the neck lobe rises in the middle between them. The

second or middle furrow extends to the glabella edge, and is bent

down there ; and the upper one is more deeply impressed, and ends

in a decided notch at the glabella margin, (even of this there is some

trace in our species, but not nearly so distinct). There is an impor-

tant difference, too, in the presence of a small spine at each of the

head angles. The tail in P. apiculatus is decidedly triangular, and

at the apex pinched up and drawn out into a recurved spine.

With P. macrophthalma, Brongn., t. 1. fig. 4., it really has little

in common. The head of that species* is far too long in propor-

tion to the breadth for P. DowningicB ; the forehead lobe is too

clavate, and the head long, not transverse, and with a strongly

pointed front, as represented in the original figure. The eyes,

cheek angles, glabellar furrows, and tail all differ widely from those

of the species before us. From P. Brongniarti, considered the same

with it by Col. Portlock, it differs considerably. In that species,

independently of the great length of the head, the glabella is widely

clavate, with its basal pair of lobes obsolete, and the eyes enormous
;

the furrows also of the tail are almost twice as numerous. It

appears to be the pointed form of the head, not, however, very con-

spicuous in P. Downingice, which has suggested the reference of

this and of other trilobites to our species. P. microps (Green), as

far as can be ascertained from his cast. No. 6, much resembles

P. Downingice, but it cannot be identified. P. Phillipsi, Barrande,

is very like our species, but the glabella furrows do not converge,

and the upper ones are nearly obsolete.

History.—Had Brongniart not figured two trilobites with large

facetted eyes under one common name, thereby implying that they

were at least closely related, it is not probable that any succeeding

author would have identified the species we are describing with

either of his figures. But as one of these was from an original

drawing, made for Mr. Stokes from a Dudley specimen, it was

* M. Ad. Brongniart's kindness permitted us to examine the original figured specimen

at tlie Jardin des Plantes in 1849. Of four specimens arranged as P. macrophthalma in

this collection, the figured specimen is the only one without the name attached. One, par-

ticularly labelled by Alex. Brongniart as P. macrophthalma, has a more clavate glabella

than the true species, and is a decided Cryphaus, from the United States.



BRITISH FOSSILS. 7

likely that both British and foreign naturalists should conceive the

common Dudley species, with a pointed front, to represent the more
pointed variety of Brongniart. Green, in his description of the

G. macTophthalma, 1832, noticed the great difference between the

two figures : and, referring to a fine slab of Dudley trilobites, noted

that these agreed exactly with the description given by M. Brong-

niart of the head of his species ; and one of Green's published casts

is from a British specimen.

Professor Buckland, who in 1836 published a drawing of this

species in the Bridgwater Treatise, conceived it to be represented by
the more pointed form of P. macrophthalma, (Brongniart, fig. 4), and

named it accordingly ; and Sir E. I. Murchison followed this view, at

the same time rightly distinguishing it from the obtuse headed

species (fig. 5 of Brongniart), which occurs, though rarely, in com-

pany with it at Dudley. He considered the latter fossil, which has

enormous eyes, to be more properly the type of BrongTiiart's species
;

and gave the new name to that one which was conceived to repre-

sent his figure 4. Milne Edwards in 1840 recorded it as distinct

from either of Brongniart's species ; and as the French fossil with a

pointed front evidently furnished Brongniart with his description,

retained his name, Galym. macrophthalma, for that species, and gave

that of G. Bowningice to the present one. He also applied a new
name, (7. Stokesii, to the rarer British fossil represented by Brong-

niart's fig. 5. In this view all naturalists are now agreed. In the

meantime, and immediately after the publication of the Silurian

System, Professor Emmrich had established the very natural genus

Phacops for all those trilobites with largely facetted eyes and 11

segments to the thorax ; and he of course quoted the present species

under the genus, but supposed it might probably be a variety of his

Bohemian species, P. procevus. He afterwards, 1845, admitted it

under the present name. Professor Goldfuss, too, in the general sys-

tematic Eeview of Trilobites, published in the Neues Jahrbu:ch for

1843, had admitted the species; and perceiving the great distinction

that existed between those forms with all the glabella furrows

distinct and strong, and those in which the anterior ones were

obsolete, he separated the group which includes the present species

under the term A caste, reserving Phacops for those species with

inflated heads and obscure glabella fiirrows, which Dr. Emmrich

had already pointed out in his Dissertation as the type of his

genus. The latter, in his systematic table of the genera, pubHshed

in the Neues Jahrbuch for 1845, objected to this arrangement, and

grouped together the two sections just adverted to as constituting
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a sub-genus Phacops, while lie formed tlie section Dalmannia for tlie

more expanded forms, such as P. caudatus, P. Hausmanni, &c.*

Professor Burmeister had already, 1843, regarded our species as a

synonym of P. macrophthalma, Brongn., and has repeated this

reference in his second edition, 1846. And Lieut.-Col. Portlock, in

his admirable work on the Geology of Tyrone, endeavoured to escape

from the difficulty by proposing a fresh name, P. Brongniarti, to

include Brongniart's and Murchison's species, as well as a new and

perfectly distinct form, discovered by himself ; thus adding inno-

cently to the confusion. In the Mem. Geol. Survey, 1848, 1 returned

to Milne Edwards' correct classification of these species, and de-

scribed both the English forms. Professor M'Goy has since confirmed

their distinctness, and we may now consider P. JDowningice as having

established its claim to rank as a distinct British species, highly

characteristic of the Upper Silurian rocks, and unknown, so far as

we are able to learn, in other countries.

British Localities and Geological Position.—Caradoc Sandstone
to Ludlow Rock.—Garadoc Sandstone ; Moel Seisiog, and other

places near Conway and Llanrwst, North Wales (dwarf specimens).

Wenlock Shale
;
Bryn Graig, &c., Usk ; and Slate Mill, Hasguard,

in South Wales. Wenlock Limestone ; west of Hereford Beacon
;

Ledbury ; Malvern Hills
;
Dudley and Walsall, abundant. Lower

Ludlow and Upper Ludlow Rocks of the Abberley Hills. Upper
Ludlow ; Underbarrow and Benson Knot, Kendal

;
Pont-ar-y-

Llechau, near Llangadoc, South Wales; Ludlow Rocks, Golden

Grove, and other places south of Llandeilo.

Explanation of Plate I.

Fig. 1, Phacops Downingice, of ordinary size
;
Dudley limestone. (Collection of John

Gray, Esq.) At b, the outer termination of the facial suture is seen.

Fig. 2. Do. ; a rolled-up specimen, same locality. (Collection of T. W. Fletcher,

Esq.)

Fig. 3. Do.
;
variety with very large eyes, each with about 180 lenses. Same locality

and collection.

* As we think, however, that there are three distinct groups, we have adopted the term

Acaste for the present sub-genus, and left the species with inflated and lobeless glabella in

the section Phacops. In this latter view we have the sanction of the greatest authority

on trilobites, M. de Barrande, whose great work, just received from the publisher,

will long be the standard for reference. Otherwise we should have been unwilling to

disturb the nomenclature adopted by Professor M'Coy, who has given to the latter group

the new name Portlockia, reserving Phacops for those species which have the glabella lobes

distinct, but have not the expanded form or numerous tail segments of Dalmannia.
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Fig. 4. Glabella of a specimen from the Wenlock limestones of the Malverns, with the

two upper furrows nearly obselete ; the lower ones are stonger than usual ; a

rare variation. (Coll. Mus. Pract. Geol.)

Fig. 5. Under side of the head, showing the entire rostral portion a, the termination

of the facial sutare on each outer side at hh, much further backward than on
the upper surface (see fig. 1, h); c, the obtuse hypostome or labrum. (Coll.

Mr. John Gray, Dudley.)

Fig. 6. Hypostome of last specimen, magnified. The basal processes (a) extend even

further outwards in some specimens, and are probably attached beneath to the

ends of the upper glabella furrows.

Fig. 7. Eye of an ordinary specimen, natural size. Dudley.

Fig. 7*. Portion of do., highly magnified, showing the separate convex portions of the

cornea over each lens, with granules on the interspaces.

Fig. 8. Portion of the eye of another variety, with the lenses proportionally smaller and

more distant, and the granules collected into an hexagonal network between

them. Dudley.

Fig. 9. Highly magnified cast, in fine silty mud, of the interior of the eye, showing the

cups from which the lenses have fallen out. These cups therefore occupy the

place of the depressed tip of the crystalline or vitreous body. (Burmeister.)

Fig. 10. Enlarged specimen, the head divided at the facial suture, showing the first

segment, a, as an entire ring or segment which bears the eyes. On the

second ring, b is the upper eye lobe
;

c, the tubercle or rudimentary spine ; at

d, the pleural furrow is shown, and at e, the fulcral point of a middle thorax

joint
; //, the notched tips of the pleurae

; g, the tail.

Fig. 11. Part of the front of the head and glabella, to show the equal granulation of the

surface.

Fig. 12. Magnified notched ends of the pleurae (upper side), showing their surface to be

granulated even over the facetted portion, b ; sd a the tubercle is shown, which

is better seen in the next figure.

Fig. 13. Magnified under side of three pleurse, showing the narrow incurved under

portion b, and the tubercles which serve as buttresses in rolling up, a.

Fig. 14. Internal cast of a large head, from Ledbury, Wenlock limestone (Mr. C. Stokes's

cabinet) ; the furrows are much broader and deeper than usual.

Fig. 15. Tail, natural size, from Dudley, to show the sub-triangular pointed form usual

in the species.

Other British Species of Phacops, of the Section Acaste.

1. P. apiculatus, Salter (1852), in Prof. Sedgwick's Synops. Classific. Palseozoic Rocks,

fasc. 2, Appendix, iii pi. 1 G. f. 17-19. Portlockia? apic. M'Coy (1851), ib. fasc. 1.

p. 162.

P. omnino P. Downingice simillimus ; sed capite longiore, glabella elongatd, antice convexiore,

lobis basalibus circumscriptis subtriangulatis nec transversis ; sulco medio glabellari longiore,

supremo distinctiore ; oculis elongatis subdepressis ; angulis posticis capitis brevissime

mucronatis ; caudd ad apicem paullo compressd et in apiculum recurvum brevem productd

;

axi angustato.

Localities.—Common in the Llandeilo flags of North Wales, and in the Caradoc sand-

stone of Hope Bowdler and Acton Scott, Shropshire. [Geol. Surv. and Woodw.
Mus.]

Heads of this species have also occurred in the hard quartzites of the coast of Corn-

wall, at the Great Peraver, in company with Calymene, Orthis and other Silurian

forms.
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2. Phacops Brongniarti, Portlock (1843), Geol. Rep. Tyrone, pi. 2. fig. 8. (excl. ref.) P.

Murchisonii, ib. fig. 9.

P. biuncialis, elongatus granulatus, modice convexus ; capite longo trigono, fronte angulato

subrecurvo ; glabella ad basin contractd anterius valde dilatatd nec convexd, lobis iitrinque

tribus radiantibiis ; lobo antico maximo triangulato, a frontali sulco valido—a medio sulco

leviore—sejuncto ; lobis infimis minutis hemisphcericis circumscriptis sese remotis ; lobo verti-

cali eminentiore ; oculis maximis, a lobo froniali usque ad sulcum verticalem tractis ; angulis

genarum obtusis; thorace axi convexo angustato, lateribus parallelis abrupte deflexis

;

pleurarum apicibus rotundatis, fulcro intra medium posito ; caudd trigond, axi longe conico

angustissimo fere ad finem caudce extenso, decies annulato ; apice prominulo ; lateribus

5-costatis, costis per totum divisis, nec marginem Icevem attingentibus.

Col. Portlock had united with this species both the P. macrophthahia of Brongniart,

and P. Downingice, Murch. They are however, as above stated, quite distinct

species. The present is well characterized by the pointed front and contracted base

of the glabella, as well as by the large eyes, which have each 170 lenses.

Localities.—Bala and Llandeilo Rocks : Tyrone
;
Carrickadaggan, Wexford ; Llan-

fyllin, and other places, N. Wales.

3. P. Dalmanni, Portl. 1. c. f. 7.

Omnino precedenti simillimus—caudd multi-annulatd, oculis maximis, glabelld ad basin

contractd, granulosd; sed capitis fronte rotundato, nec producto ; [aw forsitan fcemina

inermis?']

This neat species occurring with the last, and of the same or of rather less dimensions,

so much resembles it in form, proportion, and sculpture, that we are compelled to

regard it as of the same species, and as indicating either a variety with a rounded

front, or, what is more likely, the female form. Portlock's original specimens

are all of one character, and the front appears to have been really rounded, not

broken off.

Locality.—^Desertcreat, Tyrone.

4. P. Jamesii, Portlock, G. Report, pi. 3. fig. 10. (mala).

P. unciani latus ; capite semicirculari, bis quam longo latiori, fronte angulato, marginato,

crasso; glabelld ferepland tuberculatd antice latissimdpostice ad dimidium contractd, lateribus

rectis ; lobo frontali late triangulato, oculis impendente ; cceteris radiantibiis,—supremo maximo

triangulato, medio lineari obliquo haud abbreviate, basali transverso ; lobis omnibus fere ad
medium glabella, spatio angusto interjecto, conniventibus ; genis lente declivibus marginatis,

angulis obtusis ; oculis abbreviatis valde curvatis ; (thorace — ?) caudd [und cum capite

congregata'] rotundatd, quam longd tertiam partem latiori, depressd ; axi satis magna conico,

marginem nullo modo attingente,—annulis 8-9 ; lateribus sulcis 6-7 cequalibus, laviter inter-

lineatis.

Portlock's figure but imperfectly expresses the great width and flatness of the glabella,

which is not the result of pressure ; the tuberculation covers the glabella only, while

the cheeks are merely granulated. The shape of the glabella and its radiating

lobes, and the short curved eye, approximate this species nearly to the next, from

which the glabella and pointed front of the head readily distinguish it. The head

too is not so broad in proportion.

Locality.—Tyrone ; in calcareous sandy schist, Waterford ; also in sandstone at New-
town on the Suire, in the same county. [Geol. Surv, Coll.]

5. P. alifrons, Salter, in Appendix to Sedgwick's Brit. Pal. Foss. l.c. ii. t. 1 G. f. 12-14,

M'Coy, ib. 159.

P. capite sesqui-unciam lato, gibboso, tuberculoso, antice truncato, bis quam longo latiori;

glabelld elevatd sed paullum convexd, ad basin angustatd, superne dilatatd obtusd, lateribus

subrectis; lobo frontali brevi transverso limbum crassum impendente, et utrdque angulis
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tumidis cum margine genarum covjluentihus ; lohis lateralihus tumidis, supremo sub-

triangulato antice obliquo, reliquis fere rotundis hrevissimis ; genis declivibus tuberculatis

viarginatis, angulis rotundatis ; oculis elevatis brevibus curvatis ; pygidio semicircular

i

tumido ; axi lato convexo 8-9-annulato, apice obtuso nec marginem attingente ; lateribus

convexis, costis 7-8, radiantibus simplicibus, margine angusto.

The peculiar character of this species, which a good deal resembles P. sclerops

Dalman, consists in the absence of any separating furrow between the upper lobe

of the glabella and the outer margin of the cheek, the glabella thus seems to be

drawn out into it on either side.

Localities.—Capel Garmon, Llanrwst ; near Penmachno
;
Pont-y-Glyn Diffwys ; and

Bala ; all in the Bala or Llandeilo rocks of North Wales.

6. Phacops Jukesii,—n. sp. [P. sclerops, var., Dalman, Pal., t. 2. fig. 1 g. (mala) ?]

P. capite unciam etplus lato,fere quam longo ter latiore, convexo {granuloso ?) ; glabella haud

elevatd antice valde dilatata, postice contractd, utrinque tri-lobd; lobo basali transverso lineari,

secundo paullo majore rotundato, supremo magno triangulato, frontali maxirao transverso

toto oculo elevato brevi curvato imminente, lobo cervicali elevato nec lato ; genis latis

marginatis, [angulis rotundatis ?] ; sulco verticali forte exarato ; lined faciali impressd ; sulcis

axalibus profundis.

This curious species, which we have only just now detected in the collections from

Bala, differs materially from the next, in the comparatively equal size of the lateral

glabella lobes. The upper one is large and triangular, but not nearly so large as in

P. conopkthalmus, and the second is distinctly rounded and larger than the basal

lobe, instead of being contracted and almost lost, as in that species.

Locality.—Bala limestone, west of GeUi grin, Bala. [Survey Coll.]

7. P. conopkthalmus, Boeck. sp. \_Calym. sclerops, var. Dalman, Pal, t 2. fig. 1 d?'] Tril.

conzcopA. Boeck Gcea Norveg. (1838), 1.4. Phacops con., Emmrich Dissert. 21. Asaphus

Powisii (head only), Murch. Sil. Syst, t. 23. f. 9. Calym. Odini (Eichw.), De Vern. Geol.

Euss,, t. 27. f. 8. P. sclerops, Burm., ed. 2. (1846), t. 4. f. 5. excl. syn. (icon bona, ab

editione prima multo emendata.) F. conophthalmus, ib. p. 91. Chasmops Odini, M'Coy,

l.c. 1. 1 G. f 22, 23. P. conophthalmus, Angelin, Pal. Suec. (1852) t. 7. f. 5, 6.

P. ovatus, magnus; capite valde transverso, fere quam longo ter latiore, granuloso, convexo;

glabella convexd, antice valde dilatata, postice angustatd, utrinque bilobd, lobo mediano omnino

contracto obsoleto, basali transverso lineari, supremo maximo triangulato, supra paullum

sinuato ; frontali rhombo-trigonali maximo nec oculo imminente ; lobo cervicali lato ; genis

convexis late marginatis ; angulis in cornua lata extensis [interius rotundatis^ oculo brevi

valde curvato ; lined faciali impressd ; cauda (associataJ lata punctata, vix marginata,

axi conico, lateribus angustiore, 9-10 annulato ; costis lateralibus 8 arcuatis, omnibus

duplicatis.

This remarkable species is abundant in the Silurian strata on the Baltic coasts ; it is

equally common in Britain, but although fragments are abundant, we have only

seen perfect specimens of the head in the Woodwardian Museum. I collected these

in company with Professor Sedgwick, and with them was associated the tail above

described, which could hardly belong to any other species. It is found with

fragments of the head in some other localities, and agrees well also with that figured

by Professor Burmeister. But the figure given by Angelin represents the tail

as considerably more pointed, and we have specimens from Wales more of this

character ; there are other species of Phacops in which similar variations occur.

The heads figured in the " Silurian System," from the Caradoc sandstone, belong

to this species. Angelin has figured two other Phacops with very similar lobes to

the glabella, but it is possible his P. bucculenta and P. macroura may prove but

varieties of this.
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We have seen the eyes of this species, and they are reticulated as in other species of

Phacops. But from their greatly curved shape they are generally broken off, and

this has led Professor M'Coy to the establishment of his genus Chasmops, which had

better be expunged, as this group is so closely connected with the ordinary Phacops

by means of such species as P. Brongniarti and P. Jukesii.

Localities In Bala Limestone ; Llansaintffraid Glyn Ceiriog, south of Llangollen

;

Alt-yr-Anker, Meifod, North Wales [M'Coy], Welshpool [Sil. Syst] ;
Llanfyllin,

Montgomeryshire
;
Llanbedrog, Carnarvonshire [Survey Coll.]

;
Applethwaite

Common and Coniston, Westmoreland [M'Coy]. Caradoc Sandstone
;
Cheney

Longville, Shropshire [Sil. Syst., figured specimen] ; Acton Scott, &c., abundant.

Section Odontochile (Dalmannia), Decade 11. Pl. 1.

Additional British Species,

P. mucronaius, Brongn. sp. Entomostrac. caudatus, Wahl. Nov. Act. Soc. Tips., v. 8. t. 2.

£ 2. Asaphus mucr. Brongn., Cr. Eoss. t. 3. f. 9. Dalraan, Pal., t. 2. f. 3 a b. Phacops,

Emmrich (1839), Diss. 24. N. Jahrb. 1845. Burmeister, ed. 1. p. 113., anded. 2. (1846),

p. 95. (excl. syn. Murch. " Sil. Syst.") Angelin, Pal. Suecica (1852), t. 8. f, 1.

P. triuncialis et supra ; glabella convexd, antice parum dilatata, utrinque lobis tribus

subcequalibus transversis, sulcis longis satisque profundis sese separatis ; caiidd late tri-

angulari acuio, axi subconvexo limbum planum hand cequante, in 9-12 annulos et appendicem

trigonalem diviso, appendice in apicem caudce brevi-mucronatum percurrente ; lateribus costis

7 planis, sulcis angustis acutis valde curvatis et cum tot lineis intermediis profundioribus ad
apices confusis ; margine angusto nec distincto.

Portions of the head and perfect caudal shields of this rare species have been found

in a stratum over the bed of volcanic ash at Pen-y-Rhiw, west of Bala, where it is

to be hoped other collectors may obtain fresh specimens. The head is not complete

enough to give the diagnosis. Our Bala specimens, as weU as those from Sweden
in Sir R. I. Murchison's cabinet, have but 9 rings and a triangular terminal portion

to the axis of the tail, but in a specimen from Haverfordwest part of this terlninal

portion is annulated, and there are 12 rings. The lateral ribs are much arched

at their ends, and strongly duplicate, of double furrows, each pair uniting at their

tips in a broad depression. The apex is recurved ; the mucro varies in length.

Localities.—Pen-y -Rhiw, west of Bala [Survey Coll.]
; Haverfordwest, Pembrokeshire

[Mrs. Day's cabinet] ; in Llandeilo flags.

P. amphora, n. sp,

P. Cauda magna biunciali elongatd, convexissimd, fere semicylindrica ; sulcis axalibus fere

obsoletis ; axi lato nec eminenti, marginem caudce haud attingente, in annulos sexdecim sub-

pianos diviso, apice obtuso ; lateribus valde curvatis dejlexis, costis 14-15 planis, sulcis

acutis separantibus,—costd qudque lined mediand Icevi elevatd (sub cortice impressd !) ;

margine angusto injiexo, apice obtuso (emarginato ?).

Very like in general form to P. truncato-caudatus, Portl., from which it is at once

distinguished by its convex form (almost like that of a half cask or barrel), and the

axis not at all distinct from the sides—the axal furrow being almost obsolete
; this

latter character is very unusual in Phacops. Along the middle of each of the

flattened side ribs a narrow and but slightly elevated ridge runs the whole length

;

on the internal cast this is represented by a depressed line of connected dots.

Something similar, but less distinct, occurs in the allied species above quoted.

Locality—Grug Quarry, near Llandeilo [Survey Coll.] ; one fine specimen was
presented by Mr. Williams, of that place. In Llandeilo flags.

J. W. Salter.
August^ 1853.





CHEIRURUS cmM A'lTT s

_

Miircli is( v/

ll'^.ll.EailT del': E,1'ot1t-'S dire;



BRITISH FOSSILS.

Decade VII. Plate II.

CHEIRURUS BIMUCRONATUS.

[Genus CHEIRURUS. Beyrich. (Sub-kingdom Articulata. Class Crustacea.

Order Entomostraca. Tribe Trilobitse or Palseadae.) Head strongly trilobed
; glabella

Mvith. three lateral lobes, the basal ones circumscribed
; eyes facetted ; facial suture ending

on the external margin; a rostral shield: Barrande. [Cheeks scrobiculate]
; hypostome

inflated, oblong, truncate, with a marginal furrow and lateral auricles; thorax of 11

joints, the pleurae strongly nodular as far as the fulcrum, the ends free and pointed;

tail of few, 3 or 4, segments, free at their ends.]

Diagnosis. C. grandis ; glabella superne latiori, sulco frontali et ocu-

lari obliquis prope medium glahellce terminatis ; lobis inferis trigonis {cetate

rotundioribus) sejunctis ; genis glabella angustioribus, oculis medianis,

spinis posticis parallelis ; thorace pleuris trituberculatis ; cauda parvuld,

utrinque pleuris tribus subcequalibus ad basin brevisulcatiSj apicibus robustis,

arcuatis.

Synonyms. Var. a. Bimucronatus—caudd mucrone centrali nullo.

Calymene speciosa [Dalman (1826), Pal., pp. 58, 76 ?] Hisinger(1840),

Lethaea Suecica, Suppl. 2d. t. xxxix. fig. 2. Paradoxides bimucronatus,

MuRCHisoN (1839), Sil. Syst., pi. 14. fig. 8,9. Milne Edwards (1840),

Crustac, vol. iii. p. 343. Arges bimucr. GtOldfuss (1843), Neues Jalirb.

544. Cheirurus bimucronatus, Beyrich (1845), iiber einige Bohmische

Tril., p. 18, 19. Cheir. ornatus (Dalm.), ^, bimucronatus, Bronn. Ind.

Palseont. (1848), 1. 286. C. speciosus, Salter (June 1848), Memoirs

Geol. Survey, vol. ii. pt. 1. pi. 7. fig. 4, 5, 6. Ceraurus Williamsii, M'Coy

(Dec. 1849), Ann. and Mag. Nat. Hist., p. 408, Pal. Foss. Woodw. Mus.

(1851), pi. IF. fig. 13.

Var. iS. Centralis, fig. IG.—caudd mucrone centrali brevi, Mem. Geol.

Surv., 1. c. fig. 7.

The subject of our present notice received some degree of illustra-

tion in the second volume of the Memoirs of the Geological Survey,

and we need not repeat here the figures which indicate the large

size to which the species grew, but take advantage of a beautiful

and nearly perfect specimen, found near Aymestry, and lent to us

by the Rev. T, T. Lewis, whose valuable labours are so frequently

[YiLii.] 7 b
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acknowledged in the " Silurian System/' Messrs. Gray and Fletcher,

of Dudley, have kindly enabled us to complete the details, and the

figures in this plate are nearly all drawn from Upper Silurian

specimens, while those previously given, with one exception repeated

in this plate, were from the Llandeilo flags of South Wales.

The genus to which this rather common fossil belongs is highly

interesting for the remarkable sculpture of the body rings, which

are broken up into a number of prominent swelhngs divided by
deep furrows, and have their ends freely extended into sharp points,

which are so widely distant from each other, that it would require

the animal to roll up to bring them into contact. The tail is made
up of a few similar rings, cohering only at their base, and having

the ends also free and pointed. The nature of the eyes also is

worthy notice, inasmuch as they are covered by a facetted cornea,

like that of Phacops caudatus, and not, as in most trilobites, with

a smooth one. The facial suture, in this and one or two closely

related genera, runs as it does in Phacops, to the outer margin of

the head. The shell or crust is strong and calcareous, the furrows of

the head well marked ; the hypostome or labrum has a considerable

resemblance to that of the genus above mentioned, and the number
of rings in the thorax is the same—so that it is almost certain,

much as the general appearance resembles Paradoxides, that there

is a really close affinity between it and those species of Phacops

which have the tail fringed with long spines.

Description.—One of the largest of trilobites ; it measures oc-

casionally 15 inches, and probably more, judging from the propor-

tions of the large fragments previously figured* to that of perfect

specimens of a smaller size. Those found at Dudley are not

above one and a half or two inches long,—specimens from the Mal-

verns are much larger. Length to breadth as three to two ; the

head occupies fully one third the length, and is a little broader than

the body. General form moderately convex, and oblong, but

narrowed suddenly towards the posterior end ; the sides of the

thorax and tail deeply serrated by the projecting ends of the seg-

ments. The animal is sometimes found half coiled up ; the pointed

ends of the pleurse closing together and overlapping each other

(fig. 2.)

Head rather more than a semicircle,—the obtuse front project-

ing
;

glabella gently convex, equal in breadth at the base to the

cheeks, above considerably broader, marked with three strong

furrows on each side besides the neck furrow, the lowest being

* Mem. Geol. Surrey, voLii, pt. 1. pi. 7.
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directed obliquely downwards and joining the neck furrow before

reaching the middle ; it thus encloses a spherical triangle as a basal

lobe. In older specimens this lobe is somewhat squarer, and the

fiirrow more curved. The other furrows curve but little downward,

and are variable in length, but usually extend more than one

third across the glabella on each side. The furrows on the glabella,

as well as the axal farrows, are sharp, but not broad or deep ex-

teriorly, although they are so on casts of the inner surface. Fore-

head lobe of moderate size, half as long as the entire glabella, and

on the sides overhanging the other lobes,—in front it is somewhat

produced and occupies all the margin. The glabella is neither

gibbous nor depressed, a line taken from the front edge to the neck

farrow presenting a regular and gentle convexity. Cheeks subtri-

angular, not so wide as long, with a broadish margin distinctly sepa-

rated by a farrow, which meets the strong straight neck furrow at

the posterior angles ; these angles are spinous, the spine short and

directed backwards. The eye is placed more than half-way up the

cheek, and not close to the glabella, it is opposite the middle fur-

row,* and is rather small, supported by a raised rim below ; the

eyelid is narrow and indented,—the lentiferous surface (ng. 7) very

convex, supine, and covered with minute, closely set, convex facets

with no spaces between them. Our figure, 7*, represents each facet

as with a minute pit upon it, but this is due to wear, (at a lens is

seen in the natural condition). Above the eye the facial suture takes

a sigmoid curve, and cuts the margin exactly where the axal furrow

ends on it ; below the eye it turns directly downwards to the smooth

border, which it cuts considerably in advance of the posterior angle,

and in an oblique direction, so that it reaches farther back on the

lower side than on the upper. We do not know the course of the

suture in front,—^it is probably direct across, beneath the front

margin, leaving the cheeks united there, as in Sphmrexochus, next

described. The surface of the glabella is sparsely covered with

small granules (fig. 1*, a) ; the cheeks are largely scrobiculate, (6, c),

and the wings or free cheeks have their border smooth and only

scabrous on its outer edge
;
they sometimes, as fig. 10, dilate a little

in advance of the facial suture. Hypostome (figs. 11 to 15) la.rge,

ovate, oblong, very convex, its length one fourth more than the

width, but in appearance more ; broadest near the base of insertion,

from which the central convexity rises immediately and reaches

* Loven calls tlie upper furrow '^frontalis and the middle one " ocularis" and, though

not always strictly correct, it would be a very useful designation. We have employed il

above in the diagnosis.
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nearly to the tip. A rather narrow ring or rim surrounds the apex

and sides, terminating abruptly near the base on each side in what
may be called an auricle, followed by a deep notch c, above which

the ascending processes a, a, take their origin. The apex of the

hypostome is truncate, the corners angular or even mucronate. A
distinct sulcus separates the border all round, and within this there

is a short oblique furrow on each side. Its whole surface is closely

scabrous (fig. 15*) ; the convex portion has besides scattered larger

granules. The organ is hollow when viewed from the inner and

under side, and the structure there observable is such as has been

often described.* These are two ascending processes, a, a, rising

from the ends of the basal or front margin, and directed obliquely

backwards ; and on the sides, h, 6, the inflated broadly triangular

portions characteristic of the genus. These triangular curved plates

give the appearance of thickness on viewing the organ from the

side (fig. 12), but the general surface on the inner side is concave,

answering to the great convexity of the outer side. Thorax much
longer than the head, but narrower, and for most part of it parallel

sided, of 11 gently convex rings which are very minutely scabrous

;

the axis is narrower than the glabella, of liearly equal width

all the way down, but scarcely so wide as the pleurae. These are

linear and directed straight outwards for two thirds their length,

then curved a little backwards and tapering to a sharp point. The

fulcrum, placed at about one third, is of singular structure,—

a

small semi-oval piece (fig. 8, a) is attached to the posterior edge of

each pleura, and against this piece abuts a similar tubercle (b), placed

on the front edge of each, and the two pieces, forming together a

narrow oval tubercle, are insulated by a deep sulcus from the body

of the plem-a, which is also constricted and furrowed across at this

point, so as to have the outer and pointed portion (c) quite distinctly

separated from the small inner one. The latter {d) is very strongly

divided into two tumid lobes by a short oblique sulcus, and just

beyond the constriction the outer portion rises into a stout boss,

(fig. 9, e) giving the tri-tuberculate form characteristic of the genus.

* M. de Barrande, Neues Jahrbuch (1847), 389, has given a full description of the

hypostome of Cheirurus. He describes the ascending processes a, a, (Fliigel), as bent

upwards at right angles to the surface of the organ, and uniting with the upper crust along

the line of the dorsal or axal furrow, with a broad base of attachment, reaching from the

upper to the middle glabella furrow. In Phacops it has nearly the same position. He
also describes a second organ, of the same size and shape, but less convex in all its parts,

lying immediately behind the hypostome, between it and the upper crust of the head.

This organ he calls epistoma ; and he has seen it both in Cheirurus insignis, and a species

of Phacops. It has never yet occurred to our observation.
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The line of the fulcral points is parallel to the axis for all its

length, and the constriction beneath them, though not very marked

on the upper crust (fig. 8), produces a longitudinal ridge on the

under surface, and a strong furrow in casts (fig. 9). Tail, at least in

Dudley specimens, very much narrower than the body, with three

strong spinous lateral lobes on each side directed backwards, the

outer ones a little divergent and longest ; all extend equally back-

wards,—the tail is therefore truncate—but exclusive of the spines,

it is broad triangular, following somewhat the shape of the axis ; it

is marked on each side by four short deep puncta or furrows, which

do not run to the margin in young individuals. The axis is convex

and short conical, of three distinct ribs and a small terminal piece

—the last very obscurely indicated ; there is no mucro between the

lowest spines in the ordinary Wenlock forms.

Variations.—The following have been observed. In a Dudley

specimen the front or forehead lobe occupies much more than half

the length of the glabella, the side lobes being therefore more

crowded. In a Dudley specimen, a large tubercle occurs in the

middle of the forehead lobe. In some individuals the glabella

widens more above, in others it is nearly parallel-sided, and the

lateral furrows vary in leng-th. The head spines occasionally reach

the third thorax segment. The margin of the cheek in one specimen

is notched at the facial suture (fig. 10, a). The axis of the thorax is,

sometimes, though rarely, as wide as the pleurse. The most im-

portant variations occur in the tail,—in fig. 5, we have represented

the spines as all directed backwards, and the two central ones closely

approximate ; they are so in the large Ledbury specimen figured in

the " Silurian System,''' where too they are shorter than the outer

spines. In fig. 6, they are a little space apart ; in a Lower Silurian

specimen we have seen a small tubercle appear between, and in our

var. /3 a decided, though short, mucro protrudes. Lastly, as a mon-
strous variety fi:om the Silurian rocks of Kildare,—we have reason

to think it of the same species,—we have one with a wider interval,

and a bifid mucro. In old specimens, as well as in var. /3, the spines

diverge much more than in those we have here figured. Perhaps

some of these variations are due to sex.

Affinities.—The considerable variations above mentioned lead us

to believe that the Gh. insignis, Beyrich, may be but a variety of

this species. We have not materials enough to justify our recording

it as a variety, as Beyrich describes and figures it as with a much
wider glabella, the furrows reaching but a short way across. The

hypostome is very similar, and the tail difiers very little, except in

[vii. ii.] 7 B 3
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the mucli greater central mucro and more divergent spines, towards

which characters we have shown considerable approaches in some of

our varieties. It was these close resemblances which induced us to

say, in the volume already alluded to, that our British species

occurred in Bohemia with the G. insignis. But I find the Bohemian

specimens do not show any tendency to vary towards ours.

Barrande, in his great work which has just been published,

figures a fine new species, C. Quenstedti, closely allied to both the

above, but the head spines are very much longer and slenderer,

and so are those of the tail ; the glabella too is parallel-sided,

its furrows run quite across, and the lower pair of lobes nearly

meet. Calym, ornata of Dalman, since fully described by Loven,

must be very nearly like our species ; but the greatly elongated

first pair of spines to the tail, and the parallel-sided glabella must

separate it for the present; we subjoin a note giving a few of its

prominent characters.* Ch. ohtusicaudatus, Corda, is another nearly

allied fossil.

History.—The history of the species dates clearly, we think, from

Hisinger's Lethasa Suecica, where the head of a large specimen is

figured, and the species considered identical with the Calymene

speciosa of Dalman, found by Nillson in the isle of CEland. There

is, however, some doubt of the correctness of this reference. Dalman
described in a supplementary note to his " Palseadse " two species,

C. speciosa and C, clavifrons, comparing the former with the

Trilohites Sternhergii.f This comparison sufficiently indicates that

a large species, with the glabella broad in front, must have been

intended ; and we lay the more stress on this, because it proves

that the species with a small oval glabella, narrowed in front, which

was figTired by M. Sars in Oken's Isis, 1835, as G. speciosa ofDalman,

is not that species, and could never have suggested the comparison

above mentioned. We believe it was this erroneous reference by
Sars, joined to Dalman's rather loose description, "smooth, large,

oval, and convex glabella,'' which has thrown doubt on the identity

of his species with Hisinger's figure. But since there are several

species of the genus found in Norway and Sweden, as indicated

by the figures of M. Sars, above quoted, and those lately given by

* GlalDella sequilata ; abdomen articulis 3, basi connatis
;
primo secundum longe super-

ante, in appendicem crassam teretem longissimam utrinque producto ; secundo tertium

excedente, hoc verisimiliter brevissimo. Loc. Husbyfjol, Ostrogothia. Loven in Ofver-

sigt Vetenskaps Akad. (1844), p. 64.

t Sternberg, Verbandl. Vaterlands, Mus. Prag. 11th pt, p. 45. tab. 13 a. Dalman
says, that in his species " the glabella lobes are all connected down the middle, "while in

Sternberg's they are separated by transverse furrows."
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Angelin in the Palseontologia Suecica/' we prefer with Dr. Bey-

rich,* to leave the question undecided, and wait for the descriptions

and references now in course of publication by M. Angelin.

Sir K I. Murchison first published it in this country, referring it

to Paradoxides, as the only genus then published which it appeared

to resemble, especially as he regarded the two lower prongs only as

constituting the tail ; he also figured the body rings, and commented

on their remarkable rough sculpture; this figure of the body is

accidentally reversed upon the plate, the portion nearest the head

being turned downwards.

It is next mentioned by Loven in 1844, describing two of Dalman's

species, the G. clavifrons, and G. ornata, and to the latter he referred

the figures given by Murchison of the present species. But the

comparison could be made only with the body segments, and these

are far too much alike in difierent species. The description too of

the head given by Loven, though agreeing in the main with the

perfect examples we now possess, is not sufficiently precise, and we
are not therefore justified in reuniting ours with G. ornata^ more

especially so, as the excellent figure of that species lately given by

Angelin, Pal. Suecica, p. 21, fig. 1, represents the uppermost or fore-

head lobe of the glabella as not wider than the rest, equilata

glabella,'' Dalm.), or occupying nearly so much space in length as in

our species.

It is to be regretted that to these descriptions, the author has not

added that of G. speciosa ; he does not even mention this disputed

species. In 1845, Dr. Beyrich first described the entire animals of

this genus, and introduced the British fossil as an undoubted species

of Cheirurus, leaving for future observation its identity or other-

wise with his G. insignis, to which, as above stated, it bears great

resemblance.

It was again published in the second volume of the Memoirs Geo-

logical Survey, 1848, where the head of the species was described and

identified with Galymene speciosa of Hisinger. And we still regard

Hisinger's excellent figure as a proof that our species is found in

Gottland, in a stratum marvellously Hke our own Wenlock lime-

stone. In that notice the very large size the species attained was

represented, and we accidentally repeated the error of reversing the

position of the body ring by turning the front edge downwards.

Lastly, Professor M'Coy, in one of his useful contributions to the

" Annals of Natural History,'' described the entire animal, which

he has since figured in the Synopsis of the Woodw. Mus. fossils,

* Untersucli. iiber einige Bohm. TrUob, (1845), 1st part, 1. p. 17, 18.
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retaining the generic name Ceraurus. We had previously selected

this beautiful example from the collection of Mr. Williams, who
found it near Llandovery, and we have since again examined it.

It is much elongated and narrowed upon the cleavage of the rock,

but is identical with the present species, and is very interesting as

showing that the Lower Silurian form is somewhat intermediate,

as regards the tail, between the ordinary Dudley form and our

var. /3, for the lower prongs are but slightly distant, and have but a

tubercle, instead of a prominent mucro between them.

Barrande's exquisite figures of the genus, fortunately now
before us, show the structure of all parts of the body completely.

He has figured the hypostome in several species ; we are fortunate in

here being able to add the under side of that organ, and the struc-

ture of the eye.

British Localities and Geological Range.—Llandeilo Flags to

Aymestry Limestone.—In Llandeilo flags; Sholes Hook, and

Pelcombe Cross, Kobeston Wathen, and Llandowror, near Haver-

fordwest; Goleugoed, Llandovery, (Cambridge Museum). In Bala

limestone ; Rhiwlas and other localities, near Bala, North Wales

;

Chair of Kildare, Ireland. In Lower Silurian rocks, at Mullock,

Girvan, Ayrshire, (CoU. Sir K. I. M.) In Woolhope limestone

;

Nash Scar, Presteign, (Coll. Mr. Davis.) In Wenlock limestone
;

Haven, near Aymestry, (Coll. Eev. T. T. Lewis) ; Brand Lodge, Mal-

verns ; Dudley ;
Dormington Wood, Woolhope. In Aymestry lime-

stone ; Downton Castle, Ludlow.

Far. (3.—In Wenlock strata ; Nelson's Tower Wood, east of

Carmarthen.

Foreign Distribution.—Gothland, in Upper Silurian (Hisinger) ;

((Eland, Lower Silurian, Dalman?).

Explanation of Plate II.

Fig. 1, Specimen, perfect except the tail, from Haven, near Aymestry ; in the collec-

tion of the Kev. T. T. Lewis, of Bridstow, Ross.

Fig. 1*. Head of same, dissected, showing the granulate glabella, a, and deeply pitted

cheeks, b, c. (the eye is raised too much.)

Fig. 2. From Dudley, collection of J. Gray, Esq. A fine half coiled specimen, showing
the whole 1 1 rings, and the small tail.

Fig. 3. Same locality and collection. Very young coiled specimen.

Fig. 4. Same locality and collection
;
showing the under side and incurved edge of the

tail, with the spines a little more apart.

Fig. 5. Tail of young specimen, from Dudley ; collection of T. W. Fletcher, Esq. It

has the posterior spines approximate.

Fig. 6. Same locality ; collection of J. Gray.
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Fig. 7. Eye, magnified.

Fig. 7*. Do., still more highly magnified ; the facets are convex ; and at a, one is in

its original condition ; the pits on the others are due to wear.

Fig. 8. Two thorax joints of Aymestry specimen (fig. 1) ; at a and b, the curious

tubercles at the fulcral point are seen
;

c, is the outer spinose portion

;

d, the inner bilobed part
;
they are separated by a furrow, /.

Fig. 9. Specimen from Nash Scar, Presteign, collection of J. E. Davis, Esq. This is

an internal cast, and shows the outer tubercle e, and the furrow g, more

strongly than in fig. 8, which has the crust on.

Fig. 10. Under view of cheek from the same specimen (as fig. 9) ; it has an unusual

swelling above the facial suture a.

Fig. 11. Perfect hypostome (collection Geol. Surv.), from Dormington Wood, Wool-
hope ;

a, the lateral ascending processes ;
b, the marginal wings.

Fig. 12. Side view of do. ; the incurved triangular plates are shown at 6, the lateral notch

at c.

Fig. 1 3. Under view
;

a, a, the " ascending processes," which are attached to the under

surface of the glabella at its sides ; b, b, the incurved triangular lateral plates,

possibly for the attachment of muscles ; c, the hollow space under the

ascending processes, answering to the lateral notch in fig. 12.

Fig. 14. Outline of the largest hypostome we have seen, from the Lower Silurian lime-

stone of Kildare, Ireland ; the letters are the same as in fig. 1 1

.

Fig. 15. Lateral view of the same.

Fig. 16. Var. j8, centralis, from the Wenlock strata of Nelson's Tower Wood, Llandeilo.

Remarks on the Genus»

It seems necessary to contend for the generic name adopted here, because a rigid

adherence to priority would compel us to relinquish a name now familiar to naturalists, and

bestowed by Beyrich on a group which he had carefully investigated and fully described.

Now that Hall has given such excellent figures of Ceraurus, we know perfectly well

what was meant by the obscure and imperfect plaster cast published by Green under that

name. But the original description was scarcely more than sufficient to indicate that it

was a trilobite, and consequently it has been referred with doubt to various genera by Boeck,

Beyrich, Loven, Portlock, and Burmeister. A genus so ill constructed and imperfectly

described, can have no authority ; and it would be unjust to substitute such names for

those given by the first real describers. The same rule we think fully justifies us in

rejecting Zethus of Pander, a name lately revived by Dr. Volborth*; for the genus as

constituted by Zander consists of two species, to either of which the meagre and incorrect

description will apply ; the first"tof these being, by Dr. Volborth's own admission, a

species of Cheirurus, the second a Cybele^ He would restrict the name to the latter ; but

custom and the opinion of naturalists in general would point in doubtful cases like this to

the first as the typical species, and we should then have to apply Zethus to all we now call

Cheirurus ; more especially as it was the Cheirurus only of which Pander knew the entire

body. He describes it as having 16 ribs in thorax and tail together, the segments of the

tail being free like those of the thorax ; this is untrue for either genus ; and he denies any

trace of eyes. Of the Cybele, a fragment only is figured, and Pander even doubts whether

it belongs to the genus, so that he evidently intended the first for his type ; and had either

his figure or description been intelligible, or had he referred to Sternberg's or Dalman's

species as cognate, his name ought to have been retained. But we believe the right of

priority of name, rather than that of description, cannot with advantage be so rigidly

enforced, and we accept Cheirurus as the first intelligible description, as well as the

clear definition of a remarkable group. With regard to the affinities of the genus, we have

* Transactions of the Koyal Mineralogical Society of Petersburgh (1847.)
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come, as above stated, to the conclusion that it must be considered nearly related to

Phacops. Barrande, in his ingenious and simple arrangement of the groups lately-

published,* places Cheirurus among the series which he defines as having the " plevre a

bourrelet ;
" and certainly it is most closely allied to some genera, Spherexochus, Cyhele^

&c., -which possess this character. But an inspection of our plate will show that the

characteristic furrow (" sillon ") of the pleurae is only shortened, not absent in this genus.

In several Bohemian species it is quite evident, and in the Cheirurus claviger, which Corda

elevates to the rank of a genus, the furrow continues along the whole length, as it does in

most trilobites ; and we may state generally, that we believe this character to be merely

a special modification, since all pleurae have the furrow, either bisecting them as in the

ordinary form, or so near the anterior edge as only to separate a mere line for the front or

fulcral portion, t In Sphcerexochus, the nearest ally of the genus we are considering, it is

not, perhaps, indicated at all. We think, therefore, that the other characters which we
regard as of more importance, viz. the structure of the eyes, and the course of the facial

suture, win connect Cheirurus with Phacops. But with respect to the limits of the

genus, we are strongly inclined to think Sphcerexochus ought not to be separated from it,

since such species as Ch. clavifrons of Dalman, and Ch. globosus of Barrande seem

exactly intermediate, having the head of Sphcerexochus and the tail of Cheirurus. How-
ever, if we allow the striking character of the thorax rings to guide us, we shall find it

agree with the habit in marking out three distinct genera already recognized, viz.

—

Eccoptochile. Corda. Cheeks scrobiculate
;

pleurae 12, furrowed; hypostome with

lateral furrows

:

Cheirurus. Beyrich. Cheeks scrobiculate
;

pleurae 11, nodulated; hypostome with

lateral furrows

:

Sphcerexochus. Beyrich. Cheeks not scrobiculate; pleurae 11, simple, rounded; hy-

postome without lateral furrows

:

And the species which have globose glabella, but still have the 1 1 nodular pleurae, will

remain in Cheirurus, not in Sphcerexochus, just as we find this variation in the glabella of

Phacops, while the characters of the thorax remain the same.

The genus is Silurian and Devonian ; it does not rise into the Mountain Limestone.

Other British species of Cheirtjrtjs.

Section Ckotalocephalus.

Glabella furrows continuous across, all strong and distinct.

1. C. articulatus? {^Calym. articulata, Miinst. Beitr. Heft, 3. pi. 5. fig. 7.?] Ch. Stern-

bergii (Miinst), Phillips, Pal. Foss., fig. 247.

I do not venture to characterize this species from the imperfect fragments we possess.

The glabella is long, narrow, and scarcely clavate forwards, and not very convex. The

upper and middle glabella furrows are very strong, and go right across, and the basal

lobes are narrow, triangular, transverse, and they nearly meet in the middle of the glabella,

leaving but a small space between.

The latter character I suspect to have been much exaggerated by Miinster, in the figure

above quoted, who has represented the basal lobes as forming one transverse piece. Our

rare British fossil is certainly more like this figure than the C. Sternbergii of the same

author, in which the furrows are partially obliterated in the middle, and the glabella is

broader.

Locality.—l^QxiGn, S. Devon (Phillips) ; Newton Bushell, in Devonian limestone. Pre-

sented by E. A. C. Austen, Esq.

* Systeme Silurien de la Boheme, 1853. Also Ann. and Mag. Nat. History, Sept. 1850.

j- This narrow line may certainly be seen in Acidaspis and Cybele ; in Bronteus it

seems to have completely vanished.
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Section Cheieubus proper.

Glabella with the furrows all distinct, but not meeting across.

2. Ch. speciosus. Dalm. sp.—above described.

3. Ch. gelasinosus, Portlock. Amphion gelas. id. Geol. Eep., t. 3. fig. 4. (head) ; and

Arges planospinosus, pi. 5. fig. 9. (tail). Cheirurus, Beykich (1845), Bohm. Tril., 1. p. 19.

Salter (1851), Quart. Geol. Journ., vol. vii. pi. 8. fig. 1. Cheirurus planispinosus, Bronn.

Ind. Pal. (1848).

Ch. depressus, capite transversa, glabella rectangulari sulcis brevibus transversis, lobo

frontali brevi, basalibus oblongis transversis vix circumscripiis, uno ab altera spatio cequali

sejuncto ; genis latis, marginibus depressis, spinis brevibus ; canda (Jiic hand dubie referta)

lata, segmentis utrinque tribus latis, ad basin longe adnatis, acuminatis ; primo in appendicem

longam producto secundum longe excedente, hoc tertium brevem superante ; axi A-annulato,

articulo ultimo minimo angusto, nec apicem caudce profunde emarginatum attingente.

The upper lobe of the glabella is not at all broader—sometimes it is narrower

—

than the rest ; and in the furrow beside it there is a very deep indentation. On the

under side of the crust this would be a strong ridge, to which, as Barrande has

shown, the processes of the hypostome are attached. The transverse form of the

head, especially the wide cheeks, easily distinguish this from any other species.

The surface of the glabella is smooth, or nearly so.

There can be little doubt that, as Beyrich has suggested, the head and tail belong to

one animal. They are alike broad and depressed, and agree in size, while no other

species of the genus occurs with them.

Locality.—Co. Tyrone, head and tail ; limestone of Ayrshire, head only. [Presented

by Mr. C. Moore.]

4. Ch. cancrurus. sp. n.

—

Ch. satis magnus, caudd lineas 20 lata transversa, apice abrupte

truncato prcemorso ; axi lato, annulis quatuor subcsqualibus, tertio d quarto punctis binis

remotis solum separata; lateribus spinis quatuor langis sub-parallelis, ad basin adnatis^

transversiSf apicibus lente decurvatis; basalibus utriusque lateris longa intervallo remotis.

A most remarkable species, in which the four lateral lobes of the tail start hori-

zontally from the broad axis, instead of gradually converging beneath it, and

leave its apex bare ; the breadth of this space being increased by the outward

direction of the spines themselves, which begin to curve downwards only when
when they have attained half their length. The appearance of the perfect tail is

just like that of a crab
;
prcemorsus might have been an appropriate specific name.

C. obtusatus, a Bohemian species, somewhat resembles this, but the spines are

radiating, not parallel.

There is a rare cephalic shield in the Chair of KUdare limestone, which may very

probably belong to this species ; it is as unusual in its character as the tail we have

described. It is the Ch. gelasinosus of M'Coy's Synopsis Sil. Foss. Ireland, 44.

The cheeks are scrobiculate, and the eyes forward, the glabella smooth, clavate, long,

and narrow ; the neck furrow trends upwards towards the middle on each side ; the

basal furrows curve downward, but do not meet the neck furrow, or quite circum-

scribe the subtriangular basal lobes ; the middle furrows are strong and transverse,

the upper pair apparently obsolete (probably some faint traces of them may be

found.) But there is enough to distinguish the species as a very curious one, and

provisionally I refer it to the C. cancrurus, with which it agrees well in size.

Locality.—Limestone of the Chair of Kildare in Ireland, [tail in Survey coll.
; sup-

posed head in the cabinet of Mr. K. Griffith.]

5. C. octolobatus. M'Coy's Synopsis Pal. Foss. Woodw. Mus., t. 1 G. f. 10. [Mem.
Geol. Surv., vol. ii. pt. 1. pi. 7. fig. 36, without name.]

C. pygidio transversa elliptico semiunciali, bis quam longa latiori, margine octolobato ; axi

deprcsso, annulis ti'ibus, duohus superioribus suhceqnalibus, tertio lata a limbo terminali punciis
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binis solum dlstincto, laterihus plants, lobis anticis curvatis et distinctis, reliquis ad basin

connatis, apicibus ovatis.

Locality.—Bala limestone ; Bala, frequent ; Hendre wen, Cerrig-y-druidion, Denbigh-
shire.

Section Actinopeltis. Corda.

Glabella inflated, the upper lobes indistinct.

6. Ch. clavifrons. Balm. sp. ? \_Calymene, Dalman, Palsead. 59. not of Hisinger. Loven
Ofv. Kongl. Vetensk. Akad. (1844), 63, 64 ?] Sphcerexochus juvenis, Salter (June 1848),

Mem. G. Surv. vol. ii. pt. 1. pi. 7. fig. 1-3 (exclude 3 6). -S*. clavifrons, ib. Errata, p. viii.

Cheirurus clavifrons, in Appendix, Pal. Foss. Wood-w. Mus., t. I F. fig. 11, and 1 G. fig. 9.

Ceraurus, M'Coy, ib. 154 (1851.)

C. capita sesquiunciali semi-elliptico, in juveni rotundiore, convexissimo ; glabella maxima

ovali gibbd, genis latiore, granulosa ; sulcis duobus anticis brevibus obscuris, basali profunda

fere ad cervicalem decurvato lobumque subovatum ambiente; genis declivibus scrobiculatis

brevi-spinosis ; cauda axi longo, 4-annulato, articulo ultimo rotundo, lateribus utrinque

trispinosis, spinis valde incequalibus vix basi connatis, primo ad basin lato, brevisidcato,

secundum longe superante, hdc integro angusto tertium. brevem scepe obsoletum multo excedente;

spinis omnibus retrorsis subparallelis.

The glabella, when perfect, shows small regular granules or tubercles widely scattered

all over it. The punctations too on the cheeks are rather small, and scattered.

The terminal spines of the tail in some specimens are very short and obtuse, and

the whole tail is in some shorter and broader than in others, even from the

same locality, and the spines consequently more divergent at their bases.

There are some points of difference between our fossil and that which Loven has

carefully described from Dalman's original specimen and we may have again to

recur to the name juvenis as above quoted. The Swedish species is described as

having long straight head spines, the glabella nearly as wide as the cheeks.

Ours, now that we have more perfect specimens of the head and caudal shield

from Ireland, shows short head spines, and the inflated glabella is certainly wider

than the cheeks. In all other respects Loven's description applies well. By the

description also of the tail of the C. ornatus, Dalm., given by the same author with

the above, it would appear that this species had a caudal shield precisely similar to

that of ours.

Localities.—Llandeilo and Bala rocks ; in South Wales, Sholes Hook, Haverfordwest.

In North Wales, Bala, abundant ; Cader Dinmael, Denbighshire ; near Llanfyllin,

Montgomeryshire—in Upper Bala beds ; in Westmoreland, Applethwaite Common

;

in Ireland, Chair of Kildare,—frequent, and of large size.

August, 1853.

J. W. Salter.
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Decade VII. Plate III.

SPILSREXOCHUS HIBUS.

[Genus SPH^REXOCHUS. Beteich. (Sub-kingdom Articulata. Class Crustacea.

Order Entomostraca. Tribe Trilobitss or Palsedae.) Eyes facetted ? " Head Tery convex,

the cheelcs not scrobiculate ; facial suture ending on the external margin near the angles,

in front continuous and submarginal; glabella large and nearly spherical, with three

furrows on each side, the two upper very obscure, the lower strong and curved down to

the neck furrow; thorax of 11 joints, without any furrows ; tail of 3 segments, free

at their ends
;

" hypostome subtrigonal, with a marginal furrow, but without lateral

furrows. No rostral shield.]

Diagnosis. S. granulosus ; glabelld lobis infimis profunde circum-

cinctiSf paullum tumidiSy—spatio interjecto diametrum eorum superante ;

caudd pleuris tumidis^^

Synonyms. Calymene clamfrons^ Hisinger(1840), Leth. Suec, Supp. 2d.

t. 37. fig. 1 (not of Dalman.) Sphcerexochus mirus, Betrich (1845), iiber

einige Bohm. Tril., p. 21. S. mirus, ibid., Zweite Stiick(1846), 1. 1. fig. 8.

S. calvuSy 'WCoY (1846), Syn. Sil. Foss. Ireland, pi. 4. fig. 10. S. mirus,

CoEDA (1847), Prodrom. einer Monog. Bohm. Tril., fig. 72. Barrande

1^1853), Syst. Sil. de BoMme, vol. i. pi. 42. fig. 11-18.

We are indebted to Mr. John Gray for the fine Dudley specimens

which figure in this plate, and to Mr. Fletcher for those from which

the details are drawn. Fragments and detached heads are not

uncommon ; but these are the only perfect British specimens we
are acquainted with. The species is cosmopolitan, at least it ranges

from Bohemia to the Western States of America, and in our own
country is found both in Upper and Lower Silurian rocks.

Description.—The animal is capable of rolling itself into a com-

plete ball, of which the large head forms a very conspicuous part.

The general form is oblong ; the length of English specimens usually

about an inch, and a half, and the breadth ten lines ;
they never

appear to reach the length of two inches.

The head is more than one third the whole length, and the glabella

is very large, occupying, as seen from above, four fifths of the width,

[VII. iii.] 7 c
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and quite overhanging the narrow front margin. It is, excluding

the neck segment, nearly a true hemisphere, and has a pair of large

orbicular lobes at the base, deeply circumscribed, and further apart

from each other than their own diameter. The furrow that bounds

each of these lobes is broad, sharp, and equal in depth all round,

leaving no communication with the body of the glabella (fig. 3, a,

11 a). Above these lobes on each side are two faint impressed lines

which represent the upper furrows (in fig. 4) ; of these (a) the one

next to the round basal lobe is placed at a less distance from it than

the diameter of that lobe, at about the point of the head's greatest

width, and the upper one (b) at an equal distance in advance of

it towards the front. The cheeks are small in comparison with the

glabella, and hang vertically from its sides (fig. 4, cc), like a pair of

lappets from a cap or helmet
;
they are oblong and have a thickened

margin. The small convex eye is placed very near the glabella, and

below the middle of the head ; the facial suture runs from it out-

wards, and reaches the exterior margin which it cuts obliquely a

little in front of the posterior angle, as at fig. 3, c ; in front of the eye

it continues parallel to the glabella, and runs along the edge of the

narrow front margin, leaving the free cheeks connected beneath by a

narrow band (fig. 4, d). Each free cheek is hatchet-shaped, and the

small eye (fig. 5, a) occupies the inner corner, supported on a fold

of the crust, h, which truncates, or even indents it below. The

eye is thus pushed up into a supine position ; it is short, oblong, and

very convex. The lenses are numerous, larger in size than the

granulations of the general surface, and placed near together, less

than half their diameter apart. In this specimen we have not the

outer surface sufficiently perfect to enable us to say whether the

cornea is raised into facets (as Barrande thinks) or not ; the surface

is therefore left blank (fig. 6, a) ; from the inferior surface, h, the

lenses have fallen out, leaving pits which indicate their size. The
posterior corners of the head are rounded oflf and contracted to a

less width than the free cheeks, and they bear instead of a spine,

only a small tubercle (fig. 3, d), which is placed far inwards.

The hypostome has not yet been found in England, but it is

figured in M. de Barrande's* plates. It is subtrigonal, straight at

the base, where it is much broader than it is long, and the apex is

* If this figure be as complete as M. de Barrande's figures usually are, there is no lateral

notch nor any visible ascending processes. M. Corda's figure, however, exhibits a narrow

rim at the base, with a small lateral process on each side. The notch would then exist

between the lateral border or wing (fliigel), and these small processes and the resemblance

to Cheirurus, in other respects so closely allied, would be more complete.
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rounded and slightly emarginate. A broad shallow furrow runs

round the end and sides, leaving only a small central convexity of

the same shape as the hypostome ; this convexity is not indented

by any lateral furrows.

The surface of the head is covered by a fine close granulation

(fig. 11), which occupies also the free cheeks or wings (fig. 5) ; it is

therefore one of the generic distinctions from Cheirurus, in which

the cheeks are always pitted or scrobiculate.

Thorax parallel sided, scarcely tapering backwards, of 11 thick

rounded rings ; the axis as wide as the sides, and of equal breadth

throughout, very convex ; each joint much raised and rounded (see

fig. 10). Pleurae horizontal as far as the fulcrum (fig. 7, a), and then

abruptly deflexed, and from this point the pleura tapers outwards to

a conical blunt point, which at the extreme tip is a little bent

forwards. The fulcrum is placed at rather less than half-way from

the axis, but in the last segment (fig. 8) it approaches much nearer,

—

to about one third. Its place is indicated by a protuberance both

on the forward and hinder edge of each segment (fig. 7, a and h), but

these swellings are not isolated tubercles as in Cheirurus, nor are

there any oblique or longitudinal farrows on the pleurae, as in that

genus, to break up the uniform convex surface of the segment.

Tail about semicircular, truncate ; the axis conical, its base of two
depressed close-set rings, its apex of one long triangular joint, which

is separated from the second joint by a deep depression ; from thence

it is flattened, or even depressed for some distance, but suddenly

rises to an obtuse and elevated tip (fig. 9, a); which, seen sideways,

presents the appearance represented in fig. 2, where a is the obtuse

tip of the axis. The sides are composed of three obtuse convex

lobes which scarcely project on the margin ; the upper one follows

the bend of the hindermost pleura, the second is less curved, the

third parallel to the axis ; all are deflected so that an end view ol

the tail (fig. 13) presents an angular figure.

The entire surface of the thorax (fig. 10) and tail, like that of

the head, is covered with a fine granulation, the grains of equal

size throughout.

Variations.— Our Dudley specimens have the tail somewhat
shorter and wider, and the terminal joint of the axis therefore

shorter, than those from Bohemia. Irish specimens (figs. 14, 15)

are more like the foreign ones in this respect. The space between

the lower glabella lobes is least in these Irish specimens, though

some of them have it consideraby wider than the diameter of the

lobes ; in a Wexford specimen, the space is proportionally as wide
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as in those from Dudley, which often have the lobes as far apart as

in Bohemian examples.

Affinities,—But one species, and of that only a caudal shield, has

been described, which at all closely resembles this,—we allude

to a species published without name by Dr. Beyrich, from Gott-

land, in his second paper (1846, pi. 1. fig. 9) ; it has the side

lobes of the tail lengthened out into spines of some length. The

terminal joint of the axis too is shorter. There is a second species

in Britain, found at Haverfordwest, to which if it were perfect

enough, a new name might be applied. It differs from S. mirus

in this respect, that the large basal lobes of the glabella are

more really tumid, especially outwards, less than their diameter

apart, and connected with the body of the glabella by a narrow

depressed neck on the inner side, the boundary furrow not com-

not completely circumscribing the lobe as in our species. But only

a fragment of the head has yet been found, and I may say, that it

is singularly like a fragment apparently of this genus lately dis-

covered by Captain Strachey in the Silurian rocks of Tibet. There

is a species figured by Sars in Oken's Isis, 1835, tab. 9. fig. 8, as the

Cal. clavifrons of Dalman, which has a nearly globose glabella with

the basal lobes very small ; but it is probably a CheiruruSy and

would, we think, be found to possess punctured cheeks.

History,—That Hisinger s figure of Calym. clavifrons does not

represent the species so described by Dalman, though very probably,

as Beyrich suggests, it may have been associated under the same

name in his collection, has been shown by every author who has

since written on the subject ; and the great similarity between it and

the species we are describing must be evident to all. Dr. Beyrich

supposes it may be the head of the other species we have mentioned

above from Gottland
;
but, as Hisinger's specimen came from Furu-

dal in Dalecarha, this is not certam, and we think we cannot be

wrong in referring it to the present cosmopolitan species, of which
it is a very good representation. Dr. Be3rrich, when he formed

the genus in 1845, had only the head and caudal shield, but these

were sufficient to show him the generic distinctions, which we think

are now confirmed by characters drawn from the hypostome and
thorax rings, since figured by M. Corda and Barrande.

Professor M'Coy next described the head from Irish specimens,

considering it a distinct species from the Bohemian one, but identi-

cal with that of Hisinger. His description is very clear, but having

found among the Irish specimens considerable variation in the point

he marks out as distinctive, viz., the breadth between the lower
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lobes of the glabella, we have here ventured to unite them ;—the

species agrees in all other essential characters. M. Corda in his

Prodromus, 1847, next figured an outline of the entire animal and

its hypostome, and Barrande's accurate figures complete the illus-

trations of this trilobite,

British Localities and Geological Range.—Llandeilo Flags to

Wenlock Limestone. In Lower Silurian, Chair of Kildare, county

of Kildare, Ireland ; and in beds of the same age, Carrickadaggan,

county of Wexford. In Wenlock strata, Dudley Castle Hill

;

Trindle near Dudley ; Walsall (Survey Coll.)

Foreign Distribution.—In Bohemia ;
Komorau, Hills of Listice,

Kolednik, &c., in Etage E, Upper Silurian, and also in one of the

" colonies" in the Lower Silurian, Etage D, (Bareande). In Sweden,

Furudal, Dalecarlia ; in Lower Silurian (Hisinger). In North

America, Springfield, Ohio, Upper Silurian. (De Verneuil and

Sir C. Lyell.)

Explanation of Plate HI.

Fig. 1. Coiled specimen from Dudley; Mr. John Gray's collection.

Fig. 2. The same specimen viewed sideways
;

a, the terminal boss of the axis of the

tail.

Fig. 3. The head, dissected
;

a, a, the strong basal glabella furrows
;

b, the small eye ;

c, termination of the facial suture in front of the posterior rounded angles

;

d, the rudimentary cheek spine
;

e, e, connecting portions of the free cheeks.

Fig. 4. Front view of ditto
;

a, is the middle glabella furrow ; b, the anterior one

;

c, c, the free cheeks
;

d, the connecting portion, here separated from the

glabella along the line of the facial suture ; the dotted lines at b indicate the

natural position in this view of the fixed cheeks, which are much bent down.

Fig. 5. Free cheek, with the supine eye (a) actached
;

b, the fold of the crust which

supports the eye, the ^'palpebra inferior" of some authors ; the surface of the

cheek granulated equally all over.

Fig. 6. Magnified portion of the eye
;

a, upper surface, obscure in these specimens,

but probably facetted
;

b, lower suface, the lenses fallen out

(Figs. 3 to 6 also from Mr. Gray's collection).

Fig. 7. Third or fourth thorax ring ; at a, the fulcrum, and b, the prominence against

which the fulcnmi of the succeeding segment abuts.

Fig. 8. Last thorax segment, the fulcrum near the axis. In this and the preceding

figure the pleurse are represented as flattened out to show their characters

;

they would appear much shorter on viewing them from above.

Fig. 9. Tail ; at a the prominent tip of the axis is shown.

Fig. 10. Part of thorax joint
;

a, the axis magnified.

Fig. 11. Basal lobes of the glabella, magnified to show the fine granulation that covers

the whole head
;

a, the deep circumscribing furrow.

(Figs. 7 to 11 are taken from Mr. Fletcher's specimens, Dudley).

Fig. 12. A group from Dudley, Mr. J. Gray's collection.

Fig. 13. End view of the tail.

Fig. 14. Head, from the limestone of Kildare ; it is a little elongated by pressure. Other

specimens show a rounder form. [Survey collections.]

Fig. 15. Tail, more elongated than in the Dudley specimens, also from Kildare.
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Remarks on the Genus^

When originally described by Beyricb, in 1845, he naturally included in this genus the

species of Cheirurus with an inflated glabella, in which the anterior furrows are nearly

obsolete, such as C. sphcericus of Esmark (which Sars described and figured as the

C. clavifrons, Dalm.), and the true C. clavifrons, of which Loven has since given so

excellent a description. But the latter species has the nodular and furrowed thorax rings,

spinose cheeks, and the long spined tail, characteristic of Cheirurus, so much so, that

Dr. Beyrich asserts that portions of separate trilobites must have been combined in the

description. We have, however, in England, as above described under Plate 2, the same

or a very closely allied species, showing these characters, which we formerly described as

Spkcerexochus, but now consider a true Cheirurus. The Cheirurus globosus of Barrande,

and the C. (Actinopeltis) Caroli Alexandri of Corda, are examples of this section, to which

for convenience sake, the sub-generic term Actinopeltis might be applied. [See Cheirurus^

ante.]

J. W. Salter.

August, 1853.
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Decade VII. Plate IV.

ENCRINURUS SEXCOSTATUS. Figs. 1 to 1/.

[Genus ENCRINUKUS. Emmrich. (Sub-kingdom Articulata. Class Crustacea.

Order Entomostraca. Tribe TrilobitsB or Palseadse.) Glabella inflated, clavate, with

3 indistinct lateral lobes, and a large forehead lobe ; eyes pedunculate, smooth (finely-

facetted, Kutorga) ; the facial suture posteriorly ends in advance of the head angles, and in

front runs above the margin; the cheeks are separated in front by a vertical suture,

enclosing a narrow vertical rostral shield; thorax segments 11, equal, without pleural

grooves, notched at the ends, but not produced into spines ; tail with the ends of the

pleurae free, the axis many ringed. EvKpiuos a lily-shaped animal; ovpa a tail, in

allusion to the resemblance between the many-jointed axis of the tail and the stems of the

Criuoidea.]

Diagnosis. E. latus ; glabella antice subsphericd et ad marginem

frontalem fascia lata crassd circumeinctd ; genis scrobiculatis, angulis

spinosis ; caudd trigond, obtusd^ axi annulis crebris, per medium \{non-

nullis anticis exceptis) obliteratis ; pleuris 6, rarius 7, subplanis.

Synonyms. Cybele sexcostata, Salter (June 1848), Memoirs Geol.

Surv., vol. ii. pt. 1. pi. 8. fig. 10 (not fig. 9). Zethus sexcostatus, M'Coy

(1851), Synops. Pal. Foss. Woodw. Mus., fasc. 1. 156. Encrinurus sex-

costatusy Salter (1852), ib. Appendix A. vol. iv. pi. 1 g, fig. 6, 7.

We are induced to figure this trilobite, although it is not quite

perfect in all its parts, because it completes the illustration of the

same species formerly given in the second volume of the Memoirs,

where the tail only was figured ; and it is the more desirable to pre-

sent it in illustration of the genus, as the two species which are

best known, the E. pundatuSy and variolaris, are chiefly Upper

Silurian, and have been fully illustrated lately in the " Geological

Journal.''

In the general appearance, in the structure of the remarkable

elevated eyes and of the hypostome, the coarse tuberculation of

the head,—the many-jointed axis of the tail, and its few lateral

ribs, there is the greatest similarity to Cyhele,^ with which genus

* Zethus of Pander and Volborth, a name which we cannot adopt, because Pander't

ill-defined genus was chiefly founded on a Cheirurus.

[vii. iv.] 7 D
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we liave hitherto considered it identical, although there are 12

body rings to the latter, and only 11 in Encrinurus. But the

delineations of the facial suture given by Drs. Volborth and

Kutorga in the Transactions of the Royal Mineralogical Society of

St. Petersburgh, 1848, show that in this important particular, as

well as in the number of bod}^ rings, the two genera differ ; and

when to this is added that the hinder segments of the thorax are

not in Encrinurus produced into long spines but are all equal, we
have a combination of characters sufficient to justify the separation.

But there are species of Gyhele whose habit is so like that of

Encrinurus, that should a species hereafter be found with the facial

suture of one of these groups, and the number of body rings

distinctive of the other, we should recommend their reunion as

sections of one natural genus.

Description.—Length about an inch and a half, breadth an inch.

Some specimens must have been larger. General form broad-ovate

;

the head and tail convex, the body rather flat. Head about equal

in length to the tail, but shorter than the thorax ; its shape

triangular, the lateral angles produced, the front rounded, gibbous,

and overhanging. The glabella occupies full one third of the width

of the head in fronts where it is much inflated and more than

hemispherical ; it overhangs the margin, which, as is usual in the

genus, is not distinctly separated from it in front, but within the

margin and above it on the glabella, there is a strong furrow which

runs quite across the glabella, separating from it a thick prominent

ridge (fig. 3, a) so completely that it appears not to form a part of

the glabella, but to belong to the thickened front margin.* The

entire glabella is pyriform, constricted behind to half its width, and

separated by a strong sulcus from the neck segment, which is broad

and prominent. It is indented half-way up by three short furrows

on each side. The cheeks, though convex, are much less so than the

glabella, and they bear the eye in the middle of the cheek. In our

specimen the eyes are broken off, but in all probability they were

elongated, and directed forwards and outwards, as we have indi-

cated by the dotted lines in our fig. 2. The outer margin of the

cheek is thick, and separated by a furrow, and the posterior angles

are produced into spines ; the posterier edge also has the strong

neck farrow continued along it. The glabella is covered with

tubercles of unequal size, mixed with granules, but the specimen

* This singular furrow is probably the place of the facial suture, which in this genus

crosses the front of the glabella. This suture is not visible in our specimens*, but its course

in front is well seen in E. variolar is, figs. 13 and 14, a a.
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does not show whether these tubercles have each a pit on their

summit ; it is probable they are so constructed, like those of the

other species in the genus. The raised fascia, too, in front, has so

worn a surface that tubercles are not visible, if they ever existed.

The cheeks, instead of being tuberculate, are pitted like those of

Cheirurus or Amphion, and the raised interstices are covered with

fine granules. The margins appear smooth, or only finely granular.

We have no specimens of the hypostome, or indeed any part of

the under surface of the animal.

The thorax consists of 11 segments; the axis moderately con-

vex, of nearly equal breadth throughout, and considerably nar-

rower than the pleurae. These are quite horizontal as far as the

fulcrum, which is placed more than half-way from the axis ; and from

this point they curve backward and downward to the tip, which

is again a little bent forward, so that the line from the fulcrum

outwa,rds is a sigmoid curve ; the hinder pleurae curve less backward.

Each pleura is nearly semicylindrical, with three or four tubercles

along it, and there is little or no space anteriorly for the narrow flat

rim which exists in the species of Cyhele, and which we have called

sometimes the fulcral portion.* We have not the extreme ends

preserved ; but from what has been observed in E. pundatus and

K variolaris, there is little doubt it was terminated by a bilobed

tip, such aB we have indicated by dots in fig. 7 ; the notch c being

in front of the blunt outer tip, and indenting the end of the facet h.

This facetted or flattened portion, which passes beneath the pre-

ceding ring in rolling, is shown in fig. 8, a.

Tail of a triangular form, wider by one third than the length,

with an obtuse rounded apex, and flattened above, the sides and the

tip deflected, so that the tail is moderately convex ; the axis at the

upper part is about one fourth the width of the tail, and tapers to a

point at some little distance within the blunt apex ; it is convex at

its broadest end, and there the rings are continuous across, but from

about the upper third it becomes flatter, and the rings are effaced

along the middle ; its apex is quite flat. There are about 20

rings in all, and no tubercles down the smooth central portion.

The sides of the tail have six strong ribs, which are broad and

somewhat flattened, divided from each other by narrow deep

furrows, and have the tips squarish and obtuse. The ends of the

* Tn this genus, as in Amphion, Acidaspis, and some others, the pleura is not divided by

a groove along its middle as it is in Cahjmene ; the division into two parts, an anterior or

fulcral portion and a posterior portion, exists, hut the latter occupies nearly all the outer

surface of the pleura.
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four upper ones are free (or rather much overhanging the margin)
;

the remaining two are distinct nearly as far as to the margin, but

they there become fiised with those from the opposite side, and

extend in a very blunt point beyond the tip of the axis. The

uppermost ribs arch strongly outwards, the next less so, and the

last pair lie parallel to the axis.

On the internal cast, the furrows, especially those which bound

the axal lobe, are all stronger and deeper, but there is no other

difference. Externally the whole surface of the tail is covered with

a close scabrosity (see fig. 10).

Variations.—In the cast from Sholes Hook (fig. 12) the rings on

the axis of the tail are effaced down the middle for a broader space,

and there are but few of the upper rings continuous across. Our
figure in this case does not show the uppermost rings. There are

sometimes (fig. 1 1) seven rings on each side of the tail.

Affinities.—When perfect specimens are obtained, there is no

published species with which ours can be confounded. The sub-

globular shape of the glabella, with its small tubercles, and the

pitted, not tubercular cheeks, will easily distinguish imperfect

portions of the head from all other British species. The separated

tail, especially internal casts of it, may possibly be confounded with

the same portion of E. punctatus, but the want of a central row of

tubercles down the axis, and the arched lateral ribs, will enable

observers to distinguish it. The other Lower Silurian British

species, H. multisegmentatus, Portlock, is diametrically opposed in

all its characters ; it has a large coarsely tubercular head, and many-

ribbed tail. Nor can the detached tail of our species be confounded

with that of Gyhele verrucosa, Dalman, so abundant in company

with it, if the four tuberculate lateral ribs of that species be

attended to. Ours has six or seven smooth ones.

History.—We first described this in 1848, in the work above

referred to, under the name Cyhele sexcostata. In those figures

there was associated with the tail, but only provisionally, a coarsely

tubercular head, which occurred so frequently in company with it,

that the two might reasonably be supposed to belong to each other-

The figure we now give justifies the caution there expressed, for it

is the " more clavate form of head rarely occurring,^' which properly

belongs to the species ; the head figured in company being, we are

now all but certain, that of the C. (Calym.) verrucosa, Dalman, a

species which we hope hereafter to illustrate as the British type

of the genus Cyhele, Loven.

It had been previously described in manuscript for Professor Sedg-
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wick's intended memoir on the fossils of Westmoreland and Wales
;

and a short description of it will be found in the Appendix to the

second fasciculus of his large work on the " British Palaeozoic rocks \'

it is also described by Professor M'Coy, in the first fasciculus, as

Zethus sexcostatus.

British Localities and Geological Range.—Llandeilo Flags-

Rhiwlas and Llwyn-y-ci, north-west of Bala Lake ; and Llechwedd

Ddu, east of the lake, North Wales ; in the former locality very

abundant ; Sholes Hook and Pelcombe Cross, Haverfordwest. Not
yet found in Ireland.

Explanation op Plate IV.

Fig, 1. Coiled specimen ; from Ehiwlas.

Fig. 2. Do. ; back view, to show the 1 1 thorax segments.

Fig. 3. Do. ;
showing the raised fascia a.

Fig. 4. Do. ; side view.

Fig. 5. Imperfect head ; the dotted lines are added from other specimens ; the cheeks

show the pitted surface.

Fig. 6. Magnified portion of head.

Fig. 7. A thorax segment enlarged ; at a, the fulcral point
;
h, the facetted surface, and

c, the blunt indented tip, as usual in the genus
;
they are added in dotted lines

as the specimens are not perfect enough to show them.

Fig. 8. Side view of the pleurae in the coiled state ; at a, one of the facetted surfaces is

seen by the breaking away of the other segments.

Fig. 9. Tail of a Khiwlas specimen.

Fig. 10. Part of the same, magnified, to show the scabrous surface.

Fig. 11. Variety of tail with 7 side ribs. Rhiwlas.

Fig. 12» Internal cast of variety with the central part of the axis more free from ribs.

Sholes Hook.

Fig. 13. Front view of the head, slightly enlarged, of E. variolaris, to show the course

of the facial suture in front of the head, and the vertical suture b, which

divides the cheeks, filled at its lower end by a narrow triangular rostral

shield. Wenlock limestone of Dormington, Woolhope.

Fig. 14. The same, a side view ; a a, facial suture.

Fig. 15. Under view, somewhat enlarged, of the tail of E. punctatus* to show the

incurved scabrous margin which unites the lateral ribs of the tail ; their free

points are seen projecting beyond it. Walsall, near Dudley.

Fig. 16. Hypostome of do., enlarged
; a, sinuated margin

;
b, cucullate base

;
c, the

points of the extended base of attachment. Walsall.

The above figures are all from specimens in the collections of the Geol. Survey. The
last four figures are enlarged to once and a half their natural size.

JVotes on the other British species of the Genus.

If the strict rule of priority were observed, irrespective of clear definition, we should be

compelled to adopt the name Cryptonymus for this genus, as that of Zethus for Cybele.

Dr. Kutorga, indeed, in the journal above quoted (1848), advocates this course, and has

* See description at the end.
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restored the name Crt/ptonymus, under which Eichwald at first described several varfetief

of the common Asaphi of the Russian Silurian Rocks. Subsequently, aware of his error,

he restricted Cryptonymus to such trilobites as the Calym. variolaris, Brong., including the

C. punctatus, and some forms of Cybele. But, though thus marking out the group he

intended, he gave no description ofthe amended genus ; besides which he was now applying

the name to a totally different set of fossils to those for which it was originally intended.

Under such circumstances it is impossible to retain his name in opposition to the genus

clearly indicated, though not sufficiently described, in Emmerich's scientific arrangement,

1845. The latter name has been adopted, and the typical species fully characterized by
Professor M'Coy (Synopsis Sil. Foss. Irel., 1846). The genus Encrinurus has a nearly

universal range, being found in Silurian rocks from Russia to North America, and from

the Arctic regions to Australia ; and it has rather an extensive geological distribution,

being found in Lower and Upper Silurian, and in the Devonian strata of Germany.

Cromus, Barrande, a Bohemian fossil, is probably of the same genus ; it has, however, four

lateral lobes to the glabella, instead of three.

Stt!T. Entomoliihus paradoxus, Linnaeus, 1759, Act. Reg. Acad. Sc., Holm., p. 22. t. 1.

f. 2. Tril. punct, Briinn., Kjobenh, Sellsk. Skrivt. nye Samml. 1. 394. Entomostrac.

punct, Wahl. (1821), Act. Soc. Sc. Ups. v. viii. 32. t. 2. f. 1.—tail only. Calym. variolaris,

Brongn., Crust. Foss., t. 1. f. 3 A. (not B.) Cal. punctata, Dalm. Pal. 47. t. 2. f. a, b.

Murch. Sil. Syst. (1839), pi. 23. f. 8. Phacops variolaris, Emmrich. Diss. (1839), 20.

Asaph, tuberculatus, Buckl. Bridgw. Tr., pi. 46. f. 6. Encrinurus punct., Emmr. (1845),

Neues Jahrb. 42. Encrinurus Stokesii, M'Coy (1846), Syn. Sil. Foss. Irel., t. 4. f. 15.

Pal. Foss. Woodw. Mus. (1851), p. 158. E. punctatus, Corda (1847), Prodr. Tril. Bohm.

91. fig. 55. bona. Cybele punct., Fletcher, Quart. Geol. Jour. (1850), vol. vi. ph 32. f. 1-5.

E. ovatus, biuncialis ; glabella clavatd convexa sed parum infiata tuberculosa ; tuberculis

anticis paullo majoribus, in arcu dispositis, sulcis glabellaribus brevibus vix inter tuberculos

magnos visis ;
genis convexis profunde marginatis, tuberculis sub oculo valde elevate angusto

colhcatis, angulis spinosis ; hypostomate basi subcompresso, rostro apiculato; thorace axi

pleuris curvatis paullo angustiore, segmento septimo decimoque brevi-spinosis ; caudd longe

triangulata, lateribus ante apicem nuncplanum recurvum, nunc dejlexum obtusiorem contractis

;

costis lateralibus 8 obliquis, ad apicesprominulis ; axi nec convexo, annulis crebris per medium

omnino obliteratis, tuberculis quinque vel sex in serie longitudinali dispositis.

Var. a. Calcareus.—Caudd in mucronem planum seu recurvumproducto.

Var. j8. Arenaceus.—Caudd apice deflexo obtusiori.

The original Swedish species appears certainly to differ in no respect, so far as the tail

is concerned, from that common in the Dudley limestone ; the tubercles on the

lateral ribs, on which so much stress has been laid, being always present, either at

the origin of the rib or on its surface. And the species is pretty well represented

by M. Corda from Swedish specimens. The thorax rings we have not seen from

Sweden, but they are tuberculate as ours are, according to the figure above

quoted.

The variety we have called arenaceus appears to differ only in the abrupt ending of

the tail, which, instead of being horizontal and drawn out into a mucro of variable

length, as in the limestone specimens from Dudley and elsewhere, is deflexed and

blunt. But the specimens from the Caradoc and Llandeilo sandstones agree so well

in all other particulars, the tubercles collected round the eye, the number of ribs

and tubercles on the tail, &c. &c., that it cannot be separated as more than a

variety. Its name indicates its usual habitats, and the deficient development of the

tail may be connected with the deficient supply of calcareous matter. Upper

Caradoc specimens are almost always smaller; occasionally, as at Bogmine, in

Shropshire, they are of full size. Some Ludlow specimens have the glabella nar-

rower, and but four tubercles down the axis of the tail.

2. E. PUNCTATUS. Briinn. sp. PI. 4. f. 1^-16.
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Localities.—In Bala Rocks, Pwllheli, Carnarvonshire
;
Mathyrafal Wood, Mont-

gomeryshire ; also Westmoreland and South Wales. In Upper Caradoc Sandstone,

var. /3, May Hill and Tortworth, Gloucestershire, in great abundance, first observed

at the latter place by T. Weaver, Esq. ; Bogmine, Shelve ; in the " Pentamerus

Limestone" of the Hollies, and of Buildwas, Shropshire, abundant. In Wen-
lock Shale ; Var. a. Woolhope. In Wenlock Limestone

; Dudley, Walsall. In

Upper Ludlow Rocks ; Billiards Barn, Woolhope. Ludlow Rocks of Marloes

Bay, Pembrokeshire, var. ^.

Foreign Localities.—Sweden, Norway, Russia, in Lower Silurian ; Gottland, in Upper

SUarian.
pi_j^J,/3,jJ^.

3. E. variolaris, Brongn. st^/^ Calymene, Brongn. (1822), Crust. Poss. t 1. f. 3 B. (not

A.) Parkinson, Org. Rem., iii. pi. 17. f. 16. Murchison, Sil. Syst. (1839), pi. 14. f. 1.

mala, (not of Emmr.) Salter, Mem. Geol. Surv. (June 1848), vol. ii. p. 1. 344.

Pletcher, 1850, Quart. Geol. Joum., vol vi. pi. 32. f. 6-10. Zethiis, M'Coy (1851), Pal.

Poss. Woodw. Mus. p. 157.

JS. ovatuSf obtusus, sesquiuncialis, capite et thorace E. punctato simiUimis, sed glabella

injlatd, nee antice tuberculis in serie transversa dispositis, genis per totum tuberculatisy

angulis rotundatis; hypostomate basi convexo ; thorace axi inermi, pleuris rugoso-tuberculatis

;

Cauda convexd brevi trigono, axi convexo pauci-annulato^ annulis subcequalibus 9-12 inter'

ruptis et in tuberculos varie disposiios insectis, lateribus costis 7, deflexis, scepe tuberculatis

;

apice abrupto deflexo.

Professor Burmeister in the supplement to his valuable work (ed. 2. p. 115), pointed

out the obvious discrepancy between the two figures referred by Brongniart to his

Cal. variolaris, and in a great measure set the synonyms right. But he was

wrong in quoting the figures in the Bridgwater Treatise and Emmrich's description

as for this species, which has obtuse and rounded, not spinose angles to the head.

The characters of the tail are amply sufficient to separate the two common species

;

and I may add that those of the head, even if the angles are broken, are also well

marked, the glabella of E. variolaris being inflated and equally clothed with large

tubercles, whence the name " Strawberryheaded Trilobite ;" while in E. punctatus

it is convex, but not inflated, and in front has the tubercles distinctly gathered

into a tranverse series or crest, a character more marked in our next species.

There should be no more confusion as to the names, since the publication of

Mr. Fletcher's figures and description quoted above.

Localities.—Wenlock Limestone and Shale. Dormington Wood, Woolhope j Dudley

and Walsall (abundant)

4. E. multisegmentatus, Portl. sp. Amphion, Portlock, G. Rep., pi. 3. fig. 6 (too many
side ribs.) Ampyx baccatus, id. (head), fig. 11. E. multisegm.f Emmr. (1845), Neues

Jahrb., p. 43.

E. sesquiuncialis, depressus ? glabella valde clavatd, ad basin angusta, tuberculosa, a

genis convexis profunde separata ; tuberculis magnis anterius in cristam transversam arcu-

atam collocatis; genarum tuberculis (nisi duobus maxiniis),minoribus, caudd longe triangulatd,

apice acuto nec producto dejiexo, axi angusto annulis numerosis circiter 30, solum prope

apicem obliteratis ; lateribus 12-costatis, costis arcuatis deflexis.

The crest of large tubercles, parted in the middle, along the front of the glabella, as

well as the numerous ribs of the tail, are good marks of this elegant species. There

can be no doubt the two portions above cited belong to each other.

Localities Lower Silurian [head and tail], Tyrone j Montgomeryshire [tail only].

J. W. Salter.

August, 1853.
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Decade VII. Plate V.

CYPHASPIS MEGALOPS.

[Genus CYPHASPIS. Bitrmeistee. (Sub-kingdom Articulata. Clasa Crustacea,

Order Entomostraca. Tribe Trilobitse or Palseadse.) Head tubercular, strongly mar-

gined
;

glabella very convex, resembling half an egg, much shorter than the head,

without lobes, except a small basal pair which are longitudinal, oval, and deeply divided

from the base of the glabella (and an obscure furrow above these on each side) ; cheeks

very gibbous, the smooth eyes rising to a high level, without an ocular ridge ; facial

suture direct forwards to the margin from the eyes, and behind cutting the posterior

margin near the angle, which is long-spinous ; a small rostral shield present ; thorax

of 11 to 17 rings (or more ?), the sixth joint of the axis frequently bearing a spine ;

pleurae grooved ; tail small, of few rings. Kv(pos, a convexity ;
ha-irls, a_^shield, in allusion

to the inflated carapace.]

[Section Cyphaspis; glabella moderately large, thorax of 11 rings.]

Diagnosis. C. parvulus ; capite undique granuloso, froute rotundato ;

glabella, suhhemisphericct, nec gibhd, oculos maximos vix supereminente

;

lohis posticis ohovatis angustis ; genis latitudine glabellam cequantibus

;

angulis longi-cornutis ; limbo ante glabellam declivi angusto—vix margini

incrassato latiori ; thorace segmento sexto armato, spind crassa appressd

caudce apicem attingente ; pleuris inermibus ; caudd lateribus unisulcatis.

Stnontms. Earpes'^ megalops, M*CoY (1846), Synopsis Sil.Foss. Irel.

pi. 4. fig. 5. Harpidella megal., Ann. and Mag. Nat. Hist. (1849),

vol. iv. 412.

"We have figured, for the first time in Britain, a complete specimen,

of this genus ; it has been known for some years on the continent,

and is one of those genera which are common to the Lower Silurian,

Upper Silurian, and Devonian rocks, while it does not ascend into

the carboniferous rocks.

Description.—One of the smallest known species of the genus
;

its length is never more than half an inch : the head, which is the

widest part, is rather more than five sixteenths broad. The usual

length is not above three eighths of an inch. General form convex

and truly ovate, with the extremities obtuse. Head very convex and

strongly granulose, in form about a semicircle, but contracted at the

[vii. v.] 7 E
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posterior angles just in front of the strong curved spine, so that the

sides are somewhat square. The spine is about equal in length to

the head ; it is directed first obliquely outwards and then curved a

little towards the thorax again, reaching as far as to the 7th seg-

ment. The glabella is very convex, parallel sided or slightly para-

bolic if its whole contour be taken into account, but half egg-shaped

if the small lateral lobes are excluded ; it occupies about one third

the width of the head, and extends forwards only about two thirds

its length, a considerable though not very broad space being left

between it and the thickened front margin. This space, together

with the margin itself, about equals one third of the length of the

glabella. Only one pair of lobes are present, which lie at the base

of the glabella
;
they are convex, longitudinally ovate, narrow, each

about one fifth the entire width of the glabella, and circumscribed by

a deep sulcus, which divides them as much from the glabella as from

the cheeks. These last are high-conical, and at about half-way up the

head and near the glabella, bear the large, prominent, smooth eyes,

which rise nearly to a* level with the highest part of the glabella ; a

thick margin, continuous with the front margin, surrounds the cheek,

and is separated from it by a strong sulcus, which does not quite

reach the termination of the neck furrow ; there is no abrupt hollow

or any depression at the angle. The facial suture, contrary to its

usual course in this genus, turns considerably outwards above the

eye to cut the front margin—along which it runs ; beneath the eye

its course is abruptly outwards to the end of the posterior margin

—

a little within the base of the spine. The neck segment is tolerably

broad and prominent, and the neck furrow deep and straight.

The thorax is much less convex than the head, and is always

a little longer than it; it consists of 11 joints, with the axis

moderately convex, tapering quickly backward, and of rather greater

width than the pleurse, especially at its anterior and posterior ex-

tremities ; in front about equal to the width of the glabella. The
6th segment of the axis is greatly swelled and produced back-

wards, giving rise to a straight horizontal spine, which lies upon the

surface of the posterior rings, and nearly reaches the end of the tail.

Pleurse short, flattish, divided nearly to the tip by a strong, straight

groove, the fulcral portion being of the same width as the posterior

half The ends are thickened, truncate, and very faintly bilobed
;

the fulcrum is placed at about half-way along the pleurse in the

middle segments,—at a less dista^nce posteriorly, and beyond it the

forward edge of the pleura is sharpened or facetted for the purpose

of rolling up. Tail small, transverse, and but slightly convex, much
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less than half a circle, its entire width being but little more tlian

that of the glabella ; the axis is short conical, occupying one third

its width, with one distinct ring, another more obscure, and a ter-

minal joint ; sides with one distinct upper furrow, which does

not reach the margin.

All the prominent parts of the surface of the body are rough

with small tubercJes ; but these are by far most evident on the

glabella, cheeks, and neck segment
;
they are wider apart than

their own diameter, and pretty regular in size.

Variations.—The forehead portion of the glabella in our figs. 3

and 8* is much smaller and less inflated than usual, giving the glabella

a parabolic instead of sub-rectangular form ; and the same variation

is less conspicuous in fig. 7- In other respects they seem to be

identical. Some Lower Silurian specimens have the space in front

of the glabella a little wider than in those from Dudley, but even

in Dudley specimens the anterior margin is sometimes narrower

than this space and sometimes broader.

Sex.—Under the genus Remopleurides, described further on, at

plate 8, the possible indication of sex by certain ornaments or appen-

dages to the dorsal surface is adverted to. Of the small nmnber

of this species hitherto examined, we have met with no individuals

destitute of the spine at the 6th segment, and it is therefore

quite possible that it may be characteristic of the species, and not of

one of its sexes. In the collection of Mr. Fletcher, of Dudley, one

specimen (fig. 7 ) has the spine nearly double the ordinary length, or

twice the length of the five anterior thorax rings. And this varia-

tion, which we can hardly help regarding as indicative of the male,

is accompanied by a less inflated glabella, the basal lobes being set

more widely apart, as above mentioned, and by a somewhat more

pointed form of the head. In G. Burmeisteri, the large Bohemian

species, the curved dorsal spine always occurs on the same 6th seg-

ment, and is always long.* But it is at least worthy of remark

that the possession of such a dorsal spine is characteristic of the

male of some of the CymotJioadw, a group of Isopod Crustacea

very analagous, though probably not closely allied to, the Trilobites.

In the genus Sphceroma, the male of one species, S. diademo-, is

characterized by the presence of a spine very much like that of

Cyphaspis, and occurring too on the 6th thoracic segment ; in the

* In Encrinurus punctatus, described above, pi. 4, such spines, but much shorter, occur

on the 7th and 10th segment ; and there are certain trilobites, Sao hirsuia and Bionteus

spinifer, Barrande, for example, that have a prominent spine on every thorax ring : so that

we must estimate tliis character at no more than its proper value.
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female of that species, a rudimentary spine or tubercle is all that

occurs. Several others are described, S. armata, &c., distinguished

by such an appendage ; it may perhaps be proved that some of these

are males of the unarmed species.

Affinities, - As nearly all the known species are double the size

of this, a close comparison is not necessary ; and Cyphaspis Bur-
meisteri, Barr., besides its very much larger size, has 7 to 15

thorax rings according to its age, and the tail with five rings to

the axis ; the space, too, between the glabella and front margin is

very wide : the posterior head spines short, reaching only to the

4th ring. Like our species, it bears a spine on the 6th thoracic

segment. G. Barrandei, Corda (the species called formerly, with

doubt, G. clavifrons, by Barrande) has 11 rings, but the glabella is

vastly more inflated and the head margin narrow ; the posterior

head spines, too, are one and a half times the length of the body.

G. cerherus, of the same author, has the head fringed with spines

;

and the Devonian species, G. ceratophthalma, Goldf, besides its

greater bulk and much more convex head, has a scrobicula or pit at

each of the posterior head angles. The pretty Swedish species,

G. elegantulus (Proetus eleg., Angelin), is more like ours, but has an

elongate head and 12 unarmed thorax rings. In fact there is no

published fossil which can be confounded with it.

The genus is more rich in species than might be supposed, but

they have only been discovered of late years. G. ceratophthalma,

Goldf, of the Eifel, furnished Professor Burmeister with the type,

which he described in 1842, in his original work ; since which time

Barrande, Lov^n, and Sandberger have made us acquainted each

with a few species. M. Corda has largely swelled the list, divid-

ing the genus into Goniopleura, with 12 rings, Gyphaspis, with

11, and Gonoparia, with 13 ; but the diflerences he notices are

by no means sufiicient for the establishment of distinct genera,

though possibly the species with a very wide space in front of the

glabella, and with more than 11 body rings, may form a sub-

genus. Now that we possess the work of M. Barrande, who has

discovered the several species with great variations in the number

of thorax rings according to their age, (in G. Burmeisteri, from

7 to 15), the limits of these sub-genera may perhaps be arrived at.

Our species, at all events, will fall into the same group of 11-ringed

species, with that originally described by Burmeister.

History.—Abundant but very imperfect specimens of the head

of this little trilobite were detected by Professor M'Coy, and

carefully described by him in his account of the Irish Silurian
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fossils. His specimens were not perfect enough to enable him to

see the true position of the large eyes on the head, nor the strong

granulation of the glabella, and he referred it therefore, with a
doubt, to the genus Harpes, suggesting that it might form a new
group allied to that genus ; this idea was carried out in his classifi-

cation of the British Trilobites, in the Annals of Natural History,

for December 1849, in which this trilobite stands as the type of a

proposed new genus, Harpidella, and the granulated surface is

mentioned. In a communication from him lately, he is agreed with

me in identifying these perfect specimens with those described by
himself It is mentioned by myself, Proceed. Brit. Assoc., 1852,

Sect. p. 57.

British Localities and Geological Range.—Llandeilo Flags to

Lower Ludlow Rock. In Llandeilo flags ; sandstones of Ardaun,

Boocaun, Cappacorcogue, and Tonlegee, Cong, county of Galway
(Mr. Griffiths' collection) ; limestone of Portrane, county of Dublin

;

sandstones of Mullock quarry, near Girvan, Ayrshire (M'Coy) ; Bala

limestone of Cader Dinmael, near Corwen, North "Wales ; in the

Wenlock limestone and shales of Dudley and its neighbourhood

(figs. 2-6); in the Wenlock shale, west of the Worcester Beacon,

Malvern Hills ; Lower Ludlow rock, of Hole Farm, near Philsley

Beauchamp, Abberley HiUs (fig. 1). [Survey Collection].

Explanation of the Plate.

Fig. 1. A nearly perfect specimen, from the Lower Ludlow Rock, Abberley ; natural

size.

Fig. 1*. The same, enlarged. The tail in this figure is rather too large, both as to

length and breadth.

Fig. 2. A fine specimen from Dudley, in the collection of T. W. Fletcher, Esq.

Fig. 2*. The head, magnified, and dissected at the suture. The glabella and its basal

lobes are in this of the usual form.

Fig. 3. A variety from Dudley (Mr. Gray's coll.), in which the glabella is shorter and

more parabolic in outline ; it is a rare variation.

Fig. 3*. The same, magnified.

Fig. 4. A fragment from Dudley, placed laterally in the rock, and showing the dorsal

spine parallel to the body, and reaching to the tail. (Mr. Gray's cabinet.)

Fig. 5. Magnified dissections of the thorax
;
a, the anterior segment, with its pleursB

obliquely truncate at their ends ;
b, the 6th segment, showing the broad deep

pleural groove and the long dorsal spine
;
c,the last or 11th segment

;
e, the

small transverse tail.

Fig. 6. A lateral view of the head, magnified.

Fig. 7. A specimen, from Dudley, with the dorsal spine greatly elongated. Natural size,

and enlarged. (Mr, Fletcher's coll.)

Fig. 8. A head from Cader Dinmael, Denbighshire ; Bala limestone. Natural size, and

enlarged.
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Other British Species,

Only one other certain species of the genus has yet occurred in England, and that so

like the C. (Proetus) elegantulus from Gottland, that if it were not for some differences in

proportion, long head spines, &c., it would have been thought the young of that species.

Its characters may be thus given ;

—

C. pygmceus, sp. nov. \_Proetus elegantulus, Angelin (1852), Palseontol. Suec, t. 17.

fig. 7. Loven (1845), Ofvers. Kongl. Vetensk. Akad., t. 1. fig. A. junior ?]

C minutus, ovatus ; capite granuloso fronte paullum producto ; glabella depressa gems

angustiori, lohis basalibus rotundatis; oculis parvis ; limbo antico angusto tumido, angulis

posticis longispinosis ; thorace segmentis 12, axi angusto, pleuris acuminatis—posticis re-

curvatis, fulcro antice ultra dimidium posito ; cauda minutd, lateribus costatis.

Not two lines long, (whUe C. elegantulus grows to an inch and a half,) depressed,

the head rather more than one third the entire length ;
glabella round oval, the

small basal lobes full twice their diameter from each other. A narrow and tumid

space lies between the glabella and the somewhat produced and narrow front

border. The cheeks are considerably wider than the glabella, and bear the small

eyes at a short distance from the latter ; their angles are produced into long diver-

gent spines, which reach as far as to the 7th or 8 th thorax segment. The pleurae

are wider than the axis, and have in front the fulcrum very remote, behind it is

not quite one third away from the axis. The tail is very small, the axis and sides

are ribbed, but it is too imperfect to be described properly.

The characters above mentioned may be those of a young specimen ; but it has the

full number of rings, and in this genus they increase in number with age ; the head

is not nearly so produced in front, nor the glabella so convex as in C. elegantulus,

and the head spines are proportionally much longer ; above all, the Gottland species

has blunt pleurae, and in ours they are decidedly acuminate, the hinder ones being

even recurved at the tips ; the pleurae are grooved nearly to the ends.

Locality,—Eastnor Castle, Malvern Hills ; in Wenlock shale.

J. W. Saltee.

August^ 1853.
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Decade VII. Plate VI. Fig. 1, 2, 3.

ACIDASPIS JAMESII.

[Genus ACIDASPIS. Morchison. (Sub-kingdom Articulata. Class Crustacea. Order

Entomostraca. Tribe Trilobitse or Palaeadge.) Capable of rolling up, or even contractile

into a ball. Head short, broad, truncate in front ; the glabella broadest at the base, with

a median portion strongly separated from the three lateral lobes, which are obscurely

divided from the cheeks (and often connate with them) ; cheeks thickened, generally

ipinose at the margin, and with the angle produced into a spine ; ?yes smooth, convex,

(occasionally elevated on a long peduncle) connected with the front of the glabella by a

strong ocular ridge ; neck segment much enlarged, and generally produced into spines
;

body of 9 or 10 segments (fewer during the metamorphosis), with a narrow convex

axis, and horizontal pleurse which are produced at their ends into spines ; tail small, axis

abbreviated, limb multidentate, with one strong lateral rib on each side produced beyond

the margin, cwcty, mucro
;
aamsj scutum.]

Diagnosis. A. latus^ depressus, granulosus; capite haud convexo,

glabella triangularis utrinque lobis duobus ovatis d gena dilatata fere dis-

tinctis—tertio obscuro; oculis medianis ; jugo oculari obscuro ; angulis

brevispinosis ; thorace segmentis 9 unispinosis, caudd spinis 12, primariis

fortibus parallelis, reliquis minutis^—terminalibus sex, externis utrinque

duobus.

Synonyms. Acidaspis bispinosus (M'Coy), Salter (June 1848), Me-
moirs Geol. Surv., vol. ii. pt. 1. pi. 9. fig. 5 (notf. 4.) Acid. Jamesiiy id,

(1852), Proceed. Brit. Assoc., p. 57.

Wo have now sufficient materials to illustrate completely an

Acidaspis from the Lower Silurian rocks
;
they are very rare in

these formations in Britain, nor are they characteristic of them
in other countries, although they are plentiful in the Upper
divisions.

The honour of first distinguishing this most remarkable genus is

divided between Dr. Emmrich and Sir Koderick I. Murchison ; the

former having fully characterized the genus* but a very short time

after the publication of the " Silurian System," in which the com-

plete head of the more common Wenlock species was figured, and a

new genus proposed to mark its peculiarities.

* De Trilob. Dissert, inauguralis (1839), 53, Berlin.

[vii. vi.] 7 F
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Of all the extravagant forms of tjiis curious family of trilobites,

none seems so extravagant in its ornament as the genns Acidaspis ;

the head, thorax, and tail being literally crowded with spines

wherever an available angle occurs. The neck segment is produced

into 1, 2, 3, or even 8 spines. In the thorax, the segments of the

axis have sometimes two long spines on each, and the pleurae have

spines on their surface, and frequently two, or even three at the

extremity; the tail is found with from six to 25 of these pro-

jections, and the margin of the head is generally furnished with

a spiny fringe ; to this last character there are but few parallels in

the whole family (it occurs in StaurocephaluSy Calymene, and

Vyphaspis) ; and it may be compared with the perforated fringe

.of Trinucleus, or contrasted with the long frontal spine of Ampyx.
Yet, in some respects, Acidaspis resembles Lichas (a genus not yet

illustrated in tjiese Decades) in the deep separation of the side

lobes from the rest of the glabella, and their frequent fusion with

the lateral parts of the head
;
here, too, as in Lichas, the facial suture

cuts the posterior margin of the head. The tail also is composed

of but few segments, as indicated by the joints of the axis, for the

number of spines on the lateral parts probably do not indicate

half the same number of real segments.

Dr. Emmrich, who wished to show that all trilobites had nearly

the same number of body rings—about 20 or 21—noticed that

his genus Odontopleura possessed a much fewer number than tri-

lobites in general ; and he proposed to consider the thorax seg-

ment as compounded of two, the free joints of which were exhi-

bited at the ends of the pleurae. This, however, is not now tenable,

for we have seen some species, which on this view would consist

of 40 segments, taking the body and tail both into account. It is

quite certain that the anterior and posterior divisions of the pleura

are both extended, and this character is peculiar to Acidaspis, and

to some only of the species. Barrande has shown that the segments

of the thorax increase in number with age. The genus is found

both in Lower and Upper Silurian, and in Devonian strata.

Description.—General form broad and depressed, the surface

granulose, the edge fringed with radiating spines. The length, ex-

clusive of the spines, is eight lines, and the breadth six lines. The

head is widely transverse, three times as broad as long, and with

the front and back edges parallel ; the cheeks obtuse, squarish at

the upper angles, or even overhanging, and fringed with about

16 spines, which increase. in size towards the outer margin; below

these there is an abrupt contraction, followed by a widely divergent
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spine, which is much shorter than the width of the cheek. The eye

is placed midway up the head, a little in advance of the greatest

convexity of the cheek, and at one third outwards from the glabella,

with which it is connected by a very slightly prominent ocular ridge

(perhaps stronger when the crust is perfect). The facial suture ap-

pears to run along with this ridge forward, and behind the eye it

takes an outward direction and cuts the posterior margin just under

the base of the angle spine. The neck furrow is very strong, and is

overhung by the gibbous inner base of the cheek.

Glabella broadly triangular, not very convex, with a distinct

median lobe and two pairs of round lateral lobes, besides a third

upper pair, which are small and not distinctly separated from the

cheeks. The basal lateral lobes of the cheeks are equal to the median

lobe' in width, and are well separated from the most convex portion

of the cheeks ; above they are fused with them, as is also the upper

or second lobe on its outer edge, but both of these lobes are circum-

scribed above and below, and on their inner edges by deep furrows
;

the glabella appears on the whole to^ be quite distinct from the

cheek. The neck segment is not cut off by any distinct furrow ; it

is convex, expanded backwards, and produced into two somewhat

divergent spines, about equal in length to the glabella. The front

of the head is truncate, and its middle portion as usual free from

spines. Surface of the head covered with large and small granules,

set thickest on the glabella and gibbous base of the cheeks.

Thorax horizontal, except the very convex axis which occupies

rather more than a quarter its width ; of 9 segments, which are

each semi-cylindrical (plevre d hourrelet, Barrande), and ornamented

with granules (fig. 2). They terminate in a strong spine equal in

length to the pleura, and bent backwards at right angles to it on

the hinder segments ; in the forward ones the spines are shorter,

and set at an obtuse angle. When the interior cast of the thorax

Ib examined (fig. 3), the pleurae are not seen as semi-cylindrical, but

much flatter, and a broad raised ridge runs obliquely along their

upper border, leaving a flat space behind. This is, of course, due to

the different thickness of the crust at different points.

Tail minute, semicircular, with a small, narrow, and convex axis

of two joints,, the limb flat, except the convex ridge which runs ob-

liquely from the axis to the primary spine on each side.. These

spines are directed backwards, parallel to each other, and extend

nearly as far as those which run out from the last of the body

segments. Between these are six small equal marginal spines, and a

pair of similar spines outside the large ones on each side of the tail.
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Scattered granules, like those on the head, are sparingly distri-^

buted over the more convex parts of the body rings, and occur

both on the axis and sides of the tail (fig. 2*). The spines are all

smooth.

Variations.-—We have only three specimens, and between our

figs. 1 and 2, and fig. 3, the only differences seem to arise from the

greater pressure to which the latter has been subjected. In fig. 3>

preserved in soft black slate, the axis is widened and depressed, the

pleurae less convex, and their spines more divergent, and the glabella

is somewhat widened and deeply furrowed. In addition, the cheek

margin appears to overhang more, and to be contracted much more

decidedly above the spine. The terminal spines of the tail, too, are

rather more crowded.

Affinities,—Except with the species next described, and with

which I formerly united it, there is no British fossil which has any

near resemblance. Among foreign species, A. mira, Barrande, has a

pair of neck spines, but has the eyes far backwards, and is a true

Acidaspis ; A, Prevosti and A. Dufrenoyiy Barrande, which belong,

perhaps, to the same section with A. Jamesii, have but four terminal

and two extremely long primary spines to the tail ; and A. Ver-

neuilii and A. vesiculosa, which belong to the section Trapelocera,

and possess each two neck spines, have the eyes remote, as in the

Wenlock species quoted in our next description.

Locality and Geological Position.—Llandeilo Flags. Fig. 1, 2^

from the sandy schists of Newtown, Waterford. Fig. 8 is in black

slate, Duncannon, Wexford. (Mus. Geol. Survey, collected by

Capt. James, B.E.)

ACIDASPIS BISPINOSUS.

Decade VII. Plate VI. Fig. 4.

Diagnosis. A. capite convexissimo, glahelld loho mediano ovali gibbo per

totum capitis extenso, lobis lateralibus utrinque tribus minutis linearibus

;

oculis ante medium genarum positis ; cervice bispinoso.

Synonyms. A. bispinosus, M'Coy (1846), Synopsis Sil. Foss. Ireland,

pL4. fig.7. (not Odontopleura bispinosa, Emmrich, 1845), see M'Coy, Lc.

The head only of this species is known, and it is remarkable

for the extreme gibbosity of the central lobe. Our specimens are

about four lines wide ; the one figured by Professor M'Coy is double

that size.

Head scarcely thrice as wide as long, and the convexity equal to

three fourths the length. The glabella extends nearly the whole



BRITISH FOSSILS. 5

length of the head ; it is narrow, oval, and nearly all occupied by
the swelled central lobe, the two linear oval lateral lobes on each

side, and a minute upper third one, only skirting the base of the

large central one, and not indenting its sides, as they do in most
other species. In front, this protuberant lobe pushes forward the

anterior margin and makes it sinuous, and behind it is immediately

succeeded by the two short diverging neck spines (with a small

tubercle between them), no space being left for a large neck seg-

ment. The cheeks are roundish, rather convex, and steeply bent

downwards, as shown in our lowest figure, which is a section of

the head; they have a thickish border separated by a strong

furrow, and studded on the edge by several small spines, and they

are enlarged outwards so as to overhang the base of the stout spine

which occupies the posterior angle. Between the projecting anterior

margin of the cheeks and the equally projecting front, the border is

depressed on each side of the glabella, so as to form a hollow curve

in which the facial suture terminates. The posterior margin of the

cheeks is uneven, and shows a slightly impressed neck furrow. The

eyes are apparently large and prominent, with a tubercular eye lobe,

and are placed full half-way up the cheek, and about half-way out-

ward, or rather more, from the convex lobe of the glabella. Between
the eye and the small glabella lobes, and parallel to the latter, the

space is filled up by a longitudinal swelling or lobe, rising above the

surface of the cheek, but fused with it towards its prominent base.

An oblique ridge below the eye connects that organ with the stout

widely diverging cheek spine, and along this ridge the facial suture

runs, and is supposed to terminate just within the base of the spine,

but the head could not have been separated at the facial sutures.

Coarse tubercles, with a few finer ones, cover the whole of the head

except the shallow furrows
;
they are not, however, distinct on the

cheek border, nor on the ocular ridges.

Affinities.—Now that we have a perfect head of this species, there

is no other with which it could be confounded. The figure given by
Professor M'Coy, cited above, is quite correct, but it was from a

very fragmentary specimen, and both he and myself regarded the

first found specimens of A, Jamesii as identical with it. That

species, however, as contrasted with small and more perfect speci-

mens we now possess, difiers by its depressed form, and by its lobed

glabella, with the median lobe moderate as compared with the side

ones. In this species it is monstrously developed at the expense of

the others, which are reduced to mere rudiments. The eyes, too, lie

more outwards and forwards, and in this as weU as the gibbosity
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of the head, a nearer approach is made to the typical species of thd

section Trapelocera.

The common two-spined Wenlock species (most inadvertently

connected with it in the " Memoirs Geol. Surv./' vol. ii. pt. 1. pi. 9.

fig. 4) has much more remote eyes, and the glabella lobes quite

fused externally with the cheeks. It probably belongs to the same

section with those now described, and if not identical with the

A. (Trapelocera) vesiculosa, Beyrich, is very closely allied to it.

Mr. Fletcher, of Dudley, has named it A. Barrandii, and will

publish it shortly. It must form the subject of a future plate, as it

is the type of the sub-genus Trapelocera.

Professor M'Coy, in his work, has shown that this has nothing

in common with the Od. hispinosa, Emmr., a name proposed by
him to be substituted for 0. ovata, by which he formerly (Disser-

tatio Inauguralis, 1839,) designated his species; the name in that

case refers to the double spinous terminations of the pleurae, not to

the projections from the neck, which appears to be smooth and

unarmed.

British Locality and Geological Position.—Llandeilo Flags.

In the limestone of the Chair of Kildare, county of Kildare, which,

by its numerous fossils, is exactly referable to the age of that of

Llandeilo and Bala. [Coll. Geol. Survey.]

Explanation of Plate VI.

Fig. 1. Head of Acidaspis Jamesii, natural size. Newtown, "Waterford.

Fig. 1*. The same magnified.

Fig. 2. Body ; shows also portion of the head. Same locality.

Fig. 2*. Portions of the same, magnified
;

a, external surface of one of the thorax rings j'

and b, the 12-spined tail.

Fig. 3. Interior cast of another specimen from the slates of Wexford. This specimers

is the same as that figured Mem. Geol. Survey, vol. ii. pt. 1. pi. 9. f. 5.

Fig. 3*. Shows portions of the same, magnified
;

a, the cheek with its spines
;

b, the

tail with its marginal spines.

Fig. 4. Acidaspis bispinosus, M'Coy, nat. size. Chair of Kildare. [Survey Coll.]*

Fig. 4*. The same, magnified.

Fig. 5. Section of the gibbous head.

Fig. 6. Tubercles and granules of the surface, highly magnified.

Notice of one or two other British Species.

3. There is a species found in the Bala Limestone, of which we have only a portion of

the head. It differs from A. Jamesii in having fewer and larger tubercles on the head, and.

the central glabella lobe broader in proportion to the side lobes ; it is too imperfect to

name.

4. The head of a small species, about equal in size to our figured specimens of A. bi-

Spijiosusj occurs with it very rarely in the Chair of Kildare, Ireland. The central glabella
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l©be is very large, and the lateral ones minute and pressed against tlie sides, as in that

species, but the former is parallel-sided instead of oval, not nearly so convex, and instead

of being covered equally with small tubercles, is studded with a double row, five on each

side and a terminal one, of large boss-like ones, between which the surface is finely

granulated. Similar large tubercles occur on the space between the glabella and the

forward eyes, and even on the front margin. If it were more complete (we have only

the central part of the head without the cheeks), it might be called A. biserialis.

5. There is a narrow transverse caudal shield, also from the Chair of Kildare, the hinder

margin of which is closely serrated by 19 long spines, the primaries being not much longer

than the others. It resembles A, radiata^ Goldfuss.

Lastly in the Llandeilo or Bala rocks (" Caradoc sandstone ") of Shropshire, a small

and pretty species, half an inch long, occurs. It has six terminal spines to the tail, as in

A. Jamesii, but the primaries are more divergent, as are the spines of the thorax. The
head has longer spines at the angles, and the glabella is truly triangular and very distinct

from the cheeks, the lowest lobes much larger than the second, and the uppermost quite

obscure. The eyes are more backward and the cheeks much smaller. We may define it

thus :

—

6. A. Caractaciy sp. nov. A. semiuncialis, capite semilunari convexo, glabella late

triangulatd, tuberculatd, a genis convexis bene distincta, utrinque bilobatd ; lobo basali cen-

tralem cequante rotundo circumscripto, quam secundo duplo latiore, hoc distinctissimo obovato :

superiori obsoleto : [cervice—?] thorace axi convexo, pleuris ad apices dejiexis bispinosis^

Cauda 12 (yeZl4?) dentata, spinis primariis fortibus paullum divaricatis^ terminalibus

minuiis 6, externis 2 (vel 3) ; axi convexo.

Locality.— Gretton quarry, near Cardington ; a locality rich in all the characteristic

Bala species. Lichas laxatus, Phacops conophthalmus, and P. truncato-caudatus,

Calymene JBlumenbachii, Illcenus, &c. occur with it.

The species which is to be considered the true type in Britain of the section Acidaspis

proper, is the A. Brightii, Murchison, which we hope, with the assistance of our friends

at Dudley, to publish hereafter. Several British species will then be enumerated as

belonging to that section, and among them a new species, A. coronatus, Salter, formerly

called^. Brightii (Mem. Geol. Surv., 1. c. pi. 9. f. 8. 9.)

J. W. Salter.

August, 1853.
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Decade VIL Plate VII.

TEINUCLEUS LLOIDII,

[Genus TRINUCLEUS* (Llhwyd) Murchison. (Sub-kingdom Articulata. Class

•Crustacea. Tribe Trilobitae.) Head of one piece, the facial sutures being soldered ; the

margin expanded into a hollow fringe, with several rows of perforations
; eyes minute,

sometimes absent
;
hypostome convex, elongated, without furrows. [Bark.]

; body six-

ringed, fewer, 0-6, during the metamorphosis. Cryptolithtts, Green.]

[Sub-genus Trinucleus. Eye line and ocular tubercle obscure
;
glabella lobes indistinct.]

Diagnosis. T. rotundus planus, testa tenui ; glabella pyriformi ahbre'

matd nec genas excedente, suhcarinatd ; cervice spinifero ; fimbria margi-

nali concavd, punctis minutis radiatis crebris in ordines 6 concentricos

€ollocatis ; alis magnis triangulatis, caudam attingentibus, spinis longis

parallelis [nunc truncatis inermibus ?~\ ; cauda concava truncata, sulcis

lateralibus.

Synonyms. Trinucleus Lloydii, Murchison (1839), Silurian System,

tab. 23. fig. 4. EiiMRiCH (1839), Dissert., p. 53. Milne Edw. (1840),

Crust., vol. iii. 331. T. granulatus (Wahl.), Burmeister, Trilob. (1843),

66; 2d ed. (1846), p. 57. Salter (July 1847), Quart. Geol. Journal,

p. 254. Phillips and Salter (June 1848), Memoirs Geol. Surv., vol. ii.

pt. 1. p. 240.

Var. /3. Corndensis.—angulis posticis capitis brevioribus, figs. 2 and 6.

This elegant species is abundant in Carmarthenshire and in the

mining district of Shropshire, the only, localities in which it has yet

been observed ; for although it has been supposed identical with a

species common in Sweden, it is apparently quite distinct, and it is

here figured as well to clear up this point, as because it is an excel-

lent illustration of the remarkable genus to which it belongs.

Description.—Length about three quarters of an inch, and width

one inch. General form flattish, especially behind,—circular, or,

excluding the fringe, a very broad oval, and with long spines

directed straight backwards and reaching far beyond the tail.

* Erom tres, three, and nucleus, in allusion to the three convex portions of which the

head is composed.

[vil. vii.] 7 o
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Head occupying more than half the entire length, and forming a

semicircle, exclusive of the long depending ears which reach to

about the middle of the tail. The glabella is pyriform, moderately

convex, not equal in width to the cheeks, nor reaching quite to the

fringed border in front, but separated from it by a narrow convex

space (fig. 7, h) In the strong furrow which surrounds the glabella,

and at the anterior part, in a line with its front edge, are placed

the two deep indentations characteristic of the genus * (fig. 6, a).

The glabella is carinate along its lower half ; it has on each side a

slight longitudinal depression, and at its very narrow base one

obscure lateral sulcus above the neck furrow. The neck lobe is pro-

duced into a rather strong spine, with a broad base. JNTeck furrow

shallow, continued along the posterior edge of the cheek, which is

straight half-way, and then bends suddenly down to form the margin

of the large triangular pendant ear ; this is slightly concave, pierced

by close set puncta, and bordered all round by a raised margin, even

at the head angles (fig 4, a), where the spines are attached. The

fringe which encircles the front is strongly concave on its upper sur-

face, with a thick flattened edge, and very convex below, except just

at the margin, where it is plain (see fig. 8) ; it is closely beset by
radiating rows of small holes, six or seven in a row. Of these rows

on the upper surface the two outer pores are set close together just

within the thickened edge, the next pore much more remote, and

placed at rather a greater distance from them than from the three

or four close set rows which range along the inner edge (see fig. 1*).

The fringe is equal in width all along the front, the glabella not

invading it, as it does in some other species. On the under side

(fig. 3) the fringe shows a similar arrangement, the space between

the second and third row being much more considerable than the

others, and frequently rising into a ridge. The spines are not very

strong
;
they project abruptly from the posterior angle, and are

not thicker at their origin than elsewhere ; their direction is a little

inwards rather than directly backward. In some specimens they

are as long as the glabella, in others longer than it.-f* The body, of

six flat joints, is equal in length to the tail, and the axis alone

* Professor M'Coy considers this an antennary pore, but this is very unlikely ; it answers

exactly to the place -where, from M. de Barrande's discoveries, the ascending processes of

the hypostome are attached.

t The facial suture cannot be traced in this species ; in others, and especially in the

section Tretaspis, it runs from the upper corners of the glabella to the eye, and thence to

the posterior margin, just within the punctate border. I have formerly described it in

this position, and cannot admit the opinion that it runs round the outer margin of the

fringe. [See Barrande, Syst. fSil. 615, &c.]
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shows any convexity ; it is narrow, not occupying above one sixth

the width of the thorax, and consequently is much narrower than

the glabella ; its rings show the usual division into two parts, an

external arch and an articulating front portion. The pleurae are

truly flat, and only marked with a very faint diagonal furrow, but

at their extreme end they are a little bent down and strongly

indented (fig. 5). The fulcrum (fig. 5, a) occurs immediately before

the tip. Tail rounded, truncate, less than a semicircle, concave,

except the axis ; the latter is moderately convex, narrow, and

tapering to a point which reaches the margin ; it is annulated by
seven or eight faint rings, which are indented in the middle. The

sides of the tail have seven or eight farrows, nearly reaching the

margin ; the upper one is straight or nearly so, the ends of the rest

are strongly curved backwards. The very narrow margin of the

tail is bent down vertically, so as to be invisible in a direct view

;

a small portion only of it is seen at 6 in fig. 1*, where the tip of the

tail is decidedly recurved.

Variations—In many specimens the pendant ears are not so long

as in our figured example, and consequently the posterior angles are

more obtuse. This is particularly the case with those from the

mining district of Shelve and Middleton, in Shropshire ; these spe-

cimens have also smaller head spines, and the ears are much
smaller, and are truncated so as hardly to reach back beyond the

first or second thorax ring. This variation may be designated by

the name corndensis, and if at all common (we have only seen it in

specimens from one locality at present) may probably be charac-

teristic of the female. We have figured a young specimen of it at

fig. 2, and the head, magnified, fig. 6. The fringe in this specimen is

scarcely concave, and the collocation of the pores into rows very

indistinct toward the sides.

Affinities.—It is sufiiciently distinct as not to be easily con-

founded with the common species, T. concentricus, Eaton, (known

better in England as T. Caractaci, Murch.) The great size and pen-

dant form of the large head-wings easily distinguish it from that

species, and also from the T. fimhriatus, Murch. The concave cha-

racter of the fringe distinguishes it from T. radiatus, Murch., which

too has a square form of head, fr'om the enlargement of the upper

corners of the fringe, and divergent not parallel spines. Its nearest

ally, to which, indeed, several authors have referred it, is T. granu-

latus of Wahlenberg and Dalman. Good means of comparison,

however, are now given us by the accurate figures of Loven, who of

course has access to the very specimens described by the Swedish
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authors, and from his figure and description, T. granulafus differs

in the thicker crust, and in the size, different shape, and greater

extension forwards of the glabella, which invades the area of the

fringe in front, while in our species it scarcely ever reaches to it.

The width of the axis, too, in the tail and thorax, is considerably

greater, and the tail, though like in shape, is destitute of lateral

fiirrows, and at its margin is steeply bent down (" prsecipiti''). The
punctation of the head (if indeed Lov^n's specimens were perfect in

this part) shows but three or four rows at the most, and the outer

row much enlarged (probably having two puncta in a common
depression) while in ours they are numerous and of nearly equal

size.

History.—First described by Sir Roderick Murchison from spe~

cimens gathered at Llangadock by the Rev. Henry Lloyd, after

whom the species is named ; this figure, however, though charac-

teristic, was from a specimen with but five rings, evidently an

accidental growth. The peculiarity, however, was noticed by
Lovdn,* who doubted its identity with his T. granulatus from this

circumstance. Burmeister had previously, in 1843, united it \Mth

the Swedish species, and in accordance with his suggestion and from

the great general similarity of the pendant ears and rounded tail, it

was named T. granulatus by myself in the " Journal of the Geo-

logical Society,'' and in the lists drawn up by Professor Phillips and

myself in the Survey Memoirs. I am glad now, from good spe-

cimens, and more close observation, to correct the error.

British Localities and Geological Position.—Liandeilo Flags.

In Carmarthenshire
;
Dynevor Park, and Mserdy bach, Llandeilo *

Blaen-dyffryn-garn and Coed Sion quarries, Llangadock, abundant

;

in Shropshire, Middleton and the country about Chirbury and

Shelve, also plentiful.

ExPLAJfATION OF PLATE VIL

rig. 1. Perfect specimen, from the Coed Sion quarries, Llangadock. Presented to the

Museum of Practical Geology by the Eev. H. Lloyd.

Pig. 1*. The same, magnified, sho^ving the concave fringe perfect on the right hand of

the specimen, and on the left, at a, the hollow impression left by its convex

lower surface. The thorax and tail are represented as separate from the

head ; and at b, the abruptly vertical margin of the tail is just visible at the

recurved tip.

Pig. 2. A small specimen of the var. j8, with the fringe flattened above (from pressure ?) ;

the ears in this variety are much smaller than in the ordinary form.

* Ofversigt Kongl. Vetenskaps Akad. (1845), 109, pL 2. f. 2.
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Fig. 3. Portion of the under surface of the fringe, magnified, showing the wide space

between the second and third rows of pores, and at a, the thick flattened edge.

The fringe is hollow, and its substance very thin.

!Fig. 4. The posterior angle, magnified ; a raised edge, a, separates the fringe from the

spine ; the latter is often broken off at this point.

rig. 5. Extremities of two thorax rings, with strong indentations
; a, falcral point.

rig. 6. Head of fig. 2, magnified. At a, the indentations (for the attachment of the

hypostome ?) on each side is shown.

Fig. 7. A section of the head and fringe, viewed rather from the upper side ; a, the

concavo-convex fringe
;

b, the narrow raised ridge between the fringe and

the moderately convex glabella c ; at c? the cervical spine is shown.

All the specimens in the Mus. Practical Geology.

The name of this genus can only be retained by general consent, for the typical species

was formerly denominated Cryptoliihus, and sufficiently described by Green ; and had,

indeed, received the name Nuttainia a few months earlier in the " Geological Text Book "

of Eaton, the American geologist. But in this case strict priority may be allowed to

yield to classical feeling,—the name Trinucleus, a strictly appropriate one, having been

used in one of the earliest figures given of these or any trilobites, viz., in Dr. Uhwyd's
paper in the Philosophical Transactions for August 1698. The ' Trinucleum fimhriatum^

there figured, along with other trilobites, is the common Llandeilo species, now called

T. concentricus or T. Caractaci.

In a short communication to the Geological Society, read March 1847, 1 endeavoured

to explain the structure of the peculiar fringe of this genus, which had been beautifully

figured just before by M. Rouault. However irregularly scattered the pores may seem in

some of the species, they can generally be traced as arranged in radiate lines ; in T.

radiatus and T. fimbriatus very strikingly so indeed.

If these holes were elongated in the direction of the radii, so as to coalesce with each

other, the intervening ridges would become hollow spines standing out from the head

margin, and we should then at once recognize them as identical in structure with the

marginal spines so characteristic of Acidaspis, and a few other genera. On the other

hand, in the genus Harpes, not yet published in these Decades, the separation of the

expanded fringe has not proceeded so far as in Trinucleus, the puncta in that genus not

even piercing through the fringe, but only impressed upon it.

This genus, like so many others, is now ascertained to undergo metamorphosis, at least

60 far as increase in the number of thorax rings is concerned, M. Barrande having found

the common species with from 0-6 body rings ; and a specimen of it with four rings

furnished M. Corda with materials for the foundation of his genus Tetrapsellium, a name
which must of course be cancelled. The late division of the genus by Professor M'Coy
into Trinucleus and Tretaspis, depends partly on this accidental circumstance ; but the

group Tretaspis will form a convenient sub-genus, distinguished by the other characters

he has pointed out,—the glabella furrows, the more distinct ocular tubercle, and facial

suture, &c.

Trinucleus frequently occurs in a rolled-up form, as figured by Beyrich and Rouault.

The genus appears to us strictly Lower Silurian ; the specimens said to have been

obtained from Wenlock Shale are not yet well authenticated.

Section I. Tkinucleus proper.

1. T. Lloydii. Above described.

2. T. concentricus, Eaton. 7>^nMC?eMm^m6r^a5^Mm z;M?(/are, Llhwyd (1698), Phil. Trans.,

V. XX. tab, add. f. 9. Ichnogr. Brit. (1690), tab. 23, at top, Trilob. Brongniart, Crust

Eoss., t. 4. f. 6, 7. Bigsby, Ann. Lyc, Nat. Hist. New York, 1824, vol. i. pi. 15. f. 1.

Nuttainia concentrica, Eaton, Geol. Text Book (1832), pi, 1. f. 2. Hall, Pal. New York

(1847), pi. 65 and 67. T. Caractaci, Murch. Sil. Syst., pi. 23. f. 1. Ampyx (^Cryptol.)
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Caract, Emmr. (1839), Diss. 51, bona. A. tesselatus, ib. 50. T. ornatus, Salter, Quart,

Geol. Journ. (1847), v. iii. 253. (including all synonyms) ; Mem, Geol. Surv., v. ii. pt. 1.

pi. 9. f. 1, 2. T. Caractaci and T, gihbifrons, M'Coy, Pal. Foss. Woodw. Mus., pi. 1 E. f. 14.

T. Goldfussii, Barr. (1853), Syst. Sil. de Boheme, pi. 30. f. 29-40. T. ornatus, ib. f. 41-60.

—Junior (four body rings). Tetrapsellium pulchrum. Corda, Prodr., f. 18. [mala].

T, ovatus latus, fere rotundus, fronte subangulato, glabella, obovatd genis paullo longiore^

gibbd, nec lobatd, fimbria subtiis angulatd insuper plana, interduni lente concavd, poris

crebris guincuncialiter dispositis aut oblique radiatis, in ordines 4-5 concentricos (adfrontem

scepissime interruptos) collocatis; alis modicis, spinis longis divergentibus ; cervice spinifero

;

Cauda thorace breviere, axi convexo ad apicem lente decurvo, lateribus paullo concavis

radiatim 5-6 sulcatis, margini abrupto declivi.

There are three if not four principal varieties of this variable species, the differences

mainly consisting in more or fewer rows of pores being continued round the

front, and the glabella being sometimes as broad as the cheeks and sometimes

narrower. But the differences are by no means enough to separate them as species.

Variety 5, indeed, differs so much that if it were not for intermediate specimens,

it would be difficult to believe it the same. A trifling alteration is necessary in

the arrangement of the varieties from that given in the Quart. Geol. Journ. vol. ii.

Var. )8. Caractaci. Murch. 1, c.

—punctis crebris approximatis, adfrontem in ordines 4 continues dispositis, glabella lata.

Localities.—Welshpool ; Dinas Mowddwy and Bala, North Wales, in Bala Kocks.

Var. e. Portlockii. Salter.

—

T. Caractaci and T. latus, Portlock, 1. c. pi. 1 B.

—fimbrid angustiore, punctis adfrontem subradiatis et in ordines 3 contractis; glabella suh-

clavatd genis paullo angustiore, caudd brevi.

Localities.—Tyrone ; Desertcreat
;
passing insensibly into the next variety.

Var. y. elongatus. Portlock, I.e. f. 7.

—fimbrid angustd, punctis ut in prcecedenti; glabella angustd clavata ; caudd longiore,

apice nec decurvo.

The lateral ribs of the tail are very distinct in this variety, the elongation of which is

not entirely due to pressure and cleavage; several specimens present the same

characters ; the whole axis is narrower, the tail longer, and with a raised margin

;

the lateral ribs, 6 or 7, very distinct ; the apex not decurved, but rather elevated.

We think it merely the male of it.

Locality.—With the last, Tyrone.

Most of the Bala, Llandeilo, and Pembrokeshire specimens have the fringe with only

three puncta in front, and the glabella short, broad, and gibbous ; they agree per-

fectly with T. concentricv^, and help to establish the passage into the next variety.

Llandeilo and Pembrokeshire varieties, with narrow glabella, and the puncta in somewhat

sunk short radii in front, but with the upper angles of the fringe not expanded, connect the

above varieties with

—

Var. 5.favus. Salter, Mem. Geol. Surv. I.e. pi. 9. f. 3.

i

—

capite transverse, rectangidari, fimbrid angustd aniice punctis paucis radiantibus ; angulis

externis quadratis, poris magnis favesis; glabelld elongatd.

Of this curious variety some have the angles more expanded than others. Where
the enlargement of the pores takes place the fringe is also convex, and the appear-

ance is just that of honeycomb.

Localities.—Narberth, &c. in Pembrokeshire ; also Llandeilo
;
Middleton, near Chir-

bury, Shropshire,

Var. a. Goldfussii, Barr. (Sternbergii, Salter, Geol. Journ. 1. c) is the Trinucleus so

frequent in the sandstones of Bohemia. It differs little from var. )8, except in having

closer pores. Specimens of equal size with ours would scarcely differ at all T. ornatus,

Stemb., has the pores more remote, and is much more like the common Bala forms
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which are intermediate between var. and e. It has long and curved spines, a character

which our British specimens are never perfect enough to show. Hall's T. concentricus

shows similar variations in the fringe as ours do, but the tail in his figures is made too blunt.

We have it from the Hudson River group, of the usual short subtriangalar form.

There is no end to the variety of names under which this fossil has passed. It

appears, from Hall's account in the " Palaeontology, New York, 235, note," that Nuttainia

concentrica is the oldest name, having been published in Eaton's Geological Text

Book in 1832, and forming the type of his genus. Green's name, Cryptolithus tesselatuSy

though published the same year, was subsequent to it. Sternberg's name, T. ornatus, not

being put forth till 1833, must give way, and if we have not yet got at the earliest name,

we must be ready to change it again. However, as Hall was the companion of Eaton,

and collected the very specimens described, his decision must be considered final ; and the

name Trin, concentricus must be applied for the future to this cosmopolite fossil. If we
were to go back to Llhwyd's name, certainly the earliest of all, it should be T. fimbriatus ;

but that would be contrary to rule, and only create confusion.

In the Quarterly Geol. Journal, vol. iii., p. 253, I have endeavoured to combine the

synonyms of the species ; and I see no reason to alter the nomenclature there proposed.

I had not then observed that Beyrich had, a year before, suggested the union of T. ornatus

from Bohemia with the British fossil ; but this was from figures only.

Localities.—North and South Wales ;
everywhere in Llandeilo and Bala Eocks

;

Horderly and Cheney LongviUe in Caradoc sandstone ; Caradoc shale, banks of the

Onny, near Cheney LongviUe (Sedgwick). Lower Silurian Rocks of Tyrone, Wexford,

and Eildare, Ireland ; not yet in Scotland.

Foreign Distribution.—North America and Canada. Bohemia. Not yet found in France

or Spain, where its place seems to be taken by T. Pongerardi^ Rouault. Nor is it found in

Sweden, where T. seticornis is plentiful.

3. T. Thersites.—sp. nov.

T. capite lineas 4 lato, semicirculari^ fronte paullum angulato, glabella genis depressis

lungiore angustissima valde elevata et acuticarinatd ; fimbria angustd, plana nisi lined

mediand paullo incrassatd, punctis satis crebris nec radiatis in ordines ires concentricos

collocatis; cervice brevispinoso ; sulco verticali distincto, sub genis latiori; angulis posticis

haud expansis, spinis ?

The second or middle row of pores on the fringe is more distinct than the others, on
account of the slight swelling of the fringe along that line ; and at the angles a few
pores are intersposed between this row and the cheeks. The remarkably elevated

and carinated glabella easily distinguishes this species, which has remained long in

our collection, indicated as an undescribed Trinucleus in Professor M'Coy's Mss.

Locality/.—Tramore, Waterford ; in Lower Silurian slates.

Section II. Tretaspis, M'Coy.

Ocular tubercle distinct
;
eye-line cutting the posterior margin, but the head

not separable at the sutures
;
glabella lobed.

4. T. seticornis, Hisinger {Asaphus), Leth. Suec, t. 37. fig. 2. A. ct/llarus, ih., fig. 3.

T. seticornis, Loven, Ofvers. Kongl. Vet. Akad. (1845), t. 2. fig. 1. Portl. Geol. Rep.,

pi. 1 B. fig. 8. T. radiatus, ib., fig. 9. T, Bucklandi, Barr. (1846), Not. Prelim. 31. id.

Syst. Sil. de Boheme (1853), pi. 30. t 14-16. Tretaspis setic, M'Coy (1851), Pal. Foss.

Woodw. Mus. 147.

T. eUipticus, corpora piano, capite convexo reticulato ; glabella genis longiore clavatd antice

inflatd utrinque 2~3-sulcosd; fimbria undique deflexd, insuper convexd, margine recurvo

incrassato, subtus planiore ; poris in ordines 5, 6 collocatis, radiantibus; angulis posticis hngi-

spinosis, spinis rectis parallelis ; caudd brevissimd rotundatd, lateribus Icevigatis, margini lato

declivi.

The fringe is always steeply bent down, and follows the declivity of the cheek without

any change of direction, except in some specimens a gentle convexity. The pores
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are in 6 rows (5 in younger specimens), of which the outer two are placed close

together in the deep furrow immediately before the thickened striate margin. The
concentric rows are more distinct than the radiating ones in Bala specimens,—in

those from Haverfordwest and Ireland the radiation is more manifest. The
specimens from the latter locality show the same reticulate character of surface of

the head which is seen in our next species. This structure is but rarely to be seen

in our other specimens,—nor can we find it at all in two from Sweden in the collec-

tion of the Geological Society. Perhaps it is easily abraded ; the specimens agree

in all other respects.

Localities.—Lower SiLimiAisr. In Ireland
.;
Desertcreat, Tyrone ; Chair of Kildare ;

Newtown, Wexford. In Wales ; Bala
;
Llanfyllin

;
Haverfordwest, &c.

;
chiefly

in limestone strata.

Foreign Localities.—Lower Silurian. Dalecarlia. Koenigshof, Bohemia (Barrande.)

5. T. jimhriatus, Murchison, Sil. Syst., t. 23. fig. 2 (head only.) Ampyx (^Cryptolithus)

fimbriat,^MMR. (1839), 52. (not ofPortl.) Tretaspis, M'Coy, Pal. Poss. 146. pi. 1 E. f. 16.

T. late ovatus depressus, capite truncato, undique reticulato-punctato ; glabella con-

vexiusculd, genas longitudine cequante sed angustiore, utrinque sulcis tribus brevibus ; fimbria

subtus concava ; insuper primum plana radiatim sulcata, deinde angulatim deflexa ; parte

plana radiatim sulcata, poris in utroque sulco 4
;
parte externa ad marginem singula pororum

serie ornata ; angulis capitis haud expansis, spinis brevibus tetragonis divergentibus ; thorace

abbreviato ; cauda thorace breviore, subtriangulatd, lateribus loeviter 5-costatis, marglni declivi.

A specimen of this species in the young state, 2 lines long, has been found with only

5 thoracic segments ; it however soon attains the full number. The head is very

wide : the fringe is very regular in width round the head, and not invaded at all

in front by the glabella as in the last species. It is flat and deeply marked for

the first half with sunk radii, fall of close-set pores, then rather abruptly deflected

and furnished with but a single row on the outer portion.

The tail figured on the same slab with the head of this species in the Sil. Syst. belongs

to Ampyx nudus ; and Burmeister has described it as belonging to the present

species ; the true tail is short and few-ribbed, as in all the other Trinuclei,

Localities.—Only yet found at Builth in Radnorshire ; it is exceedingly abundant in

the lane leading to the farmhouse called Pen-Cerrig, on the west side of the hiU,

where it occurs with Ampyx nudus and Agnostus M^Coyii, {A. pisiformis, Murch.)

6. T. radiatus, Murchison, Sil. Syst., t. 24. fig. 3. Ampyx, Emmr. 1. c. 52. (not of Port-

lock, Geol. Rep., nor of M'Coy, Pal. Poss. 146).

T.paullo adhuc cognotus; prcecedenti simillimus, nisi angulis superioribus capitis expansis

multipunctatis, glabella longiori.

Except in the expanded upper angles of the fringe, which consequently contain at

this part many more pores in a row, this does not appear to differ from the last

species. The style of the fringe is exactly similar, and the pores placed in furrows

in the same way.

The enlarged angles are the chief character, but in some specimens of T.fimbriatus

there are slight indications of this. As T. concentricus varies in this respect it is

not too much to suppose T. radiatus to be a variety in the same way. The spines,

however, are less divergent, and the fringe is invaded in front by the glabella, which

too is longer in proportion. In this species not all the pores appear to penetrate

the fringe ; the outermost and innermost certainly do ; the intermediate ones, if

they do pierce through, are smaller.

Locality.—Trilobite Dingle, Welshpool [Sir R. I. Murchison.] Coll. Geol. Society^

J. W. Saltee.

August, 1853.
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Decade VII. Plate VIII. Fig. 1.

EEMOPLEURIDES COLBII.

[Genus EEMOPLEURIDES. Poetlock. (Sub-kingdom Articulata. Class Crus-

tacea. Order Entomostraca. Tribe Trilobitee or Palseadae.) Body attenuated bebind ;

glabella circular, occupying the greater part of the bead, with an abruptly produced

front ; its sides closely encircled by the very long smooth eyes
;
eye line ending pos-

teriorly close to the axis ; cheeks small, produced into spines ;
hypostome truncate in

front
;
body segments 11, the 7th or 8th with appendages, the axis broad, the pleurae

falcate ; tail minute, the axis very short, of 2 or 3 segments, the border spinose [4 spined.]

Caphyra, Bakr. Amphitryon^ Corda.]

[Sub-genus Remopleurides. Glabella furrows quite obsolete.]

Diagnosis. R. longi-ovatm ; glabella maximdj quam longd latiori, ad

frontem inter oculos angustd ; genis parvis, in spinas breves divergentes

extensis ; thoracis axi latissimo, anterius fere pleuram ter superante

;

pleuris brevibus (^septimo haud producto ?) fulcro ad axin appresso, in

tuberculum longum valde protenso ; caudd siibquadratd, axi abbreviate

biannulatOf [margine quadrispinoso, spinis externis brevioribus.']

Synonyms. Remopleurides Colbii, Portlock (1843), Geol. Kept.,

Tyrone, 256, pi. 1. fig. 1. R. Kolbii, Emmrich (1845), Neues Jahrb. 45.

M'COY (1846), Syn. Carb. Foss. Irel. 43.

The fortunate discovery by Lieutenant-Colonel Portlock of three

or four species of this most remarkable group, enabled its discoverer

at once to establish it as a new genus, allied to Olenus and Para-

doxides, a relation borne out by many points of its structure. A
more perfect specimen, since found in Ireland by the Geological

Survey, enables us to supply some points left doubtful in his

descriptions, and we have figured afresh three of his original

specimens to illustrate a suggestion thrown out by him, that the

variations in proportion observable in these closely allied species

may be sexual rather than specific characters. New species have

been discovered both in Britain, Sweden, and Bohemia, but except

in these countries the genus is not yet known.

[VII. viii.] 7 H
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Description.—An inch long, and five and a half lines wide,

generally convex, of a long ovate form, blunt and rounded in front,

narrow and pointed behind. The head occupies not quite one third

of the length, and is considerably wider than the body ; it is chiefly

composed of the large, smooth and convex glabella, which is widely

urceolate, the sides strongly arched outwards, so as to form a trans-

verse broad oval, exclusive of the produced and narrow tongue-like

front. The produced front is broken off in this specimen, but

doubtless existed, as in the other closely allied species ; we have

indicated its shape by dots. This contraction of the glabella in front,

so characteristic of the genus, is due to the excessive prolongation of

the eyes, which would meet in front, but for this narrow projection.

They completely encircle the sides of the glabella, separated from it

only by a narrow rim or eye lobe, and extend their course back-

wards into the neck furrow, approximating below as th-ey do in

front, and indenting a little the base of the glabella. The eyes are

of equal width throughout, and are smooth externally, but when
decorticated show a closely facetted surface. They are subtended

by a raised border along their lower edge.

The wings or free cheeks are small and subtriangular, extending

at least as far as the eyes do in front (see fig. 1, a); they are striated,

have no distinct border, and are prolonged behind into a short and
slender spine, which is directed a little outwards, and reaches as far

as the third body segment. The eye line is not traceable in front,

behind it runs, as in all the genus, vertically beneath the eye, and
consequently ends close to the axal furrow. The neck segment is

not quite so broad as those of the body, and is separated from the

glabella by a sharp furrow.

[At fig. 5, we have represented the hypostome either of this or of

one of the two following species. Colonel Portlock has figured this

specimen in a reversed position,* as possibly the internal cast of the

head ; but it is clearly an hypostome, and a comparison of its

characters with those of another species of Remopleurides, figured

by M. Corda in his work on Trilobites, pi. 6. fig. 58, enables us with-

out doubt to refer it to this genus. From its size it is probably

that ofone of the three species represented on our plate ; and it was
found at the same locality with them in Tyrone.

It is four lines broad, and two lines high, nearly rectangular, with
the base very broad and quite straight, and its outer angles elongated

;

it then contracts a little in width, and is strongly notched on the side

* Report, Tyrone and Londond., pi. 24. fig. 10. p. 470.
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just before it again suddenly expands to form the broad truncate tip

;

the front edge is very slightly sinuous. The points of the front angles

are broken off, but they appear to have been produced laterally rather

than decurved, in which they differ from those of fig. 6. A narrow,

but distinct sulcus all round distinguishes the central more convex

portion, which is straight at the upper or basal margin, but semi-

circular in front. A slight prominence rises on the middle of the

upper margin, on each side of which strong imbricating strise

descend and meet V fashion along the median line. They extend

only along the upper edge, and beneath them fine vertical striae

arise, and cover nearly all the rest of the central space. Concentric

striae run round all the margin, both on the front and sides, and the

latter are also marked by a flexuous keel which foUows the curve

of the lateral notch.

Fig. 6, a specimen from Waterford, where the R. dorsospinifer

occurs with it, difiers very little in size or outline ; it has the flexu-

ous keel and notch on the sides, and the expanded angles of the base

and apex. But the latter, instead of being extended outwards (as

they appear to do in fig. 5), curve down and forwards, forming short

falcate lobes 6, b,—^the front margin is a little more sinuous. The

specimen is more compressed, and the central portion therefore less

convex, though of the same shape. The large imbricating strise too

are not preserved. The diflferences above pointed out are, however,

very trifling ; and we believe both are of the same species, fig. 5

having the falcate lobes broken ofll]

Body segments 11 ; the axis is convex, and very broad, and in

front nearly three times the width of the diminutive pleurae

;

posteriorly it is narrowed to one third of its width in front, and in

the last segment is not quite twice as broad as the pleurae, which

diminish but little as they recede from the head. The seventh

pleura on each side is broken ; but enough remains to show that it

was not in this specimen materially larger than the rest. All are

short, falcate, directed backwards and downwards, with a very short

oblique furrow, and furnished on the forward edge close to the axis,

with a strong projecting fulcral tubercle ; the hinder edge with a

corresponding deep notch, the margin of which is raised all round.

The pleurae are striated obliquely. The segments of the axis are

crossed by tranverse lines, and covered with faint tubercles ; a row
of strong tubercles along their hinder edge gives a serrate margin

to each segment. There is no appearance of any enlargement of the

eighth segment of the axis. Tail squarish, wider in front than
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behind ; the axis short/its length less than half that of the tall, com-

posed of two joints, an upper ring, which is very narrow in the middle

•and is produced downwards at the side, and a rounded terminal

joint. On the forward edge, and close to the axis on each side, is a

strong and prominent fulcral tubercle like those of the pleurse. The
flat limb terminates in four rather short teeth all directed backward,

the two lateral ones, though nearly equal in size with the others,

not being produced so far back. These teeth are broken off in the

specimen figured, but the description is taken from well preserved

specimens found.in North Wales, and apparently of the same species
;

the surface of the limb and of its teeth is finely striated across with

close waved lines.

British Localities and Geological Position.—Lower Silurian
;

Desertcreat parish, Tyrone, in argillaceous schist, fig. 1. Bala lime-

etone, North Wales.

EEMOPLEUEIDES LATEEISPINIFEE.

Fig. 2.

Diagnosis. R. longiovatus, glabella maximd quam longd latiori, ad
frontem inter oculos angusta ; genis parvis, in spinas breves extensis;

thoracis axi latissimo, antice pleuram ter et plus superante, pleuris brevibuSy

septimo utrinque longe producto, fulcro appresso elevato; caudm axi abbre-

viato biannulato ; (margo omnino caret, ut in prcecedenti habendus.)

Synonyms. R. laterispinifer^VoniiuOCYL (1843), I. e., pi. 1. fig. 2. M'Coy

(1846), Syn. Carb. Foss. Irel. 43. Corda (1847), Prodr. Bohm. Tril., 113.

t. 6. fig. 59 [mala].

Description.—Length fourteen lines, width eight lines. The

general shape and convexity, the size and form of the glabella, cheeks

and eyes, are the same as in the preceding description. But the

head is rather more than one third the whole length of the body,

and the width of the tongue-like front of the glabella (which could

not be accurately determined in the foregoing species), is somewhat

less than half that of the entire glabella.

The axis of the body is in front nearly four times as wide as the

short pleurae, in the last ring it is only one third of this width, and

about twice the width of its pleura ; its segments are each tuber-

culate along their hinder edge, as in the last species, and show some

faint traces of granulation over the surface ; the seventh pleura

on each side is abruptly lengthened and produced backwards (not
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so much outwards as in our figure) as far as the origin of the tail.

In all other respects the body rings agree with those of the R:

Colbii.

The tail is broken, and has lost all but the anterior margin and

the axis ; the latter is of two rings, and their shape is as in the last

species. Immediately beneath the axis there is an emargination like

that represented in Portlock's figure ; but it is, I believe, a fold of

the incurved under portion, and is certainly not a part of the margin

of the tail, which indeed, from the proportions of the fi:agment left,

would have been of just the shape of that of R. Colbii.

British Locality and Geological' Position.—Lower Silurian.

Townland of Bardaliessiagh, Tyrone, in micaceous sandy schist.

EEMOPLEUEIDES DORSOPINIFER.

.

Figs. 3, 4.

Diagnosis. R. elongatus longiovatus, glabelld madcimdquam lata longiori,

ad frontem inter oculos angustd ; genis parvis, in spinas breves extensis

;

thoracis axi latissimo, antice pleuram ter superante, segmento octavo in-

crassatOy in spinamfortern extenso ; pleuris brevibus, fiilcro ut in prcBcedenti

;

caudcE margini quadrispinoso, spinis externis brevioribus.

Synonyms* R. dorsopinifer, Portlock (1843), 1. c, pi. 1. fig. 3. also fig. 4.

M'COY (1846),. SjD. Carb. Foss. Irel. 43.

Description.—Length one inch. The general shape is more elon-

gated than in the two foregoing species, and the anterior produced

portion of the glabella is scarcely more than one third its entire

width ; otherwise the proportions of the head and its parts are very

similar. The body rings, except in the narrower axis, agree in

structure with those of -R. Colbii, and R. laterispinifer ; the rings of

the axis have their posterior edge serrated, and their surface granu-

lose ; and the pleurse are similar in shape, and in the position of the

fulcrum. The chief difference is in the comparative width of the

axis, which is not three times the width of the pleurae in front, and

posteriorly is not so much narrowed, being little less than half

the width it has in the anterior part. The seventh pair of pleurae,

too, are not at all elongated, at least not in the young and perfect

specimen, fig. 4 (in fig. 3, Portlock's original specimen, this portion

is broken ofi"). The eighth segment of the axis is incrassated, and

gives birth to a short spine which extends backward, lying closely

on the segments, nearly to the end of the tail ; the tip of the spine

hi a little recurved, and its surface striated. The incrassation of the

[vii. viii.J 7 H 3
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eighth segment is only seen in the exterior crust (fig. 4, a); the inte-

rior cast of the same segment (see figs. 3 and 4) shows nothing of it.

The tail is oblong, the posterior edge cut into four strong teeth, the

two outermost shorter than the others. The axis two-ringed, as in

the other species.

British Locality and Geological Position.—Lower Silurian;

Desertcreat parish, Tyrone (fig. 3.), in fine micaceous sandy schists

;

Tramore, Waterford (fig. 4), in arenaceous slate.

Variations.—These three supposed species have purposely been

described and figured together, in order to show how very trivial

the variations are between them, except, of course, in the remark-

able appendages to which the specific names refer. R. laterispinifer

has the general axis somewhat broader than R. Colhii; and this

again than B. dorsospinifer. The two first-named species, indeed,

agree very nearly in its proportions, as it tapers in the body seg-

ments rapidly fi:om front to back. In the last form, which is more

elongate and narrow than either, this tapering is not nearly so

rapid. But the general shape, configuration of the glabella and

cheeks, the extent, size, and position of the eyes, the broad axis of

the body rings, and the short hatchet-shaped pleurse, are the same

in all ; each has the remarkable produced fulcral point, placed close

to the axis—and the tail, as far as it is preserved in each species,

shows no difference in character. The surface, too, appears granulose

in all, and the posterior edge of the body segments is serrated by a

projecting row of tubercles.

The only striking peculiarities reside in the appendages, the first

having neither lateral or dorsal spines ; the second having the seventh

pair of pleurse produced into spinous points ; and the last, together

with a more elongate general form, is furnished on the eighth seg-

ment of the axis with a strong dorsal spine.

Sex.—How far these variations may be regarded as differences of

sex, is a point worthy of consideration. It is well known that a

narrower form, and additional ornament frequently characterizes the

male of other Crustacea. In the former Decade we have endea-

voured to apply this to the observed differences between certain

species of Phacops,—and in the present one to Cyphaspis.

M. de Barrande has, indeed, shown that there generally exists

among the Bohemian Trilobites a broad and narrow form of each

species ; and he has particularly noticed this in the case ofAcidaspis

{Odordopleura), and considered the narrov/er form that of the male.
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He also mentions a variation in the number of spines, but this does

not appear to be connected with the variation in form. We are

not, therefore, yet warranted in supposing that very considerable

difference in the appendages may be referred to sex. It is, however,

we think, allowable to look for independent characters in a group

that has no exact living representatives. Burmeister has shown us

that we cannot tell at what segment of a trilobite's body the tho-

rax really terminates, as that is determined by the position of the

generative pores. But, as it is extremely likely this should have

some external mark, we venture to suggest that the seventh or

eighth segment in this genus is the point where the thorax termi-

nates and the true abdomen begins.

Unfortunately, among those Entomostraca most nearly allied to

Trilobites, we have not instances of such variation. The sexes of

Apus do not appear to differ much externally, and in Limulus a
notch in the front part of the shield of the head, and some trifling

differences in the feet, are all that mark the male.

But if we turn to the Isopoda we have a direct analogy, at least

in one group. In Serolisy it is true, there are but slight differences

in the feet, the external form remaining the same. But in several

species of Sphoeroma, S. armata, &;c., the last or last but one ring of

the thorax is prolonged into a spine, very like that on the fossils
;

and in one species, S. diadema, if not in others, it is the characteristic

mark of the male ; in the female it is absent, or reduced to a mere
tubercle.

Without, therefore, prematurely attempting to alter the nomen-
clature applied by their discoverer, I may state it as my belief, that

in the Remopleurides dorsospinifer may be recognized the narrow
form and dorsal spine of the male ; in E. laterispini/er, a mature
broad female form, with the eighth pair of pleurae dilated as ovige-

rous supports ; R. Golhii, which is intermediate in form, and desti-

tute of these appendages, I would suggest to be the immature
female ; and should further observation confirm this view, the species

should be re-united under the name of B. Golhii.

Affinities.—R. longicostatus, Portlock, of which we have given the

characters further on, differs at a glance from each of the foregoing

species, not only by the great width between the eyes in front, but

by the narrow body axis, which is scarcely wider than the large

falcate pleurae. This is the only species with which they can be

compared ; for the R. (Caphyra) radians has the glabella strongly

marked by three segmental furrows on each side, and belongs to a

different section of the genus. R. platyceps, M'Coy, besides having



8 BRITISH FOSSILS.

a glabella (the only part known) considerably wider, which miglifc

be due to pressure, has this portion tuberculate, as I found by ex-

amination of the original specimen, in 1845.

History.—Very little has been contributed to the history of these!

species since Col. Portlock's account, for the simple reason that the

species are very rare in Britain, and have not yet occurred in other

countries ; and the author himself did not clearly make out either

the number of body rings or the structure of the tail, and he over-

looked the eyes. The genus was at once admitted in the classifi-

cation proposed by Dr. Emmrich in 1845, and placed at the end of

the Glenoid group ; but the number (12) of body rings proposed

there, although an improvement upon Col. Portlock's enumeration

(who included the neck segment and the first of the tail) was erro-

neous, and the distinction between it and Olenus very obscurely

defined, owing chiefly to the original mistake about the eyes.

M. Corda, too, in his general descriptions and figures of the Trilo-

bite genera, corrected the description of the eyes in Remopleurides

laterispinifer, which he, however, represented with thirteen body

rings and a bifurcate tail. A closely allied species from Bohemia is

there more correctly figured and described. The genus appears to

be entirely Lower Silurian.

Explanation of Plate VIII.

Fig. 1. Remopleurides Colbii. Col. Portlock's original specimen, Tyrone ; and the same

magnified, and dissected ; in fig. a, the left free cheek or wing is represented as-

separate, but it is not known whether the wings were connected in front—the

front portion of the head is restored in dotted lines ; at b, the 3d or 4th thorax

segment showing the prominent fulcra * *
; at c, the 7th segment, the broken

pleurae appearing not to have been produced into spines ; at c?, the last

segment
;

e, the tail, its serrate edge restored from better specimens ; / show*

the striated external surface, and the groove and fulcrum of two of the pleurae.

Several portions of the crust are preserved in this specimen.

Fig 2. Remopleurides laterispinifer. The original specimen ; an internal cast only ; at

2 b, the 7th and 8th thorax segment magnified ; at 2 c, the broken tail ; the

outline restored in dots.

Fig. 3. Remopleurides dorsospinifer. Original specimen ; at 3 c, two of the thorax

segments in the front pleurae, internal cast, showing the grooves deeper than

in fig. 1 /; 3 c?, the 7th and 8tli segment of the axis, the latter with the long

dorsal spine.

Fig. 3 a, 3 Two views of the head of another specimen, same locality ; also figured

by Portlock.

Fig. 4. A young perfect specimen, Tramore, Waterford ; somewhat elongated by

cleavage ; 4 a, 8th and 9th thorax segments, external surface ; 4 6, internal

cast of the 8th, showing no enlargement ; 4 c, the perfect tail, magnified.
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,Eig. 5. Hypostome of a species of Remopleurides ; in all probability of one of the above

species, with which it is associated in the rock ; it shows the lateral indenta-

tions, but not the projecting outer angles ; they appear to be broken off.

Desertcreat, Tyrone.

Tig. 6. Probably the same species, from Tramore, Waterford ; the lateral notches and

projecting outer angles are very perfect.

Other British species of the Genus,

Section Eemopleueides. Glabella furrows quite obsolete,

^p. 4. J?, platyceps, M'Coy, Synopsis Sil. Foss. Ireland, p. 44.

i?. glabella {adhuc solum cognota) ut in prcBcedentibus, sed bis quam longd latiori, tuber-

culata.

Locality.—Carrickadaggan and Greenville, Enniscorthy, county Wexford (M'Coy), in

Lower Silurian rocks.

5. R. longicostatus, Portlock (1843), Geol. Rep. Tyrone, pi. 1. fig. 6. JR. longicapitatus^

ib. fig. 5.

Diagnosis. R. ovatus, glabella undique lineata magna rotundatd, nec totum capitis lata,

quam longd latiori, ad frontem inter oculos lata; genis modicis triangulatis, in spinas

longissimas paullo incurvatas extensis ; thoracis axi postice attenuato, antice nec pleuram

bis excedentiy segmentis octo primis inermibus (reliqua absunt) ; pleuris satis longis falcatis,

nunquam productis, fulcro proximo elevato.

This fine species, with a rounded form of glabella, somewhat like the foregoing

species, has the eyes much less extended forwards, the portion between being very

large and broad. The pleurae too are as wide as the axis, or nearly so, and the

long head spines are produced backwards at least as far as the 8th body segment

;

beyond this, the specimen is imperfect. Fine wavy lines cross the glabella, and by
these even portions of the head may be distinguished from th^ R. Colbii and its

allies, which all appear to have this part smooth. R, longicapitatus, from the same

locality, is a glabella only, somewhat elongated by lateral pressure ; it agrees in all

the other characters with the present species.

Localities.—Tirnaskea, Tyrone, in sandy schist ; Tramore, Waterford, in dark slate

;

Chair of Kildare, county of Kildare, in limestone. Llandeilo or Bala Beds.

Sp. 6. R. obtusus, sp. nov.

R. parvulus, glabella lyratd subconvexd elongatd, antice latissimd, oculis abbreviatis vix

curvatis ; tkorace (segmentis primis) pleuris laviter sulcatis axi paullo angustioribus, fulcro

haud eminente nec ad axin appresso.

Although imperfect, this is evidently quite distinct from any of the rest ; the obtuse

and wide front of the glabella and the consequently reduced size of the eyes readily

distinguish it. The glabellar furrows are only just indicated, if at all existing.

The fulcral segments are remarkable, for the fulcrum, instead of being strong and

projecting, and placed close to the axis, is at some little distance from it, and does

not project more than in ordinary trilobites.

Localities.—Desertcreat, Tyrone. [Survey Coll.]

Section II. Caphtea.

Glabella moderate, not inflated, with three pairs of furrows.

Sp. 7. R. (Caphyra) radians. Caphyra radians (glabella solum). Barrande, Notice

Prelim. Syst. Sil. Boheme, p. 32. (1846). Sil. Syst. Boheme, 1853, pi. 43. fig. 33-39.

Amphitryon Murchisonii, Corda (1847), Prodr. Bohm. Tril., t vl f. 58.
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JR. sesquiuhcialis (in exempl. Brit.) depressus, ovatus, glabella late urceohtd, quam longa

latiori, antice angustissimd ; sulcis sursum curvatiSy nec marginem attingentihm ; oculis

longissimis ; genis dilatatis, angulis in spinas latas extensis; ihorace segmentis 10, pleuris

falcatis,fere axin convexiorem cequantibuS)fulcro proximo; caudd longd, quadrispinosd, spinis

externis longioribus.

M. de Barrande, when in England, agreed with ns in identifying this species ; and we
adopt the above specific name, believing it to be but common courtesy, when cor-

recting the mistake of a careful and judicious author, to retain the name he imposed.

M. de Barrande, it is true, described as a tail the reversed glabella of this species,

but he carefully distinguished it from all other Bohemian trilobites ; and M. Corda

has conferred no advantage on science in changing both the genus and species,

although he had fortimately obtained a perfect specimen. He has figured the eyes

much too short
; they curve round the glabella, and nearly meet in front, as may

now be well seen in the lately published figure of M. Barrande, quoted above.

Localities.—Ehiwlas, near Bala, not unfrequent. We have specimens from Koenigshof,

Bohemia, in the uppermost part of the Etage D. of Barrande.

J. W. Salter.

August, 1853.
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Decade VII. Plate IX.

CTPHONISCUS * SOCIALIS.

[Genus CTPHONISCUS. Salter. (Sub-kingdom Articulata. Class Crustacea.

Order Entomostraca. Tribe Trilobitse or Palssadse.) Body oval, convex ; head large

;

glabella oval, gibbous, without lobes ; facial sutures marginal in front, then in an oblique

and nearly straight line to the outer margin ; free cheeks very narrow. [Eyes very for-

ward, minute, linear.] Thorax with seven convex segments, the pleurss with fulcrum

and groove, their ends truncate, not produced ; tail small, of few (1 ?) segments, its axis

entire.]

Diagnosis. C. minutus, glabelld Icevi, genis undique lineatis multo

majore; sulco verticali profundo, per genas tracto, et ad angulum posticum

obtusum sursum eurvato ; thoracis axi pleuras cequante ; fulcra pauilo intra

dimidium posito ; caud<E axi integro.

Synonyms. Cyphoniscm socialis, Salter (1852), Report Brit. Assoc.,

p. 57.

This minute crustacean literally swarms in certain reddish patches

of the limestone at the Chair of Kildare, but has not yet been

observed in other localities. It is evidently a member of the Glenoid

group, to one genus of which, Triarthrus, it bears a strong resem-

blance in certain particulars. But it differs from it and all its

congeners in the inflated form of the glabella, which is also destitute

of lobes, in the small obscure eyes, and the fewness of the segments

of the body. The eye has not been yet discovered, and there is so

little indication of its place, that the animal might be supposed to

be a blind trilobite, but that there is no instance known of a species

with separable facial sutures being destitute of these organs. In the

very few trilobites now admitted to be without eyes, Agnostus,

Ampyx, some Trinuclei, &c.,^ the facial suture is soldered. The
converse however does not hold good, several genera with soldered

sutures having large and well-developed eyes.

Description.—Length about one fourth of an inch. The general

form is long oval or long ovate ; the head, which is the broadest

*' Name from Kvcpos, a convexity, and ouutkos, asellus. Linnaeus has used ' Oniscus ' for

small Crustacea of somewhat similar form.

[vii. ix.] 7 I
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part, occupies two fifths of the entire length ; it is regularly and

highly convex. The glabella is encircled by a distinct furrow ; it is

smooth, almost gibbous, broadest in the middle, and forming a com-

plete oval, if the neck segment be included : there are no traces of

glabella lobes, but the neck furrow is strongly marked.

The cheeks are not half the width of the glabella, steeply bent

downwards, and seen without the free cheeks, much narrower for-

wards than towards the blunt squarish posterior angle. They are

confluent in front with a narrow anterior margin. Their poste-

rior side is traversed by the continuation of a deep neck furrow.

This furrow runs near the edge at first, but soon diverges, and

towards its end turns abruptly upwards to the outer margin of the,

cheek (fig. 6, a). The posterior margin, thus separated, is rendered

conspicuous by being, like the glabella, quite smooth, while the rest

of the cheek is covered by a lineation parallel to the edge, which

also continues round the front.

The facial suture (see figs. 6 and 7) is marginal for a less distance

than the width of the glabella in front, then turning downwards in

a gentle curve, it crosses the cheek very obliquely, and ends on the

outer margin at the point where the neck furrow turns up to meet

it. There is a slight indentation in it opposite the front end of the

glabella, indicating the place of the very forward eyes, but its

general course is but very little bent or sigmoid. The free cheeks

are absent in all our specimens, but from the shape of the rest of the

head, and analogy with similar forms of trilobites, they must have

been quite linear, rather broadest in front to complete the half-

elliptic form of the head, and attenuated behind. We have restored

them, h, and indicated the probable position of the small eyes at

c, in fig. 6.

The thorax is nearly parallel-sided, often partially coiled up, of

seven* convex rings, the axis of which is prominent and as broad as

the sides, in front rather broader. The sides of the axis in each

segment are not sharply defined by a longitudinal furrow, but run

out a little into the groove of the pleurge, as in fig. 6, d. These latter

are truncate and square at the ends, facetted anteriorly for rolling

up, and, have the pleural groove very deep, and reaching nearly to

the tip, where it ends abruptly; it divides the pleura unequally,

—

the anterior portion is the largest. The fulcrum is placed at less

than half distance from the axis, and from a little beyond this point

* At least in the only specimen (not a full-grown one) -which has still the parts in situ.

One specimen has the appearance of possessing another ring, but it is indistinct.
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the pleurae are bent downwards. The convexity of the body rings,

however, though considerable, is much less than half that of the

head.

Tail semicircular, the axis is entire and convex ; it is marked

above, like the thorax joints, by a strong articular furrow, but has

no other visible segments ; it occupies fiilly one third the width of

the tail, in some specimens more,—and is surrounded by a distinct

furrow. The sides are convex to their edge, the upper furrow

strong and abruptly terminated ; and no others are visible. The

axis is smooth, the sides lineated parallel to the margin of the tail.

Variations.—We have not a sufficient number of perfect speci-

mens to ascertain what may be the amount of variation in propor-

tionate width, &c. ; but it is evident that some have a longer and

wider axis to the tail than others, and this would probably accom-

pany a similar difference in the head and thorax
;

fig. 4 shows a

specimen, full grown, in which the axis is considerably larger than

in figs. 2 or 5.

Affinities.—We have already mentioned the close relation this

has with the American genus Triarthrus, and the relation is perhaps

the most intimate in those points in which they differ from the rest

of the Olenidce. Indeed were it not for Triarthrus, of whose

affinity with Olenus scarabmoides there can be no doubt, it would

have been very difficult to assign a systematic place to this minute

and anomalous Crustacean. It has neither the parabolic glabella

with its shallow parallel furrows, the long smooth eyes connected to

the glabella by an ocular ridge, or the numerous body rings of many
Olenidw, but in the shape of the pleurae, and in the short rounded

tail, Triarthrus agrees with it, and they are similar too in a pecu-

liar character quite anomalous in the group, viz., that the maxillary

portion or free cheek is so reduced in size and length, that the

facial suture ends on the external margin, and the posterior angle of

cheek is turned upward to meet it, and supply its place. Of course

in this case there can be no spine to the hinder angle, and thus

another usual character of the group is lost. The inflation of the

glabella, the minute eye, which does not seem to possess even the

usual covering lobe (very distinct in Triarthrus), and the few body
rings, 7 instead of 16,* fitted much better than Triarthrus for coiling

up, give so distinct a character that we conceive it to form a very

natural genus.

* Hall says 13, but there are as many as 16, exclusive of 4 or 5 in the tail, in a fine

specimen presented to us by Dr. Bigsby.
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There is one genus, liowever, to which, though perhaps not identi-

cal, our fossil has a very great similarity, we mean Tiresias, described

by Professor M^Coy, from the head only. The species T. insculptus,

found also in the Chair of Kildare, differs from ours by its greater

size, the glabella p3n:iform instead of half-egg-shaped, and marked on

the sides by two pair of glabella furrows ; the posterior angles of the

head too are prolonged. But in the general form, lineation of the

cheeks, &c., the two are very much alike, and when more specimens

are found, it is quite possible that Cyphoniscus may be found to be

a sub-genus only of Tiresias, distinguished by its lobeless glabella

and blunt not produced head angles. That genus, like ours, cer-

tainly had a minute maxillary portion or free cheek, and judging

from the description, the eyes appear to have been also linear and

very forward.

British Localities and Geological Position.—Llandeilo Flags
;

Limestone of the Chair of Kildare, county of Kildare, Ireland.

Explanation of Plate IX.

Fig. 1. Small specimen, partly coiled.

Fig. 2. Young individual, with tall and seven thorax joints. In this specimen there is

a portion of an eighth segment above the others, but this is probably part of

the neck segment.

Fig. 2*. The same, magnified, the axis of the tail not very large.

Fig. 3. Young imperfect speeimen, seven body rings.

Fig. 3*. Do., magnified.

Fig. 4. Full grown head.

Fig. 5. Full grown tail of a variety with larger axis than usuaL

Fig. 5*. The same, magnified.

Fig. 6. Magnified figure of the head, two thorax rings, an anterior and posterior one^

and tail. At a, the neck furrow curves upward, and terminates against the

outer margin ; 6, is the restored free cheek (lost i^^, all our specimens)
;

c, the

position of the eye indicated
;

d, the side part of the axis of the thorax rings,

running out into the pleural groove.

Fig. 7. Lateral view of the head and three first thorax rings ; the free cheek and eye

are indicated as in the last figure.

August, 1853.

J. W. Salter.
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Decade VII. Plate X. Figs. 1 to 7.

^GLINA MIRABILIS.

[Genus JEGLINA. Barrande. (Sub-kingdom Articulata. Class Crustacea. Order

Entomostraca. Tribe Trilobitae or Palseadse.) Body oblong, the extremities equal,

rounded ; head convex, glabella large, parabolic, not distinctly lobed ; eyes very large,

occupying the whole or nearly the whole cheek, coarsely granulated (externally ?) ; facial

suture ending on the posterior margin close to the axis, no rostral shield ; thorax with 5

or 6 rings, the axis broad, the pleurae facetted and grooved ; tail large, the axis of 2 or 3

rings, abbreviated ; the sides few-ribbed, or nearly smooth. Cyclopyge, Corda.]

Diagnosis, j^. capite gibbo, glabella parabolicd longdyfrontem imperii

dente, et retrorsum lobum cervicalem fere excludente ; oculis maximis, totam

genam occupantibuSy et sub margine glabellcBfrontali connatis.

Mglina mirabilis, Forbes, MSS.

Of all trilobites with eyes, this has the largest and most con-

spicuous ones, for they cover not only a large part, but the entire

side of the head, leaving scarcely a margin. All the species, and

there are four or five described, are furnished with these dispro-

portionate organs of vision, but in that which forms the subject of

our plate they are more largely developed than in any other, for the

two eyes meet in front of the glabella, dividing that portion alto-

gether from the front margin, and occupying therefore the whole

length of the facial suture.

The genus was first sufficiently described in M. Barrande's
" Notice Pr^liminaire sur le Systeme Silurien de Boheme," and is

much more frilly treated of in his lately published work. Previous to

his visit to England, the group was supposed to be a new one ; but

he kindly showed us in his unpublished figures several forms of

this remarkable group, none, however, in which the development of

the eyes is carried to such an extravagant degree as in the British

species. It is thought better, therefore, to figure so conspicuous a

[VII. X.] 7 K
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genus from the materials already acquired, rather than to wait for

the chance of finding a perfect specimen.

M. Corda, in his voluminous but most inaccurate work, has given

a drawing of this genus under the name of Cyclopygey* in which the

large reticulated eyes are mistaken for a granulated glabella, and the

facial suture made to travel through the middle of them !

Description.—The head is three lines long by about four wide,

very gibbous, almost as deep as broad. The. glabella is of a parabolic

form, and projects forwards beyond the eyes so as to break the oval

contour of the head ; behind it invades the neck segment, and almost

obliterates it, leaving only a small portion on each side, which is

separated from the glabella by a rather strong furrow. Lobes none,

but a short oblique oval indentation on each side occurs at about the

lower third of the glabella, the pair of indents being placed as far

from the sides as from each other ; a gentle swelling occurs beneath

each impression. Some transverse arched striae run across the base

of the glabella, which otherwise appears to be smooth. Eyes very

large, and occupying every part df the cheek except the lower inner

angle
;
they are very conve:^, and bent round towards the under

surface on the sides
;
they are still more convex in front, where the

two eyes meet and coalesce along a median line, and are there over-

hung by the gibbous point of the glabella
;
they occupy, therefore,

the entire length of the facial suture, and quite shut out the usual

anterior margin. When the head is viewed on the under side, there

is a short triangular space (see fig. 7, b) unoccupied by the lenses,

which is a prolongation of the rostral portion ; but except this small

space, and the lower comer before mentioned, there is nothing to be

seen of the anterior segment but that portion which is on the lower

surface. It is not very easy to reckon the number of lenses in the

eye, but they are rather large in comparison with Asaphus or

Illoenus, and there are not more than 1,100 or 1,200 in each eye.

They were probably convex externally (as in Phacops and

Cheirurus), and not covered up by a level cornea ; when they have

fallen out, concave pits with prominent interspaces are left upon

the cast of the inner surface. The facial suture must of necessity

follow the outline of the glabella in this species, and accordingly we
have one specimen in which the cheeks, that is the eyes, are absent,

and a thin rim only surrounds the glabella. At its posterior ter-

mination, however, this suture leaves the inner and lower angle of

* Prodrome Monogr. Bohui. Trilob. (1847), f. 32. {^Cyclopyge megacephala, Corda.

j^gle rediviva, Barr.)
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the eye, and cuts the small triangular neck segment in a line which

turns obliquely inwards (see fig. 8, a). The inner corner, therefore, of

this free cheek has a projecting angle inwards, and this has a pro-

minence just at its tip. The under side of the head (fig. 7) shows

a flat and rather broad rostral portion of a transversely elliptical

shape, pointed at the ends ; it is crossed by distant strong sharp-

edged striae, about nine or ten in number.

British Locality and Geological Position.— Llandeilo Flags..

Limestone of Portrane, county of Dublin (Coll. GeoL Survey).

51GLINA—SP. Fig. 8.

The specimens fi-om Ireland just described show only the head,

and for thorax and tail we have recourse to two specimens from

Wales, which are certainly referable to the same genus, but only

doubtfully so to the present species. The first (fig. 8), measuring four

lines in length, shows the characteristic head and eyes of the genus

joined to a thorax of six rings. The segments are narrow in pro-

portion to their width, but this is in part due to slaty cleavage.

The axis is not much arched, it is by far broadest in front, where it

is two or three times the width of its abbreviated pleura ; it is nar-

rower backwards, and the pleurae on the other hand increase in

length ; a strong axal furrow separates the wide axis from the sides.

The pleurae are grooved rather more deeply, owing to pressure

;

they are facetted anteriorly, and have the fulcrum placed at about

one third from the axis, from which point they bend a little back-

wards and downwards. The front pleura is more strongly facetted,

more bent back, and has the fulcrum nearer the axis than any of

the rest, it is also somewhat wider than the others ; all are blunt at

the terminations.

The entire thorax in this specimen is equal in length to the head,

but this latter part is so imperfect, that we cannot tell whether the

glabella was prominent, and divided by a strong sulcus from the

eyes ; it appears not to have been so, and if this be the case, it

must belong to a different species ; it is however too imperfect to

name.

Locality and Geological Position.—Llandeilo Flags. Black

slate underlying the limestones, at Stoneyford, near Haverfordwest^

Pembrokeshire
;

(in company with Graptolites).

The other and more perfect specimen, found in Anglesea, North

Wales, is so much larger than the jE. mirahilis, that in the absence
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of the head for comparison, we are compelled to regard it as a dis-

tinct species. It may be called

—

iEGLINA MAJOR. Fig. 9.

Diagnosis. uncialis et ultra^ Icevigata ; thorace regulariter convexo,

sulcis axalihus hand profundis ; axi lato, antice ter, postea bis pleuras

superante ; pleuris truncatis ohtmis^ paullum deflexis, fulcro ad tertiam

posifo ; Cauda magna, semicirculari, regulariter convexd nec marginatd;

axi late conico, ad apicem obscuro, annulis binis ; lateribus trisulcosis, sulco

antico profunda, reliquis obscuris.

This specimen has lost the head and first thorax ring.* The re-

maining portion measures three quarters of an inch in length, by
seven lines in breadth, and of this the tail is four and a half lines

long, and equal to the thorax. The general convexity is consider-

able, and equal over all parts ; the axis is separated from the pleurae

by a sharp but not deep sulcus, and is broader in front than behind,

in the proportion of four to three. The anterior ring being broken

off, however, we can only compare the axal portion with the second

pleura, and it appears to be rather less than three times its width.

The last pleura is half as wide as the axis of that segment.

The pleurae are blunt at their ends, facetted anteriorly, and have

the fulcrum placed at one third from the axis, from which point

they bend a little backward and downwards with the general

convexity. The pleural groove is less deep than in the former

specimen, probably because this one has not suffered longitudinal

pressure.

The tail is a semicircle, equally and regularly convex, with no

raised border. The axis is but very slightly marked, it is broad

above, then rapidly narrowing, and soon lost before reaching one

third down the tail. One distinct ring is marked off on its upper

portion. The sides have the usual facetted external angle, and the

equally constant strong upper furrow (which might be called the

articulating furrow, being always present in some form or other)
;

below this there is a second much fainter one, at the distance of a

thorax segment's breadth, parallel to the upper fmTOw ; and a third

closely approximating to the second at its origin, aud then diverging

downwards. These furrows, except the uppermost one, are faint.

The tail is marked in some parts with a tranverse lineation, other-

wise it is smooth.

* Unless this may be a 5-ringed species, -whicli is quite possible.
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Locality and Geological Position.—Llandeilo Flags, (lower

portion?) Glan-y-gors, three miles south-east of Llanerchymedd,

Anglesea, in nodules among black shale, containing also Graptolites

and Lingula.

Affinities.— rediviva, the first described species of this genus,

differs from JE. mimhilis by a much broader glabella, and smaller

eyes which do not meet in the front ; nor is this latter remarkable

character known in the other Bohemian species. In other respects,

in the tail and six thoracic rings of the same general form, uE. redi-

viva is very like our species, the axis of the thorax being very wide

in front, while the corresponding pleurae are small ; it has also a

similar pair of glabella furrows. JS. pachycephala has large but

angular eyes, and only five thoracic segments ; the other species,

speciosa^ Corda, does not require comparison.

The afiinity of the genus itself is pretty clearly with the Asaphoid

group, with which, especially with such forms as Nileus and Illsenus

it has many points in common. The form of the thorax rings and

the smooth almost lobeless glabella are indications of this ; and on

the under side of the head, the tranverse striated rostral portion

strikingly recalls the analogous part of Illsenus (see Decade II.,

pi. 2. fig. 4), although the rostral shield is not separate. The

grooved pleurae, facetted for rolling up, and truncate at their ends,

are more like those of Asaphus ; and the tail^ with its abbreviated

axis and few obscure lateral ribs, reminds us of Ogygia Portlockii.

Its affinities seem, therefore, more evident with the Asaphoid group

than with Bronteus, to which in other respects the genus does not

seem very closely allied. But in the extraordinary development of

the eyes at the expense of the cheeks, it has no analogue that we
know of, except the Remopleurides, as figured in our plate 8 of this

Decade. With that group it appears to have no real affinity.

The genus is only yet known in the Lower Silurian rocks.

Explanation of Plate X.

Fig. 1. Perfect head of wiimSiVw. Portrane; natural size.

Fig. 2. The same, magnified ; at a, the small prominences beneath the glabella furrows

are seen.

Fig. 3. The same, side view ; at a, the posterior termination of the facial suture
j

b, the

scarcely perceptible outer margin of the cheek-

Fig. 4. Front view, showing the large reticulated e\ es meeting in front.
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Fig. 5. A portion of the lower end of the eye, and inner angle of the free cheek ; same
locality.

Fig. 5 a. The same, magniiSed, and showing the convex lenses closely set together.

Fig. 6. Under surface of the head ; same locality.

Fig. 7. The same, magnified ; at a, the broad striated rostral shield or clypeus
;

h, its

forward prolongation between the eyes.

Fig. 8. sp. mirahilis?) from Stoneyford, Haverfordwest much distorted and

pressed into a shorter form by cleavage ; 6 thorax segments.

Fig. 8 a. The same, magnified.

Fig. 9. JEglina major. Llanerchymedd, Anglesea ; natural size.

Fig. 9 a. Shows the penultimate thorax ring, magnified ; the axis but little more thaa

twice the width of the pleura j in the anterior ones the axis is wider j 6, tha

tail, similarly magnified..

August, 1853.

J. W. Salter.



MEMOIRS
OF THE

GEOLOGICAL SUEYEY
OP

THE UNITED KINGDOM,

fipxtB null Dtsrri|itinn3

ILLUSTRATIVE OF

BRITISH ORGANIC REMAINS.

DECADE VIII.

PUBLISHED B"r OBDER OF THE LORDS COMMISSIOXERS OF HER MAJESTT's TREASURY.

LONDON:
PRINTED FOR, HER MAJESTY'S STATIONERY OFFICE

:

PUBLISHED BY

LONGMAN, BROWN, GRi^EN, AND LONGMANS.
1855,



LONDON ; PRINTED BY EYRE AND SPOTTISWOODE, HER MAJESTY'S PRINTERS.



PREFACE.

The dates of the accompanying descriptions by Sir Philip de

Malpas Grey Egerton, Bart., have been retained to show when

they were respectively completed ; but the Decade itself was not

published in consequence of a desire of the late Professor Edward

Forbes to issue Decade Y. at the same time. The appointment of

Professor Forbes to the Chair of Natural History in Edinburgh

interfered with this arrangement, and a further delay was expe-

rienced at his death from the inability to discover the MSS.

amongst his papers. The original MS. is now published after

having been passed through the press by its author.

H. T. De la Bechk
2ncl April 1855.





ERRATA IN DECADE VI.

Plate VI.

—

For Histionotus" read " Ophiopsis."

Article VI., page 1, 21st line from the bottom.

—

For dorsal"

read " caudal."

Article VII., page 2, line 10 from the bottom.

—

Omit " which I

have proposed to remove to the new genus Histio-

notns."
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EllITISH FOSSILS.

Decade YIIL Plate I.

ASTERACANTHUS GRANULOSUS.

[Genus ASTERACANTHUS. Agassiz. (Sub-kmgdom Vertebrata. Class Pisces.

Order Placoidei. Family Cestraciontidse.) Dorsal spine large, tuberculate, with a double

row of processes on the posterior margin ; base smooth.]

Asteracanthus granulosus, Sp. Nov.

Description.—The cliaracters assigned by Professor Agassiz to the

genus Asteracanthus, are striking, constant, and unmistakeable.

The leading features of these Ichthyodorulites are the tubercular

surface of the dorsal ray, and the stellate ornament of the tubercles.

In the typical species, A steracanthus ornatissumis, found in the

Kimmeridge clay, these characteristics attain their maximum de-

velopm.ent—in the species under consideration, from the Tilgace beds,

they are reduced to the minimum. The specimen represented (tig. 1.

of the Plate) is the only one approaching a perfect state I have met

with. It probably belonged to a young individual. The other

fignre is taken from a fragment of a much larger ray, in the British

Museum, belongirg to the same species. The length of the former

is nearly I foot; when perfect it probably measured an inch more.

The base at the front of the ray is only 4 inches in length, but the

cavity at the back extends upwards of 8 inches. It is scarcely pos-

sible that the whole of this can have been imbedded in the muscles
;

it is more likely that it supported a large adipose or membranous
fin, attached to the hinder surface, and embracing the cavity, but

leaving the rough outer part of the bone exposed for offensive or

defensive operations. The whole texture of the bone is remarkably

coarse and fibrous. It is traversed by inosculating canals, inter-

spersed with pores, arranged in longitudinal series, and showing a

reticulated pattern, when examined with a lens. The root and the

hinder surface as high as the termination of the cavity are smooth,

and free from ornament. The remainder of the ray is covered by

numerous sm_ooth tubercles, isolated^ but arranged in longitudinal

[vili. i.] 8 B
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series, parallel to the long axis of the bone. They are smaller in

this species than in any other yet discovered, resembling coarse

grains of sand
;
they, nevertheless, have the radiating lines on the

apex, so constant in all the Asteracanthi. The specimen in the

British Museum is a fragment of the lower portion of the ray. It

measures 7 inches in length. A second fragment, also in the British

Museum, measures 5 inches. In these specimens, as is usual in the

rays of full grown individuals of the genus, the asteroids are more

distant than in the younger ones. They are small in size, and

patelliform in figure, the apex being eccentric, and approaching the

upper periphery. Their bases are smooth, the stellate rays becoming

obsolete before descending so far. The general outline of the ray

is very slightly recurved. The anterior margin is rounded, and

without carina. The sides expand considerably, so that the back

of the fin is broad, as seen in the transverse section (fig. 4). There

is no evidence to lead to any conjecture as to the form of tooth

belonging to this species ; the only Placoid teeth hitherto discovered

in the Tilgate beds being referable to the genera Hyhodus and

AcTodus.

Locality.—The original of figure 1. of the Plate is from the

ferruginous grit beds of Tilgate forest, and was presented to me
by the late Mr. Dixon. The specimen in the British Museum
(figs. 2, 3, 4,) is derived, apparently, from the same beds, and formed

part of the Mantellian collection.

Explanation of Plate.

Fig. 1. Asteracanthus granulosus, size of nature.

rig. 2. Asteracantlius granulosus, size of nature.

Eig. 3. Interior of ditto.

Fig. 4. Transverse section of ditto.

Fig. 5. Portion of No. 1 magnified.
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Decade VIIL Plate II.

ASTERACANTHUS VERRUCOSUS.

[Genus ASTERACANTHUS. Agassiz. (Sub-kingdom Vertebrata. Class Pisces.

Order Placoidei. Family Cestraciontidse.) Dorsal spine large, tuberculate, with a double

row of processes on the posterior margin ; base smooth.]

Asteracanthus verrucosus^ Sp. Nov.

Description.—The genus Asteracanthus, although for the most

part an oolitic form, extends nevertheless upwards into the Tilgate

beds, as shown in the preceding article. The typical species,

Asteracanthus ornatissimus, is a fossil of the Kimmeridge clay.

The remarkable character of this Ichthyodorulite attracted the

notice of collectors at a very early period. On the 29th of March

1753, a paper, by Mr. Henry Baker, was read before the Royal

Society entitled, " An Account of some uncommon Fossil Bodies."'

This paper is printed in the Philosophical Transactions of the Royal

Society for that year. The specimens described and figured are a

spine of a Hybodus, from Aust Passage, and several examples of the

Shotover-hill Asteracanth. The detailed descriptions, as also the repre-

sentations, are tolerably accurate, but the conclusion drawn is, that

the general appearance of these fossil bodies gives reason to conjec-

ture, that they are bones belonging to the head or snout ofsome animal

of the fish kind, or perhaps of some lizard, alligator, or crocodile."

The credit of determining the true nature of these curious fossils is

due to Doctor Buckland and Sir Henry De la Beche, who some years

ago prepared a joint paper on the subject, which unfortunately was
never published. The facts and materials collected by these authors

were liberally conceded to Professor. Agassiz^ when engaged on his

valuable publication on Fossil Ichthyology, and he stamps with liis

authority the correctness of their opinions. The very elegant fossil

which forms the subject of this article belongs undoubtedly to

the genus Ast&racanthus, but difiers specifically from all those

hitherto described. The length of the specimen is 10^ inches, but

the apex is wanting to the extent of perhaps ^ an inch. Taking

the length as 11 inches, the base of the front of the spine occupies

[viii. ii.] 8 c
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barely 3, but the cavity on the posterior surface extends for 7 inches.

It is, therefore, probable that the membranous fin concealed more

of the spine on the back than on the front, a feature found in some

of the recent Placoids, with spine-bearing fins. The line of junction

between the base and the ornamental portion is less oblique than

ordinary, which proves a more erect position of the fin in this than

in the other species of the genus. The external surface is closely

beset with tubercles, smaller in size and far more numerous than in

Asteracanthus ornatissimus. They are arranged in very regular

longitudinal series, parallel with the front edge of the bone. They

become less numerous as they recede from the front, and cease

altogether on the posterior margins. The tubercles are oval, the

larger diameter coinciding with the direction of the rows ; on the

distal portion of the spine they become smaller and more elongated.

They are all ornamented with deep grooves, radiating (in some in-

stances spirally) from the apex, the stellate surface being of harder

material than the base of the tubercle. The substance of the spine

bearing these ornamental projections is very coarse and fibrous.

The base is also composed of similar material. It has been already

stated that the cavity of the spine extends for nearly two thirds of

the back aspect ; the surface beyond this point, which marks the

determination of the cutaneous investment, was armed with a double

row of falcate processes, in alternating order, a feature common to

other species of the genus. Professor Agassiz conjectures that this

form of Ichthyodorulite probably belonged to the genus Strophodus,

in consequence of the frequent occurrence of teeth of this genus in

association with Asteracanthus spines, in the Kimmeridge clay of

Shotover, and the oolite of Stonesfield. I am not, however, aware

that teeth ofStropliodus have, as yet, been discovered in the Swanage
beds.

Locality.—This form of spine is not uncommon in the Purbeck

strata of Swanage and the neighbourhood. The specimen I have

selected for the figure and description, belongs to the Dorchester

Museum, and was, I believe, obtained with many other fine Pur-

beck fossils from Mr. Wilcox, of Swanage.

Note.—Mr Beckles, of St. Leonards-on- Sea, possesses an Ichthyodorulite, found in the

Paludina beds, near Hastings, which varies in some respects from the species descr bed

in this article, but it has suffered so much from attrition, thr.t the evidence of specific

difference is insufficient.

Explanation of Plate.

Fig. 1. Asteracinthus verrucosus, size of nature.

Fig. 2. Tubercle, magnified.

P. DE. M. Grey Egerton.
May-XSoX
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Decade YIII. Plate III.

ASTERACANTHUS SEMI VERRUCOSUS.

[Genus ASTERACANTHUS. Agassiz. (Sub-kingdom Yertebrata. Class Pisces

Order Placoidei. Family Cestraciontidse.) Dorsal spine large, tuberculate, with a double

row of processes on the p sterior margin ; base smooth.]

Asteracanthus semiverrucosus, Sp. Nov.

Description.— This Ichthyodorulite is very distinct from the

specimen described in the preceding article, so mnch so, that I have

no hesitation in considering it a new species. Experience has

taught us that in those Placoid fishes which had more than on

spine, the second dorsal defence differed more or less in form and

other peculiarities from the principal one, and thus specimens con-

sidered originally as distinct are now recognized as belonging to

one and the same species. For instance, Hyhodus curtus, and

H. reticulatus, formerly described in the " Poissons Fossiles as

two species, are now shown to have been the first and second dorsal

defences of the same fish, and are consequently united under the

latter denomination. But there are limits to these variations ; and

there is, moreover, a general similarity of character, which the ex-

perienced eye cannot fail to detect, although to a certain extent

disguised by the deviations from a recognized type. In the subject

before us there are the strongest evidences of specific difference from

Asteracanthus verrucosus, as will be seen in the sequel. The speci-

men is deficient at the point and at the base. The portion remaining

measures 7^ inches. If entire, the length would probably have

been about 9 inches. The greatest breadth is l-p'o- inch, from which
point the spine contracts very gradually. It is more falcate than any
other species of the

^
genus. The anterior face is characterised by a

strong carina, which |is broken up into tubercles, near the base.

The sides of the spine are covered for one half of the entire length

with large coarse tubercles, irregularly arranged, and varying both

n shape and size. The largest are near the front, these are the

[viii. iii.] 8 D
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most irregular in shape, some being circular, some elongated longi-

tudinally and others transversely. They are coated with a hard

enamelloid substance, sculptured with a few radiating sulci. The
tubrecles decrease in size on approaching the posterior edge, and

become obsolete before they reach it. The hinder rows are more

regularly arranged than the anterior ones, forming lines parallel to

the back of the spine. On the upper half the tubercles retain the

same characters, but are fewer in number and more scattered. They

are also intermixed with continuous ridges, similar to those orna-

menting the rays of the Hyhodi. Some of them are undulating on

the edge, as if they resulted from the confluence of a row of tuber-

cles. The angle formed by the junction of the lateral and posterior

planes is slightly obtuse on the distal portion, but becomes nearly

a right angle at the base. The posterior plane is furnished with a

few coarse processes near the point. The root of the spine, and

indeed the whole of the surface unoccupied by the superficial orna-

ment, is composed of coarse fibrous bone. The line of demarcation

between the external and inserted portions of the spine is very

oblique, more so than in any other species. These characters, well

shown by Mr. Dinkel, in the lithograph representation^ serve to

distinguish this from all the members of this genus hitherto de-

scribed.

Affinities.—The irregular arrangement of the tubercles on the

sides of this spine is found in Asteracanthus Preiissi (Dunker),*

but the latter differs in every other respect. Of the rays described

by Professor Agassiz, A steracanthus aciUus is certainly the nearest

ally of this species. It is distinguished from it by a more tapering

form, the smaller size and more regular disposition of the tubercles,

and by the greater number of defensive processes on the posterior

surface. The Asteracanthus semisidcatus of Agassiz, has some re-

semblance to it in the admixture of ribs with the tubercles, but in

other respects it is very distinct. In describing the latter species,

Agassiz surmises it to be identical with the Ichthyoclorulites Pur-

hecensis of Buckland and De la Beche, but as it is a fossil very

characteristic of the Stonesfield oolite, I am inclined to think the

Purbeck specimen seen by the latter authors may with more proba-

bility be assigned to the species described in this article. In addi-

tion to the three new British species of Asteracanthus described in

this Decade, I have a specimen of distinct character from the Caen

limestone. It is a short, thick spine, densely covered with coarse

* Palaontographica, vol. i. p. 188.
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stellate tubercles, each* of which is supported on a circular, smooth

base or pedestal. I have named it Asteracanthus papillosus.

Locality.—The only specimen I have seen of this species is one

from Swanage, presented to the Dorchester Museum by Mr. Williams,

and liberally placed at my disposal, for description, by that in-

stitution.

Explanation of Plate.

Fig. 1. Asteracanthus semiverrucosus, size of nature.

Fig. 2. Tubercle, magnified.

P. DE M. Grey Egerton.
May 1853.
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Decade YIII. Plate IV

PH0LID0PH0RU3 GEANULATUS.

[Genus PHOLTDOPHORUS. Aoassiz. (Sub-kingdom Vertebrata. Class Piscas.

Order Goniolepidoti. Family Lepidostei. Sub -family Lepidostei homocerci. 2d Group.

Body elongated, more or less fusiform.) Dorsal fin small, opposite the ventrals; caudal

fin forked ; the lobes equil ; the base of the upper lobs invested with scales : teeth

villiform.]*

Pholidophorus granulatas, Sp. Nov.

Descri]}tion.—The genus Pholidophorus makes its first appear-

ance during the deposition of the lias, and contributes some of the

most characteristic forms of the fauna of that period. No less

than fifteen species are named and described from that formation

alone. The succeeding members of the oolitic period in Great Britain

are singularly deficient in species of this genus as compared with

the continental deposits of corresponding age ; for of the nineteen

oolitic species enumerated by Professor Agassiz in the " Poissons

Fossiles/' only one, Pholidophorus Flesheri, occurs in England. The
moi-e recent deposits have only furnished one species, the Pholido-

phorus ornatus of the Purbeck strata of Swanage. The single

specimen examined by Agassiz, and consequently the type of the

species, is a mere fragment, formerly belonging to the late Doctor

Mantell, but now in the collection of the British Museum. On
comparing this, the original, with the representation given in the

" Poissons Fossiles," an error becomes manifest in the position of

the dorsal fin. The impressions of some broken scales in the neigh-

bourhood of the tail have been mistaken for the rays of the dorsal,

and this character has been embodied in the text as distinctive of

the species, whereas the true rays of the dorsal fin are traceable in

the position which usually obtains in the Pholidophori, viz., the

middle of the back. The peculiar character of the scales is, however,

[viii. iv
]

* Poiss, Foss. vol. 2, p. 9.
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sufficient to distinguish the species from all others. Very fine

specimens have recently been found which prove this character to be

constant and uniform ; so much so, that a single scale could at once

be recognized without fear of error. The subject of this article

constitutes a second species, also from Swanage, and more nearly

allied to Pholidophorus ornatus than to any other species. The
distinctive feature most easily appreciable is the greater depth of

the body as compared with the length ; there are also differences

in the form and ornamentation of the scales, which will be de-

scribed in the sequel. The specimen selected for representation

measures 6|- inches from the snout to the commencement of the

tail. The depth of the body from the anterior limb of the dorsal

fin to the insertion of the ventral fin, is 2| inches ; and from the

nape to the insertion of the pectoral fin, 2 inches. These relative

dimensions in a specimen of Pholidophorus ornatus, 6 inches in

length, are only 1^ inch for the former, and 1^ inch for the latter,

a difference too remarkable to be attributed either to sexual pecu-

liarities or to accidental circumstances. The head measures 1| inch

in length, and If in depth, while in the allied species these dimen-

sions are reversed, the length being greater than the depth. The

bones of the head are prettily ornamented with groups of granules

arranged in a variety of patterns. They are most numerous on the

frontals and pre-frontals. This granular character occurs also on the

branchiostegous rays, the opercular flap, and the scales extending

from.the occiput to the dorsal fin. The operculum is of moderate

size, but the sub-operculum is enormously developed in the vertical

direction. The granular character is less prominent on these bones

than on the other parts of the head. The dorsal fin is placed nearer

the head than is the case in Fholidophorus ornatus. It is com-

posed of about a dozen rays, of which the first four are short and

single, the remaining ones broad with frequent transvere articula-

tions, and bifurcate extremities. The pectoral fins are of moderate

size, and contain about 18 rays, all slender except the first, which

is thick and strong. The distance between these and the ventral

fins is less than in Pholidophorus ornatus. The latter organs

contain each from 10 to 12 rays. The exterior one has an orna-

mental border of oblique osselets, the succeeding ones are stronger

than those of the pectoral fin, and have few transverse articulations,

these being restricted to the distal, bifurcate, extremities. The anal

fin is equidistant from the insertion of the ventrals and the com-

mencement of the tail. Only a trace of it remains. The caudal fin

is also deficient. The lateral line is nearly horizontal. The scales
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it traverses are large and fan-shaped. The surface of these scales is

covered with distinct striations radiating symmetrically from the

central line, and about 24 in number, 12 above the lateral line and

12 below it. In the scales above and below this principal series,

the strise are more divergent and oblique on the lower part of the

scales than on the upper. On the back, and occasionally in other

parts, the striae are intermixed with fine granulations. The pos-

terior edges of the scales are serrated. The scales in Pliolidophorus

ornatus have the striations less numerous, coarser, and less divergent

;

and the posterior edges are more deeply notched. The scales on

the back and belly in both species are considerably smaller than

those on the flanks.

Locality.—This species was procured at the Swanage quarries by

Mr. Wilcox, and transferred with his collection to the Dorchester

Museum.

Explanation of Plate.

Fig. 1. Pholidophorus granulatus, size of nature.

Fig. 2. Scales magnified.

Fig. 3. Scales of Pholidophorus ornatus, magnified.

P. DE M. Grey Egerto:^^.

July 1858.
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Decade YIII. Plate Y.

ISTIONOTUS. Gen. Nov.

[Genus HISTIONOTU (Isnov, a sail, and vcotos, the back). Egerton. Sub- •

kingdom Vertebrata. Class Pisces. Order Goniolepidoti. Family Lepidostei. Sub-family

Lepidostei homocerci. 2d Group Body elongated, more or less fusiform.) Dorsal fin

commencing behind the nape and extending to the tail ; teeth elongated ; scales serrated,

articulated as in Pholidophorus.]

Histionotus angularis. Sp. Nov.

Description.—The subject of this article presents a more remark-

able combination of characters than any fossil fish with which I am
acquainted. It has the head and tail of a Lepidotus, the dorsal fin

of an Ophiopsis, the scales characteristic of the genus Pholidophorus

and the form of a Semionotus. At the same time it differs so

essentially from each of these genera, that it can be assigned to

none of them. The generic title I have adopted records its most

emblematic feature, the dorsal fin. The specimen figured in the

accompanying plate, (the only one of which I am at present cog-

nizant, with the exception of an imperfect one in the Museum of

Practical Geology,) measures 6 inches from the nose to the com-

mencement of the caudal fin, the head occupying about one third

of the entire length. The greatest depth, 2^ inches, occurs at the

pointof commencement of the dorsal fin. The outline of the head
very much resembles that of Lepidotus minor in the rapid declina-

tion of the frontal bones and the prognathic character of the jaws.

The interior of the mouth is not visible ; it is impossible, therefore,

to determine whether it was furnished with supplementary teeth,

as in Lepidotus and Semionotus, or with a single row, as in Pho-

lidophorus. The piincipal series is well displayed ; the teeth com-

posing it are very uniform in size and shape
;
they are straight

elongated cones with blunt apices, and quite smooth on the surface
;

nearly resembling the outer teeth in some of the slender-toothed

Lepidoti ; the pre-operculum is unusually strong and very rugged

[viii. v.] 8 F
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on the surface. The other opercular bones are high and narrow
;

they are covered superficially with flattened imbricated scales of
ganoine. The coracoid bone is broad and flattened out posteriorly.

The superficial ornament is uniform with that on the opercular

bones. The rays composing the pectoral fins are long, and the

transverse articulations near their extremities are very numerous

;

they are about 1 2 in number No fulcral rays appear to have been
present in these fins. The ventral fins are situated rather behind
the centre of the body. They are of moderate size, and have several

strong elongated scales on their anterior margins. The impression

alone of the anal fin is preserved. This shows it to have been of

considerable size, and to have extended very far back, almost to

the commencement of the caudal fin. The latter fin is also, for the

most part, deficient in the specimen, although enough is seen to

prove its resemblance to this organ in Lejndohts. The most re-

markable feature in this fish is the dorsal fin. It originates about

half an inch behind the occiput, and extends from thence without

interruption to the commencement of the lobe of the tail. The
outline of the back is also very peculiar in this fish. It rises

rather abruptly from the head to the dorsal fin, it then declines

gradually for about 2 inches, and thence slopes suddenly to the tail.

In lieu therefore of the graceful sweeping form which generally

prevails in this family, we have a somewhat angular outline of

back, which, together with the prominent snout, has suggested the

specific name. The dorsal fin is fortified by a set of fulcral scales

and spines on its anterior margin, but these are by no means so

strongly developed as in the species of Lepidotus most nearly allied

to this genus. The fin rays are thick, they bifurcate at a short

distance from their base, and are thence traversed by numerous

approximpvte transverse divisions. Before the point of bifurcation

these articulations are few. It is impossible to count the number

of the rays, as the fi*n is by no means perfect, they cannot, however

be computed at fewer than 40. The scales are very uniform in size

and shape in all parts of the body, except in the vicinity of the

tail. The exposed surface is rhomboidal, the vertical axis being the

longest. The angles vary but slightly from right angles. The upper

posterior ones being slightly acute, the lines of union between the

scales in the dorso-ventral series are oblique to the longitudinal axis

of the body ; the more so from the direction of the series themselves

being at a considerable angle downwards and backwards. There

are from twelve to fourteen scales in each series. The lateral line

is nearly straight ; it occupies the sixth row of scales in descending
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order from the back. The surface of all the scales is smooth on the

anterior portions. The posterior margins are finely serrated, and

the surface of the scale in the vicinity of the serrations is finely

striated ; the stripe agree in number with the serrations, being

due to the persistance of the marginal serrations of earlier periods

of growth. The scales are imited by long processes on the under-

surfaces, very similar to the corresponding parts of the scales of

PJiolidophoriis, and differing entirely from those of Lepidotus or

Ophiopsis.

Affinities.—The affinities of the genus Histionotus have been

considered at the commencement of this article. I would only

add that, on the whole, it seems to be more nearly allied to Pho-

lidophorus than to any other genus. It may, perhaps, hereafter

be thought advisable to remove to this genus some of the fishes

with long dorsal fins now grouped with the Pholidophori, rather

than to the genus OpMopsis, as suggested in the description of

Opldopsis hreviceps in the Sixth Decade.

Locality.—The specimen described above, and figured in the

accompanying plate, was procured by me in the course of the

present year from one of the quarries of Purbeck stone at Swanage.

Explanation of Plate,

Fig. 1. Histionotus angularis, size of nature.

Fig. 2. Scales, magnified.

Fig. 3. Under surface of scale, magnified.

P. DE M. Grey Egerton.

May 1853.
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Decade VIIL Plate VI.

ASFIDORHYNCHUS FISHERI.

[Genus ASPIDORI/TNCHUS. Agassiz. (Sub-kingdom Vertebrate. Class Pisces.

Order G oniolepidoti. Family Sauroidei. Sub-family Sauroidei homocerci. 1st Group.

Tail forked.) Body much elongated
;
upper jaw produced in the form of a beak; pectoral

and ventral fins rounded ; dorsal fin far back and opposite the middle part of the anal fin
;

tail forked ; scales higher than wide, especially in the middle part of the body ; teeth

extending in the upper jaw beyond the point of the lower jaw.]*

Aspidorhynchus Fisheri. Sp. Nov.

Description.—Three species only of this genus are figured and

described by Professor Agassiz m the " Poissons Fossiles.'' In addi-

tion to these, six others are named and briefly noticed. The

characters of all these are well known to me, with the exception

of Aspidorhynchus Wcdchneri, a fossil of the lias of the Oberlacd

Badois ; of which 1 have never seen a fragment. As no informa-

tion is given with respect to this fish, and as it is not likely that

it can be identical with a Purbeck species, it will be omitted in

considering the subject before us. Of the eight remaining species,

five are from the oolites of Solenliofen and Kelheim ; one from the

lias of Whitby ; one from the Oxford clay of Christian Malford ; and

one from Barra do Jardim in Brazil, from a stratum probably about

the age of the Green Sand. The subject of this article, a fish of the

Purbeck beds, difiers in many respects from all the species alluded

to by Agassiz, and possesses individual features so clear and distinc-

tive, that it would be superfluous to enter at length into a descrip-

tion of the agreements and discrepancies existing between it and the

other members of the genus. A simple enumeration of the characters

of the species will suffice to establish it without risk of confusion.

In form a^d proportions, it holds an intermediate position between

Aspidorhynchus acutirostris and Aspidorhynchus mcindibularis,

[viii. vi.]

Poiss. Foss. vol. ii. page 14.



2 BRITISH FOSSILS.

being more slender than the former, and less so tlian the latter.

In general appearance it is not unlike the common Belone of our

British seas. The specimen selected for description has been kindly

lent for that purpose by the authorities of the Dorchester Museum.

It measures 13 inches from the snout to the base of the caudal fin,

and 1| inch in depth at its greatest diameter. The head measures

S-r%- inches in length
;
nearly 1 inch of this measurement being due

to the prolongation of the rostrum beyond the symphisis of the

lower jaw. This portion of the snout is characterized by deep

longitudinal striae, while the base is perfectly smooth. The sur-

face of the cranial bones, but more especially of the prefrontals,

is studded with small granules interspersed with ridges of enamel

grouped together in an elegant pattern, and arranged for the most

part in a longitudinal direction. The lower jaw has a single row of

small close set tubercles on its median line. In advance of the

blunted extremity of the symphisis of the rami, a single, solid, conical

osselet is articulated, forming the apex of the lower jaw. This pecu-

liar structure is common to all the species of Aspidorhynchus, but

does not, so far as I am aware, occur in any other genus. The orbit

is large, and situated near the angle of the jaws. The latter are

furnished with a formidable array of sharp incurved teeth. Those of

the lower mandible appear in the specimen figured to have been the

largest ; but a portion of an upper jaw in my possession leads me to

conclude that the armature of the upper maxillary bone was not at

all inferior in power to that of the lower maxillary. All the teeth

appear to be quite smooth. The opercular apparatus is defective.

The operculum Is wanting, but owing to this, perhaps lucky, acci-

dent, the bronchial arches are exhibited
;
parts rarely preserved in

the fossil state. The sub-operculum is small, and apparently smooth.

The pre-operculum, on the contrary, is large, and ornamented on

its lower limb with a row of distinct plaits of enamel. The pos-

terior angle is nearly a right angle. The pectoral fins are much
mutilated

;
they appear to have been small, and to have been sup-

ported by a feeble thoracic arch. The ventral fins are also much
broken. They are situated 8 inches from the snout, and 5 from

the tail. The rays composing them are broad, and the transverse

articulations are numerous. The anal fin is inserted 2| inches from

the base of the caudal fin. The anterior rays are long, and bifurcated

at their extremities, but the succeding ones decrease rapidly in length,

giving a slender and pointed character to the fin. The number of

YSiys is uncertain, but they seem to have been not fewer than 14

or 15. The dorsal is the most remote of all the fins, its origin being
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only 2 inches from the commencement of the tail. This backward

position of the dorsal fin is a feature found in all the Aspidorhynchiy

but in the species under description it obtains its maximum eccen-

tricity. The scales are for the most part exposed on their under-

surface. The principal series, or that traversing the middle of the

flank, is composed of scales about half an inch in depth. This is

succeeded above and below by several series of much smaller dimen-

sions. The substance of all the scales is thinner than in any of the

oolitic species, and the articulating rib on the inner face is less

prominent. The outer surface of the scales, with the exception of

those along the back of the fish, is smooth and devoid of ornament.

The dorsal series, however, is characterised by strongly marked
crests of enamel, arranged in continuous lines in the longitudinal

direction of the scales. These ridges are most prominent in front of

the dorsal fin. The tail is slender and deeply forked, forming an

appropriate finish to the graceful outlines of this, one of the most

elegant denizens of the waters in which it lived.

Locality.—The Dorchester Museum possesses two specimens of

this rare fish, procured by Mr. Wilcox, of Swanage, from the quarries

of Purbeck stone in that vicinity. I have named it in compliment

to the Eev. Osmund Fisher, owing to whose exertions the town of

Dorchester is in possession of a very thriving museum, and through

whose kindness I have had the opportunity of examining all the

valuable materials in that depository.

Explanation of Plate.

Fig. 1. Aspidorhynchus Fisheri, size of nature.

Fig. 2. Dorsal scales, magnified.

P. DE M. Grey Egerton.

June 1853.
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Decade YIII. Plate VII.

Figs. 1—5.

pholidophorus higginsi.

[Genus PHOLIDOPHORUS. Agassiz. (Sub-kingdom Vertebrata. Class Pisces

Order Goniolepidoti. Family Lepidostei. Sub-family Lepidostei homocerci. 2d Group.

Body elongated, more or less fusiform.) Dorsal fin small, opposite the ventrals ; caudal

fin forked ; the lobes equal ; the base of the upper lobe invested with scales ; teeth

villiform.]

Synonym.—Pholidophorus Higgiasi. Stutchbury.

Description.—This diminutive member of the genus Pholido-

phorus was named by Mr. Stutchbury, of the Bristol Institution, in

compliment to the discoverer ; but as no figure or description of

the species has yet been published, I have selected it as an appro-

priate subject for this Decade. It is one of the smallest species of

the genus ; the largest of all the specimens hitherto found not

exceeding 2 inches in length. It is remarkable also for the large

size and great solidity of the scales. The specimen I have selected

for representation is not so complete as some others, but it gives

the best idea of the form and characters of the head and scales,

features which are for the most part either crushed or deficient in

the other examples. It differs remarkably from the other small

Pholidophori in the thick and short-set proportions of the body, in

which respect it contrasts strongly with the elegant outlines of

PliolidophoTUS gracilis of Count Miinster—tlie smallest species

hitherto described. The head measures rather less than one third

of the entire length, and is about equal to the largest diameter of

the body. The muzzle is pointed, and the gape wide. The bones

of the head and opercular appendages are smooth and lustrous.

Those appertaining to the maxillary apparatus are more or less

distinctly characterized by fine longitudinal plaits running parallel

to the larger diameter of the bones. The surface of the lower

jav/ is pierced on its under side by seven or more large punctures

for the passage of the mucous ducts. Both jaws are furnished with

[viii. vii] 8 H
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a single row of smooth thick-set villiform teeth. These are well

seen in the enlarged representation of a detached head (fig. 2 of the

Plate). The pre-operculnm is more nneven superficially than the

associated bones, the undulations becoming very strongly marked
as they approach the posterior margin, which, however, is not in-

cised. The operculum is triangular, the apex directed downwards

;

the sub-operculum is nearly as large as the operculum, and both are

traversed by indistinct concentric lines of growth. The scales

conveying the mucous duct are quadrilateral in the anterior and

middle parts of the body, but as they approach the tail the posterior

angles are bevelled off, and the long diameter of the scales gradually

reduced until they assume the lozenge form. The canal is unusually

large, and its course is prominently raised above the surface of the

scales. The apertures are for the most part in notches at the poste-

rior margins, but occasionally there is, in addition, an orifice in the

centre of the scale. The scales immediately below the lateral line

are the largest, and are also quadrangular. Tliose below this series,

as also those above the lateral line, diminish rapidly in size, and

lose at the same rate their angular outline. The surfaces of all the

scales are perfectly smooth, and invested with a dense covering of

ganoine. The free margins of the larger scales are armed with

two or three sharp cusps, but in the smaller scales these are either

reduced to a single point or are altogether absent. The fins are

mutilated in all the specimens. The pectoral fins appear to have

been broad, and to have contained not less than 16 rays. The

position of the dorsal fin is rather remote. The ventrals are small,

and are placed about the middle of the body ; the anal fin is about

the dimensions of the dorsal fin, and is situated nearer to the

ventrals than to the tail. The latter fin is not preserved in any of

the specimens.

Locality.—All the specimens yet discovered of this and the two
following species of fossil fish, where found by Mr. Higgins in a

single block of Gotham marble from the lower lias of Aust Passage

There are not less than 14 or 15 individuals all grouped together

in a matrix not larger than the plate which accompanies this

description. Owing to the liberality of the discoverer, specimens

of this species are in the collections of the Bristol Institute, the

Rev. P. B. Brodie, the Earl of Enniskillen, and my own ; and I am
indebted to him and the other possessors for the loan of their

(specimens for the purpose of comparison and description.
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Plate VII. Fig. 6—8.

Pholidophorus nitidus. Sp. Nov.

Description.—Associated with the preceding group of fish, two

specimens were found, which although very imperfect, incontestably

constitute a new and distinct species Pholidophorus, Among
the numerous members of this overcharged genus, many of which

are remarkable for graceful forms and proportions, none can vie

with the subject of this memoir for symmetry and elegance. As

compared with Pholidophorus Higginsi, the head is smaller, the

body more slender, and the shape and proportions of the scales

dissimilar. The imperfection of the specimens precludes a very de-

tailed description of the species, at the same time enough remains

to establish specific characters which may be safely relied on. One

specimen, belonging to the Bristol Institution, shows the impression

of a portion of the head and the opercular apparatus. It was

evidently small in relation to the body, and the surface of the bones

was smooth and highly polished. The other specimen, of which a re-

presentation is given double the natural size, belongs to Mr. Higgins.

It shows the greater part of the trunk, together with the dorsal

and one ventral fin. These are situated opposite each other, and

are composed of a small number of fine fin rays. The scales are

beautifully preserved, without either dislocation or fracture, and

present the following characters. The principal series, or that

constituting the lateral line, contains the largest scales. They are

oblong in form, being considerably higher than they are wide. The

posterior angles are slightly rounded. The central area of each

scale is traversed by a ridge indicating the course of the mucous

tube, and in addition to the notch at the posterior margin for the

exudation of the lubricating secretion, there is also on each scale a

foramen on the upper margin of the tube (Plate 7. fig. 7.) The row
of scales immediately below the lateral line is next in importance.

In this set the vertical diameter is much reduced, and in the suc-

ceeding rows, about four in number, this diminution is progressive,

the scales in the vicinity of the ventral fins being nearly equilateral.

Above the late.ral line one row of large scales occurs, and this is

succeeded by four or five rows in which not only are the dimensions

exceedingly reduced, but the posterior margins, by the elongation

of the lower angles, assume the lozenge form. They are all highly

lustrous, and the only irregularities of surface discernable with a

pocket lens are the concentric undulations recording the successive

growths of the scales.

[VIIL vii.] 8 H 2
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Locality.—These specimens were found in the same block of

Gotham marble at Aust as those described in the preceding memoir,

Plate VII. Fig. 9—12.

LEGNONOTUS. Gen. Nov.

[Genus LEGNONOTUS {Myvov, a fringe, vutos, the back). Egerton. (Sub-kingdom

Vertebrata. Class Pisces. Order Goniolepidoti. Family Lepidostei. Sub-family

Lepidostei homocerci.) Dorsal fin extending from the nape to the tail ; teeth conical.]

Legnonotus Cothamensis. Sp. Nov.

Description,—The same block of Gotham marble which con-

tained the two preceding species, yielded also the curious little fish

represented in the accompanying plate (fig. 9.), of twice the natural

size. The head and detached jaw, of which enlarged views are

given at figs. 10. and 11., probably belonged to the same species,

at all events they differ entirely from the characters of Pholido-

phoriis, the only other genus associated with them. It is not

without some hesitation that I have ventured on the slender evi-

dence aff'orded by a mutilated specimen, and a few fragments to

establish a new genus ; and I should not have done so, could I by
any licence of interpretation of the characters of genera already

acknowledged have referred this fish to any one of them. The
dorsal fin is a feature of such paramount importance, that it cannot

be disregarded ; and the peculiarities of this organ in the subject

before us, are quite irreconcileable with any genus hitherto dis-

covered. It commences immediately behind the nape and extends

nearly to the tail, and contains about 30 rays all supported on

strong perpendicular interapophyses. Six or seven of the anterior

rays are single spines, rather arched and shorter then the succeed-

ing rays. The latter are thicker than the anterior ones, and

although single for some distance from the body, are subdivided

at their extremities and traversed by transverse articulations at

rather distant intervals. The nearest approach to this construction

of the dorsal fin is found in the Sauroid genus Macrosemius, but in

other respects Legnonotus resembles a Pholidophorus, or still more

nearly the genus Notagogus. The former has a small single fin on

centre of the back, the latter has a double dorsal fin ; features quite

sufficient to distinguish them from the subject before us. The fish

measures IJ inch from the insertion of the pectoral fin to the base

of the tail, and of an inch in depth. The dorsal fin occupies an

inch of the back, and the anal fin is nearly an inch distant from
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the pectoral fin. These fins are both small^ and the rays continue

the greatest part of their length without subdivision
;
they are,

however, fimbriated at their extremities. The scales are very thick

and solid, and of variable and rather irregular forms. The ganoid

investment is very dense and lustrous. The posterior margins are

coarsely serrated. A large fulcral scale occupies the base of the

upper lobe of "che tail. The latter organ is mutilated, but it is

probable from what remains, that it v/as blunted in form, or at all

events not deeply forked. The lateral line is nearly horizontal.

The head figured as probably appertaining to this fish shows the

operculum and the lower jaw. The former is characterized by a

rough pattern of flattened tubercles of enamel, very difi*erent in

this respect, as also in form, from the corresponding part in the

genus Pholidophorus. The lower jaw is strong, and armed with a

single row of stout incurved teeth, in the form of elongated cones,

with rather blunt points, not unlike the outer row of teeth of some

of the more slender toothed Lepidoti or jEchmodi. They are well

seen in a detached jaw represented at fig. 11 of the plate. On
comparing this figure with the PJiolidophorus head (fig. 2.), the

difierence of the dentition of the two genera is easily appreciated.

Locality.—This Ichthyolite was discovered by Edmund Thomas
Higgins, Esq., at Aust, in the same block of Gotham marble which

contained the two species of Pholidophorus figured on the same

plate. It is in his possession, and I am indebted to his liberality

for the opportunity afforded me of making it available for this

Decade.

Explanation of Plate.

rig. 1. Pholidophorus Higginsi, size of nature.

I'ig. 2. Head of ditto enlarged, twice the size of nature.

Eigs. 3. 4. 5. Scales of ditto, 4 times the size of nature.

Eig. G. Pholidophorus nitidus, twice the size of nature.

Eigs. 7. 8. Scales of ditto, 4 times the size of nature.

Fig, 9. Legnonotus Cothamensis, twice the size of nature.

Eig. 10. Head of ditto ditto ditto.

Eig. 11. Lower jaw of ditto ditto ditto.

Eig. 12. Scale of ditto, 4 times the size of nature.

P. DE M. Grey Egerton.

July 7, 1853.
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Decade VIII. Plate YIII.

PTTCHOLEPIS CURTUS.

[Genus PTYCHOLE PIS. Agassiz. (Sub kingdom Vertebrata. Class Pisces. Order

Goniolepidoti. Family Sauroidei. Sub-family Sauroidei homocerci. 1st Group. Tail

forked.) Scales thick, elongated, plicated transversely on the base, and deeply furrowed

longitudinally; under-surface smooth, and devoid of rib; pectoral fins pointed; dorsal

fin opposite the ventral fins ; anal fin remote.]

Pti/cholepis curtus^ Sp. Nov.

Description.—The beautiful little specimen figured in the plate

accompanying this description affords another proof (were further

evidence requisite) of the value of dermal characters in the deter-

mination of fossil fishes, more especially those of the secondary

formations, where the internal skeleton is so rarely preserved. Were
a mere outline of the fish before us submitted even to Professor

Agassiz himself, I very much doubt whether he would recognize or

acknowledge in it a species of his genus Ptycliolepis, so little do its

short and thickened proportions resemble the slim, elegant forms

of the Sauroid family in general, or correspond with the known
species of its own genus ; and yet the inspection of a single scale,

or even a fragment of one, would at once reveal to him its true

generic afiinity. The fish has retained its natural form without

distortion of the body or dislocation of its parts. The pectoral^

ventral, and a portion of the caudal fin are wanting ; with these ex-

ceptions, it is in perfect preservation. The length from the nose to

the insertion of the tail is 4j inches, of this measurement the head

occupies nearly If inches, more than a third of the entire length

In Ptycliolepis Bollensis, the head meastires only a fourth of the

total length. The depth of the body at the dorsal fin is l^V iiiches.

These proportions . serve to distinguish this from the previously

known species; they are, however, associated with other distinctive

features to be mentioned in the sequel. The head, as noticed above,

is large ; the outline forms a very regular isosceles triangle. The

[vilL viii.] 8 I
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orbit is of moderate size, and placed in a forward position. The
snout is thickened and rounded at its extremity. The mouth is

large, and capable apparently of great distention. The operculum is

quadrilateral, and the sub-operculum triangular. The line ofjunction

between them runs obliquely upwards and backwards The pos-

terior border of these bones is nearly perpendicular. All the cranial

bones and their appendages are highly ornamented by deep grooves,

arranged in a variety of elegant patterns. On the upper part of the

head they are grouped longitudinally, running in sinuous, and

sometimes inosculating lines, from the occiput to the snout. On
either side the latter, they are retroflexed with a sigmoid curve,

exactly resembling the common tattoe pattern on the alee of a New
Zealander's nose. On the premaxillary bone the}^ are parallel to its

lower margin, and on the lower jaw they run obliquely downwards

and backwards. The opercular bones are less deeply sculptured,

and the furrows are more distant. On the posterior angles they

become almost obsolete. The scales (with the exception of a few

immediately behind the thoracic arch) (Plate viii. lig. 2.) are long and

narrow. The base of each is marked by three or four distinct bars.

The surface of each scale behind the base is cut by two (or sometimes

more) grooves, always varying in length, but rarely extending to

the posterior edge of the scale, which is deeply notched. They are

all incrusted with a thick and lustrous coat of ganoine. The an-

terior insertion of the dorsal fin is equidistant from the nose and

the commencement of the tail. The fin itself is moderately long,

and contains 22 rays. Of these the sixth and seventh from the

front seem to be the longest. The transverse articulations of the

rays are very frequent near the base, but become more and more

distant. After the fourth articulation the rays are grooved, but

they do not dichotomise, so far as the fin is preserved in the specimen.

It is devoid of fulcral scales. The base of the pectoral fin is all that

remains of this organ. The anterior rays are disproportionately

strong. The ventral fins are deficient, but they seem from the

impression on the shale to have been small. They are inserted

below the hinder part of the dorsal fin. The anal fin is small, and

very distal in position. Its hinder rays almost reach the tail. The

latter is of moderate size, and forked. It has a strong fringe of

oblique rays along its upper margin, and a similar one, though

finer, protects the lower edge. A few of the terminal vertebrae

of the column are preserved. They diminish gradually in size,

and terminate at the commencement of the upper lobe of the

caudal fin.
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Affinities.—The dermal characters of this species associate it very

closely with Ptycholepis Bollensis ; the individual scales, however,

are proportionately longer and narrower, and differ in the arrange-

ment of the sculpture. I have evidence of a third species occurring

with the two former, in the lias of Lyme Regis, in which the scales

are still more elongated ; but the subject of the present memoir is

easily distinguished from the other members of the genus, by the

striking proportions of the fish described above.

Localities.—The only specimen I have seen of this species was

found in the lias beds, between Lyme Regis and Charmouth. It is

the property of Mr. Beccles, of St. Leonards-on-Sea, to whom I am
indebted for permission to figure and describe it.

Explanation of Plate.

Fig. 1. Ptycholepis curtus, size of nature.

Fig. 2, 3. Scales magnified.

P. DE M. Grey Egerton.

May 1853.
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Decade YIIL Plate IX.

OXTGNATHUS. Gen. Nov.

[Gaaas OX^GXATHUS. Egsrtox. (Sub-kingdom Vertebrata. Class Pisces.

Order Goniolepidoti. Family Sauroidei. Sub-family Sauroidei homocerci. 1st Group.

Tail forked.) Body elongated ; head pointed
;
jaws furnished with numerous small in-

curved teeth, intermixed with larger ones ; scales thick, small, rhomboidal, and covered

with siauous longitudinal furrows
;
pectoral fins short and broad ; ventral fins large

;

anal fin small.]

Oxygnathus ornatus^ Sp. Nov.

Description.—This fish has so many striking peculiarities, that it

has been necessary to create a new generic title for its designation.

The slender lanceolate form of the body resembles some species of

Eugnathus, the characters of the teeth and jaws approach those of

SauTopsis, while the peculiar ornamentation of the scales can only

be compared to thai) found in the heterocerque genus, Acrolepis.

The combination of these characters, and the addition of others not

found in the above cited genera, establish the propriety of selecting

for this form a new generic appellation. The specimen measures

9^ inches, from the snout to the base of the caudal fin, of which the

head occupies 3 inches. The greatest depth of the body was probably

not more than 2 inches, but the attitude of the fish is such that this

measurement cannot be ascertained with precision. This, however,

is clear, that the deepest part was immediately behind the nape,

from which point the body gradually tapers to the tail. The dorsal

and caudal fins are both absent. The form of the head is more

pointed than in any of the Sauroid genera, except those with elon-

gated muzzles, such as Aspidorhynchus, Belonostomus, and Saur-

ichthys. In consequence of the extreme tenuity of the bones of the

head few are preserved entire, with the exception of the dentigerous

bones, and the hyoid and branchiostegous apparatus. These are

all covered with a surface ornament, composed of fine vermicular

plaits of enamel, arranged for the most part in longitudinal direc-

[viii. ix.] 8 K



2 BRITISH FOSSILS.

tions. The remnant of one of the opercular bones shows that this

pattern did not extend to those bones
;
they seem, however, to

have been covered with a fine and rather indistinct granulation,

intermixed with raised lines, running parallel to the posterior margin

of the flap. The teeth are numerous in both jaws. The larger ones

are conical, sharp, and hooked at the extremity. The smaller ones

are of the same form, and fill up the irregular interspaces between

the larger ones. They together form a single row, fringing the

margins of the mouth. The symphisis of the lower jaw is remarkably

acute. The branchiostegous rays are beautifully displayed, occu-

pying the angle between the jaws. There appear to have been

about twelve on either side. The pectoral fins are composed of a
series of flattened rays, about thirty in number. They are devoid

of transverse articulations, but dichotomise when near their ex-

tremities. The ventral fins are situate nearer to the anal than to

the pectoral fins. They are smaller than the latter, although larger

than the corresponding organs in the allied genera. They contain,

in addition to three or four small marginal appendages, about 24

rays. These are rounded, have frequent transverse articulations, and

bifurcate at their extremities. The anal fin is short and small. It

occupies a position midway between the anterior insertion of the

ventral fins, and the commencement of the tail. It contains 16 or

18 rays of similar character to those composing the ventral fins.

The scales are small, and very numerous. They vary in form and

size, on difierent parts of the body, but they all correspond in the

character and distinctness of the surface ornament. This consists

of elevated ridges of enamel, arranged for the most part in longi-

tudinal directions, in reference to the outline of the fish, but

obliquely as regards the individual scales. On the nape a few

granulations are interspersed with the ridges. The latter, however,

predominate in all other regions of the body. The scales near the

tail are thicker than those on other portions of the trunk, and the

ornament more coarse. Each scale has a thick rib on its under

surface, which locks in reciprocally with that of the adjoining scale,

and secures the continuity of the series against accidental dis-

location.

Affinities.—The character of the scales alluded to above marks

out the genus Oxygnathus, as distinct from all others. The only

approach to it is in the genus Acrolepis, but (in addition to the

latter being aheterocerque fish, which alone would forbid the union,)

the differences in the form of the scales, and the arrangement of the

sculpture, sufficiently distinguish it from that genus. A slight re-
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semblance may, perhaps, be traced between these scales and those

of Gyroleins; but, here again, we have probably a heterocerque fish,

it being restricted to beds older than the lias. As compared with

the Liassic Sauroid genera, already described, this fish differs from

them all, nor can it be ascribed to any of those genera named, but

not yet described, viz., Thrissonotus, Gentrolepis, Endactis, or

Cosmolepis.

Locality.—The figure and description are taken from a specimen

in the collection of the Earl of Enniskillen, found in the lias at

Lyme Regis.

Explanation of Plate.

Fig. 1. Oxygiiathus ornatus, size of nature.

Fig. 2, 3, 4. Scales of ditto, magnified.

P. DE H. Grey Egerton.

May 1853.
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Decade YIII. Plate X.

PTCNODUS LIASSICUS.

[Genus PYCNODUS. Agassiz, (Sub-kingdom Yertebrata. Class Pisces. Order

Goaiolepidoti. Family Pyenodontidse.) Body short, deep, and adpressed ; three or five

rows of smooth, flattened, oblong, tritoral teeth, on each ramus of the lower jaw ; five

rows of similar teeth on the vomer ; incisive teeth in both jaws.]

Pycnodus liassicus, Sp. Noy.

Description.—The announcement of the occurrence of fishes

belonging to the family Pycnodontidce, in the lias of Great Britain

and Wurtemberg, recently made in a memoir read at the Geological

Society,* has been quickly followed up by the discovery of a true

Pycnodus, from the same formation. This interesting specimen was

brought to light during the operation of transferring the fine collec-

tion of fossil fishes in the British Museum, from the cases in Room 6,

to their new position in Room 2. It is supposed to have been

derived from the lias of Barrow-on-Soar, and, although far from

perfect, is, nevertheless, sufiiciently so to leave no doubt as to its

natural afiinities. In referring it to the genus Pycnodus, I have

been guided mainly by the characters of the dentary apparatus.

The general contour of the body has more resemblance to a Microdon,

or a Gyrodus, and wants the elongated caudal pedicle of the typical

Pycnodi ; but the characters of the teeth are so decisive, that I have

no hesitation in referring it to the latter genus. The specimen

figured in the plate measures from the symphisis of the lower jaw
to the commencement of the tail, 4 inches. The greatest depth,

following the direction of the dorso-ventral series of scales, is 3^
inches. The anterior portion of the trunk is highly vaulted ; the

summit of the nape being nearly 1 inch higher than the occiput.

The frontal and facial line is straight, and steeply inclined. The

lower jaw is unusually large (fully 1 inch in length), and renders

* Quarterly Journal of Geol. Soc, 1853, page 276.

[VIII. X.] 8 L
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the prognathic character very decided. The orbit is situated in a

high and very forward position. The upper limb of the operculum

is nearly horizontal ; the posterior margin slopes downwards and
forwards, in an easy curve. The preoperculum is high and narrow.

Wherever the surface of the cranial bones is preserved, it is covered

with small flattened granules, distinct from each other, and not

grouped in radiating or other patterns. The anterior or incisive

teeth are elongated cones, slightly flattened at the apices ; the

succeeding teeth are shorter and broader. The outer row only is

visible, and these being comparatively small, we may conclude from

the general rule applicable to this genus, that each ramus had five

rows of teeth, those comprised in the second row being considerably

larger than the remainder. One large tritor is seen in a position

which indicates that it belonged to the central or principal row of

the vomerine teeth. Several smaller ones scattered about may have

belonged to the lateraL series, of which there were probably two

on either side of the central one. The form of all these teeth is

more or less oblong, and the crowns are smooth, devoid alike of

the inequalities of the Microdon teeth, and the rugosities of the

Gyrodi. The dorsal and anal fins are large, and opposed to each

other. The former has 20 rays, the latter about 15. These are all

articulated to dilated extremities of strong interapophyseal osselets.

The ,Tays are single at first, but they soon dichotomize, and are

marked by very closely arranged transverse articulations. The

course of the spinal column is nearly straight, and does not coincide

with the arched form of the dorsal outline. The vertebral centra

were cartilaginous, but the apophyses strong and bony. The scales

are much mutilated. Those of the nuchal region are the largest.

The impression left on the stone proves them to have been orna-

mented with diverging curved lines of sm.all tubercles, sweeping

downwards and outwards from the central area of each scale. The
succeeding scales below are of smaller dimensions, but they all

partake of the high narrow character so generally prevailing in this

family. They are covered with small flattened tubercles, similar to

those found on the bones of the head. No evidence remains of the

form or position of the pectoral or ventral fins. It has been stated

above that the form of this fish differs from that recognized as

typical of the genus Pycnodus, but this remark must be taken as

having reference to the state of our knowledge of the genus.

Agassiz founded its generic attributes on the well-known Pycnodus

platessus, of the Monte Bolca beds, and in this tertiary form the

elongation of the pedicle of the tail is very striking. The only
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other species of which the trunk is preserved, with the exception of

the species of Pycnodus orbicularisy in the Paris Museum, is the

small Pycnodus rhombus, found in the Jura (?) beds of Ton-e

d'Orlando, near Castel-a-Mare ; and in this older form this peculiar

character is less prominent. The remaining thirty-two species

enumerated and partly described in the "Poissons Fossiles," rangiug

from the tertiary formation down to the Keuper, are only known
by their teeth. It is, therefore,""' quite possible that the Oolitic

species may have resembled the other Pycnodonti of that period, in

the more rounded outline of the body, and that this must therefore

be considered a specific rather than a generic condition. Be this as

it may, the characters derived from the dentition are of so much
greater moment than the mere outward form of the fish, and they

coincide so entirely with those of the well-known dental apparatus

of the genus Pycnodus, that no doubt remains upon my mind as to

the propriety of assigning the subject of this article to that genus.

Locality.—The only specimen I have met with of this species is

the one represented in the plate.

Explanation of Plate X.

No. 1. Pycnodus liassicus, size of nature.

Nos. 2, 3. Front teeth, magnified.

Nos. 4, 5. Vomerine tritor, ditto.

No. 6. Nuchal scale, ditto.

P. DE. M. Grey Egerton.

July 7, 1853.
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SUPPLEMENT TO DECADE VIII.

The delny which has occurred in the publication of tliis Decade has

been so far fortunate, that in the interval which has elapsed since the

completion of the manuscript, several specimens have been discovered, of

species described therein, substantiating the characters already given, and
supplying others which were deficient in the materials originally examined.

As several of the species were founded upon single specimens, it is of con-

sequence that the opportunity of recording this additional evidence should

not be lost, although it would not be advisable to incorporate it in the

descriptions completed two years since, and which are now in type.

Article V. Plate V.

Tlistionotus angularis.—This genus and species was determined by a

single specimen, in my own collection. The Museum of Practical Geology

has now two specimens of the genus, one of which belongs, no doubt, to

the same species. The other is a portion of a much larger fish, and may
possibly indicate a second species, but it is too imperfect to afford any

reliable evidence of distinctive character. Both these specimens are from

the Swanage quarries.

Article VI. Plate VI.

Aspidorhynchus Fisheri.—The British Museum and the Museum of Prac-

tical Geology now possess good specimens of this species. The original

of Plate 6 is so perfect, that no further evidence was necessary to complete

the specific description.

Article X. Plate VIII.

Ptycholepis ciirtus.—This species depended on the evidence of a single

specimen, in the possession of Mr. Beccles. A second specimen has recently

been sent to me from Lyme Regis (whence the first was also derived),

showing some details which were wanting in the one originally described.

The pectoral fins are here preserved. They are composed of from 18 to

20 rays each. These are strong, and closely arranged. They are single as

far as they are preserved, and show no transverse articulations. The
anterior margins of these fins were bordered. The ventral fins are placed

nearer to the pectoral than to the anal fins. They are small, and composed

of 10 or 12 slender articulated rays ; the articulations only commencing

near the extremities. The caudal fin contains about 20 rays in the upper^

and 30 in the lower lobe. The former is strengthened by a ridge of elon-

a
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gated scales, overlapping its base. Five or six of the upper fin rays are

much stronger than the succeeding ones, and have no transverse articula-

tions until near their extremities ; the remaining rays of the upper lobe,

and all those composing the lower lobe, have very frequent articulations

from the base to the extremity. The length of this specimen is oj inches

from the nose to the commencement of the caudal fin ; the depth from the

nape, 1 1 inches. The length of the head from the nose to the posterior

edge of the operculum, 2 inches.

Article XI. Plate IX. and IX*.

Oxygnaihus ornatus.—The fortunate discovery of a most perfect example

of this rare fish enables me to complete the description of those parts that

are either mutilated or wanting in the specimen originally examined. The

recent acquisition measures 11 inches from the snout to the fork of the

tail, and 3 inches in depth between the nape and the dorsal fin. The
position of the fish is such that all the fins of the left side are shown, and

by a lucky upturning of the lower jaw, both rami, together with the hyoid

and branchiostegous apparatus are displayed. The parts shown in this spe-

cimen, which were deficient in the former one, are the dorsal and caudal

fins. The more perfect condition of the anal fin renders some cor-

rection requisite in the description formerly given of this organ. It

is, in fact, not so small as I was led to suppose, but is in full proportion

to the other locomotive organs. It commences anteriorly with a few

graduated jointed rays, and not with the single fulcral rays frequently

found in this position ; these arc succeeded by the principal rays, about

30 in number, which decrease in length rapidly as they recede towards

the tail. The transverse articulations of the principal rays are frequent

near the base of the fin, but occur at greater intervals on the more distant

portion ; on the posterior rays they are also frequent, but uniform through-

out. The dorsal fin is situated immediately above the interspace between

the ventral and anal fins. It was furnished, like the anal fin, with a few

soft slender rays on the anterior margin, The succeeding rays corre-

spond also in size and character with those of the anal fin. In consequence

of a olight mutilation of the hinder extremity of the fin, the exact

number of the rays cannot be ascertained ; it was certainly not less than 30.

The most remarkable and wholly unexpected character of this fish is pre-

sented by the form and structure of the caudal fin. This organ is deeply

cleft into two lobes ; the upper one measures 3|- inches in length, the

lower one only 2-|. The former has a scaly investment from the base to

the extremity, below which issues a fringe of innumerable fine rays, with

frequent transverse articulations and longitudinal bifurcations. The lower

lobe contains about 24 rays ; of these the strongest occupy the middle of

the lobe, those of the upper and lower margins becoming gradually finer

as they recede from the centre. The transverse joints are nearly equi-

distant, but the intervals are greater than those on the dorsal and anal

fins. It results from these peculiarities that this fin in Oxygnathus not
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only simulates the tail of a true heterocerque fish, but carries the resem-

blance to an extent onlj found in the most heterocerque genera. I

question whether any one on seeing a drawing of this fin would hesitate a

moment in pronouncing it a palseozoic form. The solution of this pro-

blem depends upon a single point, viz., whether the rays constituting

the upper lobe of the tail are all short rays, given off from the lower

elements of the vertebral column, or whether any of them are continued

under the scaly integument to the upper part of the column. The evidence

the specimen affords is this : the centrum in the vertebrae of this genus

was ossified, a fact proved by the occurrence of several of these bodies,

seen in the specimen, where the integuments have been removed. Being

thus qualified to resist decomposition, while the softer parts perished, the

course of the spinal column becomes evident by a slight elevation of the

surface where the scaly integument rests upon it. In tracing its direction

in the posterior part of this fish, it exhibits no tendency to mount into the

upper lobe of the tail, as in the typical heterocerque fish, and, to a

certain extent, in Ophiopsis, Eiignathus, and some other homocerque forms;

but, on the contrary, it seems to terminate abruptly at the base of the

tail. For this reason I am inclined to think that, without more conclusive

evidence, it would be unwise to consider this an exception to the general

rule, with reference to the fish of the lias, although the actual resemblance

of this tail to that of a heterocerque is so striking as almost to warrant a

contrary conclusion.

Article XII. Plate X.

Pycnodus Uassicus.—The opinion I ventured to express in the descrip-

tion of this specimen, that the more shortened contour of the body as

compared with the typical Pt/cnodus platessus ought not to exclude it

from that genus, has been fully confirmed by the discovery of several

new species of Pycnodus in the oolitic slates of the Bugey. Monsieur

Thiolliere, in one of the most splendid works ever contributed to palaeon-

tological literature,* has described and figured, together with other new
and interesting forms, five species of this genus. Of these two are more
elongated than Pycnodus platessus, and of the three shorter species two,

viz., Pycnodus Egertoni and Pycnodus Pernardi, correspond in form witli

liassic species described in this Decade. There seems to be some doubt as

to the locality from which the British Museum example of this fish was
derived. In the course of last autumn I saw a second specimen of this

species presented to the Worcester Museum by the Rev. W. Symonds,
which was found in the lias of the neighbourhood of Tewkesbury.

P. DE M. Grey Egerton.
April 16, 1855.

* Descriptions des Poissons Eossiles provenont des Gisements corallines clu Jura, dans
le Bugey.



I



MEMOIRS
OF THE

GEOLOaiCAL SURVEY
OP

THE UNITED KINGDOM.

ILLUSTRATIVE OF

BRITISH ORGANIC REMAINS.

DECADE IX.

FUBLISHED BT ORDEK OF THE LORDS COMMISSIONERS OF HER MAJESTY's TREAStJET.

LONDON:
PRINTED FOR HER MAJESTY'S STATIONERY OEFICE

:

PUBLISHED BY

LONGMAN, BROWN, GREEN, LONGMANS, & ROBERTS.
1858.



LONDON : PRINTED BY EYKE AND SPOTTISWOODE, HER MAJESTT's PEINTERS.



PREFACE.

In issuing this Decade to the Public, justice requires that I should

express the great obligations of this Establishment to Sir Philip

de Malpas Grey Egerton, who had previously undertaken and

completed two similar works at the request of my predecessor.

Sir Henry T. De la Beche.

The present Decade contains descriptions and figures of six new

genera of Fossil Fishes, three of which had been named by Agassiz,

but not described or figured.

In these three Decades of Fossil Ichthyolites, Sir Philip Egerton

has described nine new genera and thirty-five species ; and in call-

ing attention to his valuable labours, I beg especially to notice the

very skilful execution of the Plates by Mr. Dinkel, whose truthful

delineations of detail, combined v/ith artistic effect, cannot be

surpassed in this branch of Palseontography.

RODEKICK I. MURCHISON,

Director.

Museum of Practical Geology,

l^tJi November 1857.
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Decade IX. Plate I.

COSMOLEPIS. Gen. Nov.

[Genus COSMOLEPIS. Agassiz. (Sub-kingdom Vertebrata. Class Pisces.

Order Goniolepidoti. Family Sauroidei. Sub-family Sauroidei homocerci. 1st group,

tail forked.) Body oval. Head small. Scales thick, small, numerous, and rhomboidal
;

sculptured on their surfaces. Pectoral fins large ; ventral fins near the pectorals ; dorsal

fin in advance of the median line, over the interspace between the ventral and anal fins
;

anal fin extended ; caudal fin large, springing from a broad pedicle.]

Species Unica. Cosmolepis Egertoni. Agassiz, MS. Morris^ Cat.

Brit. Foss., 1854.

In the generic characters here given, I have endeavoured to

express those features which distinguish Cosmolepis from the

several sauroid genera with which it has affinities in other respects.

The form of the trunk corresponds with that of Pachycormus, the

advanced position of the dorsal fin with Caturus, the extent of the

anal fin with Sauropsis, and the character of the scales and caudal

fin with Oxygnathus. It differs from Pachycormus and Caturus

in having thick sculptured scales, in the form of the tail and in the

proportions of the anal fin ; from the former in the position of

the dorsal fin. It differs from Sauropsis and Oxygnathus in the

greater depth of the trunk in relation to its length, and in the

arrangement of the locomotive organs ; and from all in the forward

position of the ventral fins. The genus was established by Professor

Agassiz, immediately before his departure for America, from the

examination of a single specimen belonging to Lord Enniskillen,

and found in the lias quarries at Barrow-on-Soar. A second spe-

cimen has been found since (now in my possession), which agrees in

generic and specific details with the original.

Description.—The anterior half of the head is deficient in both

specimens ; in other respects they are in a good state of preservation.

The type specimen is selected for the general description, as being

the most perfect, but some of the details are derived from the last

found specimen. The form of the body is elliptic, the dorsal and

[IX. i.] 9 B



2 BRITISH FOSSILS.

ventral lines forming graceful and symmetrical curves. The pedicle

of the tail is shghtly prolonged and gradually contracted, but not to

so great an extent as in Fachycormus. The length of the body from

the nape to the base of the upper caudal lobe measures one foot

;

the greatest depth in front of the dorsal fin is four inches and three

quarters ; the pedicle of the tail two inches ; from the nape to the

dorsal fin is five inches, and thence to the tail seven inches. From
the pectoral to the ventral fins is three inches and a quarter ; from

thence to the anal fin, three inches and a half, and thence to the

lower caudal lobe four inches. The pectoral fin is composed of about

twenty-five rays, the first of which is much stronger than those

behind it. The ventral fins are much dislocated ; the number of the

constituent rays cannot therefore be ascertained. They appear to

have been broad, and the rays were thick, flattened, and frequently

subdivided transversely. The dorsal fin had a few slight fulcral

scales at its base, but neither in this or the other fins is there any

evidence of the first ray having a fringed margin. It contained not

less than fifty rays, closely arranged, flattened, and composed of very

numerous ossicles. The longest, forming the apex of the fin, measure

two inches and a quarter in length ; from the apex to the hinder

margin of the fin the rays decrease rapidly in length, forming with

the base line and anterior outline of the fin a nearly equilateral

triangle. The rays of the anal fin are too numerous and indistinct

to be accurately numbered. They correspond in character v/ith the

dorsal rays, but are shorter, and decrease in length more gradually

towards the tail. The base of the fin measures two inches and

three quarters, and it may be computed to have contained at least

seventy rays. The caudal fin is broader and not so deeply cleft as

that of Oxygnathus, but it corresponds with it in having the upper

lobe invested with scales. So strongly marked is this character

in both genera, that the doubts I have already expressed in the

description of Oxygnathus as to the propriety of considering that

a homocerque form, are much strengthened by the examination

of Cosmolepis. The rays composing the caudal fin of Cosmolepis

are far more numerous and frequently jointed than those of the

corresponding organ of Oxygnathus. Those of the upper lobe

decrease in length and substance as they approach the extremity,

and are supported by the prolonged upper limb of the organ, features

quite at variance with homocercal structure. There is no evidence

in this genus of the prolongation of the vertebral column into the

upper limb of the tail; on the contrary, there are symptoms of

the abrupt termination of the ossified vertebrae at the fork; it
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may be, however, that the embryonic character was persistent in

the hinder extremity of the column, notwithstanding the ultimate

development of its other parts. The scales of this fish are remark-

able for their great number and the beauty of their sculpture. The

dorso-ventral rows on the flanks contain nearly sixty scales in each.

Those on the flanks in the vicinity of the line of the vertebral

column (which was nearly straight and equidistant from the back

and belly) are larger than the dorsal and ventral scales ; but on

the after part of the body they are all of uniform size. The under

surface of each scale has a strong process on the upper margin, which

corresponds with a pit on the lower margin of the scale above it

;

in addition to this, these margins are bevelled, so that additional

strength is secured by the overlap of the juxtaposed scales in the

dorso-ventral series. The external surface of each scale is orna-

mented with five or six raised lines of enamel, some single, some

bifurcate. These are most frequent on the scales of the anterior

parts of the fish, but they are distinctly developed upon all. These

dermal characters agree closely with those of Oxygnathus. The

small portions of the jaws which remain show the bases of strong

sauroid teeth ; the other parts of the head are deficient.

Locality,—Lias of Barrow-on-Soar, Leicestershire.

Explanation of Plate.

Fig. 1. Cosmolepis Egertoni, size of nature.

Fig. 2. Tail of another specimen.

Fig. 3. Outer surface of scales, magnified.

Fig. 4. Inner surface of scale, magnified.

P. DE M. Grey Egerton.
February 1857.
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Decade IX. Plate II.

THEISSONOTUS. GeIs. Noy.

[THRISSONOTUS. Agassiz. (Sub-kingdom Vertebrata. Class Pisces. Order

Goniolepidoti. Family Sauroidei. Sub -family Sauroidei homoeerci. 1st Group, tail

forked.) Body elongated ; dorsal fin opposite the interspace between the ventral and

anal fins ; anal fin extended ; scales rhomboidal, small, ganoid.]

Thrissonotus Colei. Agassiz. Poiss. Foss. vol. 2, part 2, p. 128.

The tapering head, gracefully elongated body, and well propor-

tioned fins combine to render this the most elegant of the sauroid

fishes of the liassic period. The specimen, which is unique, was

discovered many years since, and is in the possession of Lord

Enniskillen. The generic and specific appellations were given by
Professor Agassiz, who alludes to tliis specimen in the following

paragraph:—"The genus Thrissonotus is in some degree inter-

mediate between the genera Sauropsis and Thrissops. In general

appearance it also resembles the Pachycoroni, but it is decidedly

a new type, for the dorsal fin is situated in the middle of the back,

and yet it has the extended anal fin of a Thrissops." With reference

to these afiiliations, I may remark, in corroboration of its generic

distinction, that the body is more elongated than in the Pachy-

cormi, the dorsal fin more distal, and the scales entirely dissimilar

both from that genus and Thrissops. The extended anal fin re-

sembles that of Sauropsis and Thrissops, but the dorsal fin is more

advanced than in either of these genera, corresponding more nearly

in this respect with the dorsal fin of the genus Oxygnathus. The

scales have the nearest resemblance to those of the latter genus and

Cosmolepis, but are devoid of the surface ornament common to

those genera.

[ix. ii.] 9 c
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Description.—Lord Enniskillen's specimen, the only one hitherto

found, measures ten inches in length. The parts anterior to the

eye socket and behind the termination of the anal fin are deficient.

The depth is nearly uniform from the nape to the anal fin, being

about two inches and a half Behind the anal fin, the depth is

one inch and a half From the gradual convergence anteriorly

of the outlines of the head, it is probable that the muzzle was
elongated, after the fashion of an JEugnathus or Sauropsis. The

gape was large, and both jaws were furnished with numerous sharp

conical teeth. The branchiostegous rays are flattened, and ap-

parently not so numerous as those of Pachycormus. Twelve are

distinguishable, of which the middle ones are the broadest. The
opercular flap is crescentic in form, and extends some distance

behind the line of union of the vertebral column with the occiput.

The preoperculum is strong and prominent, and is invested with

a thick coat of ganoine, plicated longitudinally. The surface orna-

ment of the operculum and sub-operculum is finer and more granular

in its arrangement, and does not conceal the lines of successive

growth running parallel to the free margin of the flap. The pec-

toral fin is broken ofi* at a short distance from the base. It con-

tains about twenty-six rays ; these, as far as they are preserved,

are single, without transverse sutures. The rays of all the other

fins correspond in being compressed and imbricate. The ventral

fin has a few short anterior rays, and about twenty principal ones.

They are so closely crowded together, that it is impossible to dis-

tinguish the precise number. The rays of the dorsal fin are grace-

fully curved backwards
;
they are in number about twenty-four.

The transverse joints are at distant intervals. The anal fin is

remarkable for its extension towards the tail ; it measures one

inch and three quarters along the base, and probably contains

between fifty and sixty rays. The squamation of Thrissonotus is

very elegant, with regard both to the shape and beauty of the

component parts, and the graceful arrangement of the dorso-ventral

lines. The scales are all comparatively small, but vary much in

relative size. The largest, as is generally the case, occur in the

neighbourhood of the lateral line, and the smallest, on the abdominal

region. The former are rhomboidal in form, the latter are long and

narrow, resembling elongated parallelograms. The surface orna-

ment is, for the most part, due to the permanence of the successive

lines of growth
;

but, in the anterior part of the body, and

especially in the vicinity of the nape, a few small vermicular pro-
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jections occur, irregularly scattered over the exposed portions of the

scales.

Locality.—Found in a concretion of hard lias at Lyme Regis.

Explanation or Plate.

Fig. 1. Thrissonotus Colei, size of nature,

rig. 2. Nuchal scale, magnified.

Fig. 3. Abdominal scale, magnified,

rig. 4. Caudal scale, magnified.

P. DE M. Grey Egerton.
February 1857.
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Decade IX. Plate III.

PACHTCORMUS LATIPENNIS.

[Genus PACHYCOBMUS. Agassiz. (Sub-kingdom Vertebrata. Class Pisces.

Order Goniolepidoti. Family Sauroidei. Sub-family Sauroidei homocerci. 1st Group,

tail forked.) Body deep ; vertebrae normal
;
pectoral fins large ; dorsal fin opposite the

ventral fins ; scales thin.]

Pachycormus latipennis. Agassiz. Poiss. Foss. vol. 2. pt. 2. p. 114.

In detailing the generic characters of his genns Pachycormus,

Professor Agassiz remarks that the dorsal fin is situated opposite

to the interspace between the ventral and anal fins. This is

strictly the case in the genera Oxygnathus and Cosmolepis. In

SauTopsis the dorsal fin is opposed to the anal fin. In Eugnathus

the large dorsal is inserted opposite the ventral fins, and extends

backwards as far as a point coincident with the commencement of

the anal fin. In Caturus the dorsal fin is opposed to the ventral

fins, and in Pachycormus its position is intermediate between that

of the like fin in Caturus and Eugnathus. The first ray is imme-

diately over the insertion of the ventral fins, and the after part of

the fin stretches a short distance over the interspace between these

fins and the anal fin. Of the predacious ganoid fishes of the Liassic

period, the Pachycormi form an important group, well charac-

terized by their short and deep form, and the delicacy of their

scales, features which contrast powerfully with the lanceolate shape

and solid scales of the associated Eugnathi. Professor Agassiz has

only described four species in the Poissons Fossiles," but he

notifies by name several other species as worthy of more detailed

examination. Of these the subject I have selected for this article

is one of the best characterized, although the specimens hitherto

brought to light show only the anterior portion of the fish.

Description.— Of three specimens under notice referable to this

species, I select for description the only one seen by Professor

Agassiz, and which is therefore the type of the species. It com-

prises the head, a portion of the scapulocoracoid arch, the pectoral

[ix. iii.] 9 D
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fin, and a confused mass of scales and vertebrae. The form of the

head varies much in this genus. At Whitby, where the species are

more nnmerous than in any other of our British localities, we find

a gradation from the small and pointed form of head of Pachy-

cormus gracilis and acutirostris to the short and deep head

which characterizes Pachycormus latirostris. Professor Agassiz

considers the species under notice to be most nearly allied to the

latter species, an approximation which is hardly borne out by a

more strict comparison of the two than he was enabled to institute

from the materials he had at his disposal. The head oi Pachy-

cormus latipennis is deeper and broader, and has the snout more

blunt than in any other species. It measures four inches in length

by two and a quarter in depth ; the breadth across the frontal

bones is one inch and a quarter. The lower jaw measures two

inches and a half in length from the symphisis to the articulating

condyle. It is furnished with numerous conical, incurved teeth,

varying in size, the largest being situated on the anterior portion

of the jaw. The condyloid process is strong, and articulates with

a very broad hypotympanic bone. The upper maxillary bone is

more slender than the lower jaw ; it is dentigerous, the teeth

corresponding with those of the lower jaw opposed to them. The

large laniary teeth of tlie latter probably reciprocated with similar

teeth on the premaxillary bone and vomer. The frontal bones are

broad and very compact in structure. Their surface is covered

with slightly elevated sinuous rugae interspersed with frequent

minute punctures, the former prevaling on the posterior, and the

latter on the anterior parts of the head. The opercular bones had

a somewhat similar surface character, with the addition of a few

distant granulations on the upper portion of the operculum. The

coracoid bones are very strong, and coarsely plicated longitudinally.

The ascending ramus forms nearly a right angle with the lower

horizontal branch, this curvature being more abrupt than in

other species of the genus. The pectoral fin is very broad, and its

constituent rays are flattened as in the genus Sawropsis. It

differs from the pectoral fin of Pachycormus latirostris, in being

much shorter and less pointed at the extremity. It contains more

than twenty rays. Of these the first is very strong, and single
;

the succeeding rays remain single for more than half their extent

;

they then dichotomize, and show frequent transverse joints. In

consequence of the great breadth of the constituent rays the surface

of the fin when expanded was very large, a character happily

seized upon by Professor Agassiz for the specific definition. The
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vertebrae, as seen in another specimen, were osseous, the neura-

pophyses short and slender, and the interneural spines continued

over the region anterior to the dorsal fin. In these respects the

genus greatly resembles Caturus, except that in the latter the

vertebral appendages are more robust. The scales are exceedingly

thin and overlaid with a very delicate coat of enamel finely sculp-

tured in concentric rings. The free margins were more or less

curvilinear, resembling in this respect the scales of Caturus and

Leptolepis,

Locality.—All the specimens of this species hitherto found are

from the lias of Lyme Kegis.

Explanation of Plate.

Pachycormus latipcnnis, size of nature.

P. DE M. Grey Egerton.
February 1857.
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Decade IX. Plate IV.

ENDACTIS. Gen. Nov.

[Genus ENDACTIS. Agassiz. (Sub-kingdom Vertebrata. Class Pisces. Order

Goniolepidoti. Eamily Sauroidei. Sub- family Sauroidei homocerci. 1st Group, tail

forked.) Head small and pointed ; dorsal fin opposite the ventral fins ; anal fin approxi-

mated to the ventral fins ; base of the tail deep ; scales minute, curvilinear, ornamented

with raised surface markings.]

Species Unica. Endactis Agassizi.

The subject of the following description is the last fossil fish

named by Professor Agassiz before his departure for the United

States. I had incorporated it in my cabinet as a new species of

Packycormus, but his discriminating eye detected evidences of

generic discrepancy which induced him to make it the type of a

new genus, Avhich he called Endactis from the peculiar character of

the scales. It certainly is very nearly allied to the Pachycormi in

general figure, and in the arrangement of the fins ; the most

evident distinctions being the larger size of the dorsal fin, the

greater thickness of the caudal pedicle and the surface ornament of

the scales. It is, perhaps, hazardous to trust to characters so

slight, and to the evidence of a single specimen, and that an imper-

fect one for generic isolation; the more so when we find some

of these characters variable and considered as of only specific

value in the several species of Pachycormus with which we are

acquainted. A very important element for deciding the ques-

tion is unfortunately deficient, namely, the caudal fin. One of

the most striking and constant peculiarities of the genus Pachy-

cormus is a very large and deeply cleft caudal fin springing from

a narrow pedicle, caused by the rapid contraction of the dimensions

of the after part of the trunk. This contraction is much less

rapid in Endactis, as far as the specimen shows, and I am inclined

for this reason to believe that future discoveries will reveal a form

of caudal fin which will substantiate this as a generic type. Should

it prove otherwise, the genus must lapse, but there is no doubt

[ix. iv.] 9 E
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whatever but that the species is distinct from all the Fachycormi
hitherto discovered.

Description.—The species of Pachycormus to which Endadis
has the nearest resemblance is Pachycormus curtus, from the has

of Whitby. The figure given of this species in the ''Poissons

Fossiles " represents a fish nine inches in length by three inches in

depth. The specimen under description is also nine inches in

length, but was probably an inch longer when perfect ; the depth

is only two inches and three quarters. The diameter of the caudal

pedicle at a corresponding point in the two specimens is one inch

in Pachycormus curtus and two inches in Endactis. The dorsal

fin in the latter is longer and the rays thicker, and the ventral

and anal fins are more approximated. Compared with Pachy-

cormus gracilis, the body is shorter and the head comparatively

smaller. It has no resemblance to any species of Pachycormus
found associated with it in the Lyme Regis beds. The bones of

the head are much crushed, and the operculum is thrown upwards

from its position ; the latter disturbance makes the head appear

larger than it is in reality. It is in fact small for the size of the

fish. In form it approaches that of an isosceles triangle, the lines

of the forehead, and lower jaw being very slightly curved, the snout

forming the apex of the figure. The mouth is large, the lower jaw
measuring an inch and a half in length. The teeth are wanting.

The branchiostegous rays are numerous. Judging from what re-

mains of the pectoral fin, it probably corresponded in size and
X structure with the analogous organ of Pachycormus. The dorsal fin

is situated six inches from the snout, and is immediately over the

insertions of the ventral fins. It contains at least twenty rays.

Of these the four or five anterior ones are single, and increase

consecutively in length. They are, however, true rays, carried

upon interneural spines, and not fulcral scales. The principal

fin rays are transversely jointed at rather distant intervals. The

ventral fins are small and indistinct. The anal fin commences one

inch and a half behind the attachment of the ventral fins. The
interhsemal spines supporting the anterior rays of this fin are very

strong. The fin rays are thicker than in any of the Pachycormi.

The number cannot be discerned, but those that remain correspond

in character with the dorsal fin rays. The scales are very numerous.

In the neighbourhood of the scapular arch they are rhomboidal,

with the posterior angles slightly rounded. In the afterpart of the

fish they become curvilinear. They are invested with a thin layer

of enamel, on the surface of which an elegant pattern is produced
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by a series of fine diverging rays rising in relief and radiating

outwards towards the posterior margin of each scale. A somewhat

similar ornament is seen in some species of Eugnathus, but no

instance has occurred of its presence in any species of Pachycormus.

Professor Agassiz gave no specific name to this specimen ; I there-

fore dedicate it to him in grateful remembrance of the last of the

many happy days it was my good fortune to enjoy in his society.

Locality.—Lias of Lyme Kegis, Dorset.

Explanation of Plate.

Fig, 1. Endaetis Agassizi, size of nature.

Figs. 2 and 3. Scales magnified, outer view.

P. DE M, Grey Egerton".

February 1857.
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Decade IX. Plate Y.

CENTROLEPIS. Gen. Nov.

[Genus CENTROLEPIS ^Kivrpov, calcar ;
Xeiris, squama). Egkrton. (Sub-kingdom

Vertebrata. Class Pisces. . Order Goniolepidoti. Family Sauroidei. Sub-family Sau-

roidei homocerci.) Head large ; teeth conical
;
body short

;
pectoral and anal fins very

broad ; scales rhomboidal, rugose, with strong spurs on the posterior margin.]

Species Unica. Centrolepis asper. Poiss. Foss. vol. 2. p. 304.

Walking, many years ago, with Lord Enniskillen, on the beach

under Black Yen, to the eastward of Lyme Regis, we met a well-

known character, by name Jonas, who had just split open a lias

nodule which contained a fossil fish. The specimen changed owner-

ship for a few shillings, and from that day I have in vain searched

for another fragment to elucidate the affinities of this most singular

fish. The family to which it appertained was for some years

doubtful. Professor Agassiz, who examined it more than once, was

inclined to refer it to the Lepidoidei. More recently, by delicate

manipulation, the form of the jaws and characters of the teeth have

been discovered, and they unquestionably betoken its affinity to

the Sauroidei.

Description.—The distorted position of the fish, and the deficiency

of the dorsal portion, render the restoration of the actual proportions

a matter of conjecture. The head is large, and the mouth especially

so ; the body short, and the pectoral and anal fins unusually broad.

It is fair to presume, from these features, that the depth of the fish

was considerable, and the dorsal fin large. By restoring the head

to its natural position, the length of the fish from the nose to the

base of the tail is ascertained to be seven inches. Of this dimen-

sion the head occupies nearly three inches. The cranial bones are

dense, and are ornamented externally with a raised pattern, varying

from a granular to a ridge and furrow figure. On the opercular

flap the pattern is less prominent, and is associated with what
appear to be lines of successive growth, corresponding with the

existing outlines of the constituent plates. The mouth measures

two inches in length. The teeth are numerous, sharp, and conical

;

the intervals between the larger ones being beset with smaller ones.

No fish of the Lepidoid family has the dental apparatus similarly
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constituted. The pectoral fins are composed of numerous broad

flattened rays. They have frequent transverse joints, and are re-

markable for having their surface invested with a corrugated layer

of ganoine, corresponding in character with that covering the head

bones and scales. This character is common to all the fins. The
only similar instance I am acquainted with occurs in. the genus

Platysomus. The first pectoral ray is fringed with scales on its

anterior border. The position of the ventral fins is seen about

midway between the pectoral and anal fins ; the fins themselves

are defective. The space between the pectorals and the anal is so

confined that the ventral fins were probably of small dimensions.

The anal fin is very large, and the rays composing it unusually

long. The first ray h.is fulcral scales and a fringed margin ; the

subsequent rays are flattened, expanded, and transversely jointed

at short intervals ; in number they cannot have been fewer than

thirty. A few rays of each lobe of the tail are preserved ; the

multiplication of the transverse articulations is the most striking

peculiarity they present. A single broad scale occurs at the base

of the lower caudal lobe, but beyond this no fulcral scales seem

to have existed in this region. The scales are unlike any I have

elsewhere met with
;
they are rhomboidal, of medium size, and

extremely solid. The exposed surface is covered with coarse rugae,

arranged, not, as is commonly the case, in the longitudinal direction,

from the anterior to the posterior margin of the scales, but trans-

versely. The free edges of the scales are armed with strong spurs.

On the under surface the scales are smooth, and destitute of the

midrib so common in the generality of the Sauroid genera. The

substance of the scales is so thick that the strong articulating pro-

cesses of the upper margins are formed out of the uniform thickness

of the scales themselves, the extra material provided by the midrib

not being requisite. I am not without hopes that the publicity

given to what is already known respecting this genus may be the

means of bringing to light other specimens, to complete the anato-

mical details of this most interesting form.

Locality.—Lias of Lyme Regis.

Explanation of Plate.

rig. 1. Centrolepis asper, size of nature.

rig. 2. Scales, magnified.

Fig. 3. Caudal scale, magnified.

P. DE M. Grey Egerton.
February 1857.
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Decade IX. Plate YI.

NOTHOSOMUS. Gen. Nov.

[Genus NOTHOSOMUS. Agassiz. (Sub-kingdom Vertebrata. Class Pisces.

Order Goniolepidoti. Eamily Lepidostei. Sub-family Lepidostei homocerci. 2nd

Group, body elongated, more or less fusiform.) Eins small, with fulcra on the first

rays. Caudal fin forked. Scales smooth ; four rows of broad scales on the flanks.]

Noihosomus octostychiiis. Agassiz. Poiss. Foss. vol. 2, page 292,

The genus Nothosomus is notified in the " Recherches sur les

Poissons Fossiles " of Agassiz in the following terms :
—" After the

genus Ophiopsis must be placed a new generic type, which I have

distinguished by the name Koiliosomiis, and which is characterized

by a long dorsal fin and scales higher than broad.'' The specimen

from which the genus was established was found in the Lias at

Street, and presented to me by Mr. Hawkins. It only shows the

posterior half of the fish, but as it is the type of the genus, and so

far as I am aware the only example of it which has yet been found,

it is worthy of being described, the more so that in consequence of

the brief notice of Professor Agassiz, it has been quoted by other

authors, and is included in all the catalogues of liassic fossils.

Description,—The specimen is broken off* immediately in front

of the dorsal fin, and the anterior portion is Vv^anting. What
remains is, however, in a good state of preservation, and exhibits

the dorsal, ventral, anal, and caudal fins, together with the scales of

the right flank seen from within. A few impressions of the outer

surface of the scales are seen in the anterior part of the specimen.

The dorsal fin is situated a little in advance of a perpendicular line

extended from the attachment of the ventral fins ; the anal fin is

inserted about midway between the ventrals and the base of the

tail. The interspace between the first ray of the dorsal fin and

the upper lobe of the caudal fin measures two inches and a half,

and from the ventral fin to the lower lobe of the tail two inches

and one tenth. The depth of the trunk from the dorsal fin to the

ventral fins is one inch and three quarters ; fi'om this point to

the spring of the caudal fin, where the diameter is half an inch,

the contraction is very regular. In these details Nothosomus bears
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a close resemblance to PholidopJiorus, and should the positions of

the fins in relation to the anterior parts correspond, the general

form of the fish would come very near that of one of the shorter and

deeper species of that genus. There is also an approximation in

the character and mechanism of the scales, and I am therefore

inclined to place the genus next to Pholidophorus, rather than after

Ophiopsis, as suggested by Professor Agassiz. The locomotive

organs differ essentially from both these genera. In advance of the

dorsal fin are five strong fulcral scales, and the first true fin ray

has a fringe of short spines along the anterior border. The true rays

are six or seven in number, curving backv/ard from their insertions.

They are stronger than the fin rays of Pholidophorus, and differ

also in having the transverse articulations more numerous, and

continued nearly to the base of the component rays. The distal

extremities are finely fimbriated. The ventral fin contains six

rays, more slender than those of the dorsal fin. "GSie anterior

one is similarly fringed. The anal fin is composed of twelve

rays at least, but they are inserted so closely together, that

the exact number cannot be ascertained. The anterjor ray is

bordered in unison with the corresponding member of .the dorsal

and ventral fins. The component rays are extremely slender and

delicately fimbriated in their distal parts. All the fifs, although

small with reference to the size of the fish, are comparatively larger

than the corresponding organs of Pholidophorus ; they differ also

materially in having bordered margins, and being transversely sub-

divided to a much greater extent. The caudal fin is deeply forked.

The upper lobe contains sixteen rays ; the lower one is composed of

a like number. Both upper and lower m.argins are fringed, and a

few strong fulcral scales occur at the base of each. The body scales

extend rather further on the upper lobe than on the lower. The
styles supporting the rays are short and slender, and of equal length

in each lobe ; in the tail of Pholidophorus, the styles of the upper

lobe are very considerably longer than those of the lower lobe.

The fin rays are stronger in the upper lobe than in the lower. The

transverse articulations occur at shorter intervals than in the tail

rays of Pholidophorus ; in the lower lobe the divisions of the ossi-

cles are so nearly coincident that they form continuous elevated

lines sweeping across the fin, while in Pholidophorus and the

allied genera, the articulations of one ray generally impinge between

the articulations of the adjoining ray. The result of this arrange-

ment, combined with the frequency of the sub-divisions of the rays

of this and the other fins, would be to afford a greater amount of
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lateral flexure in the organs of locomotion in Nothosomus, while

the necessary support was provided for by the fulcral scales and
strengthened borders of the anterior rays. The dorso-ventral series

contain eight scales, slightly inclined backwards. The mucous
duct pierces the third row from below, this being the position of the

largest scales ; the row next below it being the next also in size.

These and the two rows above the lateral line are considerably

larger than those above and below, until near the region ofthe tail,

where all the scales are nearly uniform in size. The scales are thick,

compact, and highly lustrous. The outer surface is smooth, and the

free margins entire. The inner surface is provided with a broad

perpendicular band, occupying the centre of the scales on the flanks,

but extending over the entire inner area of the caudal scales. Each

band terminates above in a strong pointed process, which locks

into a corresponding depression on the lower margin of the scale

next above it. Eeceding towards the tail, these processes become

gradually more and more obtuse, until they disappear altogether^

and the few most distal scales are united by apposition of the broad

margins of the bands. In Pholidophorus and the allied genera the

scales covering the centre of the flanks are commonly larger than

those on the upper and lower margins of the body ; but there is

always a more or less graduated passage from the one form to the

other, by the interposition of scales of intermediate dimensions,

even in Pholidophorus pachysomus, where the extremes are most

exaggerated. The details above given show that in Nothosomus,

the flanks are protected by four rows of large scutiform scales, suc-

ceeded above and below by small scales, the transition from the

one form to the other being abrupt. In this respect Nothosomiis

has some resemblance to the sauroid genera Aspidorhynchus and

BelonostomuSj but in all other respects it appears to be a legitimate

member of the Lepidoid family.

Locality,—The Lias of Street, Gloucestershire.

Explanation of Plate.

rig. 1. Nothosomus octostychius, size of nature.

Fig. 2. Dorsal fin, magnified.

Pig. 3. Ventral fin, magnified.

Fig. 4. Anal fin, magnified

.

Fig. 5. Caudal fin, magnified.

Fig. 6. Tail of Pholidophorus, magnified.

P. DE M. Grey Egerton.
February 1857.
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Decade IX. Plate VII. Fig. 1.

PLEUROPHOLIS. Gen. Nov.

[Genus PLEUROPHOLIS. TrAeupa, the side
;
<|)oAtr, a scute. Egerton. (Sub-kingdom

Vertebrata. Class Pisces. Order Goniolepidoti. Family Lepidostei. Sub-family

Lepidostei homocerci. 2nd Group, body elongated, more or less fusiform.) Caudal

fin forked ; dorsal fin'opposite the anal fin ; anal fin extended ; head small; body slender

;

scales of the flanks arranged in a single series.]

Pleuropholis attenuatus. Morris. Cat. Brit. Foss., 1854.

I propose the generic designation Fleuropholis for a small group

of fishes of diminutive size and limited geological range, but pos-

sessing characters singularly well defined and very distinct from

those of any genus of fossil fishes hitherto described. In the form

of the head, the position of the mouth, and general outline of the

body, they somewhat resemble a small Thrissopa or Leptolepis. The

arrangement of the fins also corresponds to some extent with that

of those organs in the former genus. The characters of the tail

resemble those of Ophiopsis. The dermal peculiarities, however, are

so remarkable that they forbid the association of Pleuropholis with

any known genus. If we except the isolated family of the Acan-
thodei, the multiplication of the scales in the dorso-ventral series is

greatest in the genera Pachycormus, JSndactis, and Gosmolepis.

In the latter we find not less than sixty scales in each series on the

anterior and middle regions of the trunk. In Nothosomus the

number is reduced to eight, and in the sauroid genus Aspidorhyn-

chus the flanks are protected by large scutes, the dorso-ventral series

being completed above and below by a few scales of much smaller

dimensions. These characters are subject to occasional variations

in the latter genus, and the single scutes are sometimes replaced by
two or three scales. In Pleuropholis the dorso-ventral series are

also composed of a single row of scutes, completed above and below

by a few small scales, the latter being more numerous in the caudal

region. In this respect it resembles the cretaceous genus Priono-
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lepis. I am cognizant of several species, probably referable to this

genus, all of which will be noticed in the sequel.

Description.—The beautiful little fish which I have selected as

the type of the genus was found by Mr. Bristow in the Middle

Purbeck beds at Apsel Lane, north of Sutton Mandeville. It

measures two inches in length from the nose to the extremity of

the tail, by three-tenths of an inch in depth. The latter measure-

ment is taken at a point midway between the pectoral and anal

fins, from which point the body tapers symmetrically to the tail.

The head measures four-tenths of an inch in length. The mouth is

small and opens upwards, as in Thrissops and Leptolepis. The

relative size and position of the orbit correspond also with these

genera. The opercular bones are of moderate size and smooth

exterior. The rays of the pectoral fin are strong in relation to the

size of the fish. Their number cannot be ascertained. The ventral

fins are small, and situated midway between the pectoral and anal

fins. The dorsal fin commences at a point two-thirds of the dis-

tance from the nose to the fork of the tail. It contains ten delicate

rays, single for half their length, and then bifurcated and trans-

versely articulated. They are preceded by a few elongated fulcral

scales. The anal fin is opposed to the dorsal fin. It contains

twelve rays, rather distant from each other. They correspond in

character with those of the dorsal fin. The anterior ray is bordered,

a character probably also common to the dorsal fin. The caudal

fin is deeply cleft. The upper lobe is invested with scales at its

base, and contains nine principal rays, closely set at their insertion.

The lower lobe, is also composed of nine rays, more distant from

each other than those of the upper lobe. All the rays have frequent

transverse joints, more numerous on the lower than the upper lobe.

The borders of both are fringed with fine elongated fulcral scales.

The scales are smooth. Those on the back, belly, and tail are

small and lozenge-shaped. The remainder of the body is covered

with a single row of high, narrow scutes, inclining backwards

and downwards in slightly sigmoid curves ; each scale has a broad

elevated band extending from the apex to the base of the inner

surface (fig. 9). It is broader above than below, and terminates

upwards in a short process, which connects it with the scale next

above it in the series.

Locality.—This, the only specimen I have seen of Pleuropholis

attenuatus, was found by Mr. Bristow in the Middle Purbeck beds

at Apsel LanCj north of Sutton Mandeville.
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Plate VII. Fig. 2.

PLEUROPHOLIS CR ASSIC AUDUS. Sp. Nov.

The specimen figured on the same plate with the above, No. 2, was
found some years ago by Mr. W. Brodie in the bed known in the

Durdlestone Bay section as the Insect Bed. It is now the property

of the Eev. P. B. Brodie, of Rowington. It agrees with the genus

FleuTopliolis in the large size of the lateral scales, and in the

extent and position of the anal fin ; but differs from the species last

described in the more massive proportions of the hinder part of

the body, and in the characters of the caudal fin. The specimen

measures one inch and three quarters from the nose to the base of

the tail, and is three-tenths of an inch in depth. The latter mea-

surement falls short of the actual dimensions of the fish, as the

dorsal and ventral portions are wanting, and the larger scales alone

remain. The head agrees for the most part with that of Pleuro-

pholis attenuatus. The operculum is, perhaps, relatively larger,

and the ganoid external layer thicker, characters which are re-

peated in the squamation. The scales comprised in the principal

series are broader, thicker, and straighter, those in the vicinity of

the tail are longer and more irregular in form. The position of the

anal fin is discernible, but its characters are indistinct. The
caudal fin has some strong fulcral scales on its lower margin, and

appears to have been much stronger and less furcate than in the

other species. A small fish discovered by the late Count Miinster

in the quarries of lithographic stone at Kelheim has a very close

resemblance to this species, but the scales are more delicate and

•greatly more numerous. The tail is more like that organ in

Pleuropholis attenuatus. A figure of this species is given on

the Plate, No. 3. Professor Agassiz originally named it Pholido-

phoTUs Icevissimus ; he subsequently removed it to his new genus

Nothosomus ;* but it must now be considered a Pleuropholis,

Locality.—Pleuropholis crassicaudus is from the Insect bed ofthe

Purbeck strata in Durdlestone Bay, No. 106 of Mr. Austen's table.f

Plate VII. Fig. 4.

PLEUROPHOLIS LONGICAUDUS. Sp. Nov.

When engaged in examining materials for describing the several

species of fossil fishes from the Purbeck strata published in the

Eighth Decade of the Memoirs of the Geological Survey, I found

!
* Poiss. Foss., vol. 2, p. 288.

t Guide to the Geology of the Isle of Purbeck, by the Eev. J. H. Austen, page 17.
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two specimens in the Museum in Jermyn Street, which, although

very imperfect, gave evidence of another species of the genus Pleuro-

pholis, I have recently received from the Rev. John Austen (whose

abours in the Purbeck beds are well known to geologists) three ad-

ditional specimens of a species of Fleuropholis apparently different

from that indicated by the specimens in Jermyn Street. Of these,

one, and that the most perfect, belongs to Mr. W. Brodie, of Swanage,

and was found by him in the bed numbered 69 in Mr Austen's

table of the Purbeck strata ; a less perfect specimen of a larger

individual of the same species was furnished by Mr. Lister, of

Langton Purbeck, and the third, a smaller one, is from Mr. Austen's

private collection. As the specimens in the Jermyn Street Museum
are not sufficiently perfect for detailed description, I may here

briefly state that my reason for considering them specifically dis-

tinct from the subjects of this and the foregoing description rests

upon the character of the large scales covering the flanks of the fish,

which, in these specimens, are distinctly serrated on the posterior

margin.

Mr. Brodie's specimen, of which a figure is given in the plate,

measures three inches and three tenths from the nose to the ex-

tremity of the tail ; the head and tail each measure seven tenths

of an inch, and the greatest depth of the body is six tenths. These

comparative dimensions attest the slender proportions of the fish,

and, combined with the small size of the head and the large size of

the tail, give evidence of its having been a swift and agile swimmer.

The head is narrow, and somewhat pointed at the muzzle, the gape

small, and with no traces of teeth discernible. In these respects,

and in the relative proportions of its constituent members, it re- .

sembles the corresponding parts in the genus Leptolepis. The

pectoral fins contain at least a dozen rays; the anterior one is

armed with a border of long sharp spines ; the succeeding three or

four rays are very strong ; all these have the transverse articu-

lations rather distant. The remainder of the fin is composed of

smaller bones, not very distinctly preserved. The ventral fins are

small, and situated halfway between the snout and the extremity

of the tail fin. The anal fin, commencing a little behind the ventral

fins, extended almost to the insertion of the caudal fin. The number
of rays constituting this organ cannot be ascertained from any
of the specimens. The dorsal fin is small in this species, and

situated immediately above the anal fin, a position for this fin

very unusual in the members of the Lepidoid family, and very

characteristic of the genus PleuropJiolis. The base of the upper
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lobe of the caudal fin is covered by an oblique prolongation of the

scales of the tail. The upper margin of the fin is roofed with

a series of elongated, imbricated scales, similar to those seen in the

genus Ophiopsis, and common to most of the heterocerque fishes.

The rays composing the fin are from twenty to thirty in number,

and are long and powerful for the size of the fish. The pedicle of

the tail is narrow, allowing great latitude of motion to the pro-

pelling organ. The general arrangement of the large scutiform

scales investing the flanks of the fish corresponds with that described

in the foregoing memoir ; and is, in fact, a generic rather than a

specific character. The scales on the back and belly are small and
lozenge-shaped ; these are connected, above and below, with the prin-

cipal longitudinal series of high and narrow scutiform scales covering

the parietes of the thorax and abdomen. Beyond the hinder part

of the dorsal fin, the smaller scales encroach more and more on the

principal series, and the latter diminish in altitude, until, in the

proximity of the tail, all the scales are nearly uniform in size. The
outlines of the scales in the principal series are waved in double

curvatures, representing a series of parallel sigm^oid lines of very

graceful appearance, the curves becoming gradually less, until, in

the caudal region, the scales are nearly rectilinear. All the scales

are invested, on the outer surface, with a thick and shining coat

of ganoine, without sculpture, and unbroken at the posterior margin.

The under surfaces have broad, slightly elevated bands, occupying

the median area of each scale (fig. 9). The connexion with the

lozenge-shaped scales of the back and belly is provided for by
a small process at the upper and a slight depression at the lower

extremities of these bands.

Locality.—The specimen belonging to Mr. Lister is from near

the bottom of the Downs vein of the Purbeck section, which, as

I am informed by Mr. Austen, corresponds with the bed No. 69 in

his tabular arrangement. Mr. Brodie's specimen is from the same

region of the section, and Mr. Austen's is from a thin shale sub-

ordinate to bed 48 of his economic table, which corresponds with

No. 69 of the Durdlestone Bay section.

PLEUROPHOLIS SERRATUS. Sp. Nov.

Plate VII. Fig. 5—9.

I have recently ascertained that the specimens in the i\Iuseum of

Practical Geology indicating another species of Pleuropholis, to

which I alluded in the description of Pleuropholis longicaudus,
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vv^ere derived from the Purbeck strata at Hartwell, near Aylesbury.

Through the kmdness of Dr. Lee, who has obtained a large number

of specimens from the same locality, and who most liberally for-

warded them to London for my inspection, I am enabled to com-

plete the characters of a fifth species of this genus, which I have

named Pleuropholis serratus. The specimens are for the most part

so fragmentaiy that I have found it necessary to compile the specific

characters from the examination of several individuals. The most

perfect specimen (the only one indeed which conveys the form of the

fish) is represented in the accompanying Plate, Fig. 5. The head

and tail are both imperfect, and the body is a mere impression, the

counterpart of which has, unfortunately, not been preserved. This

Pleuropholis resembles the other members of the genus in the

arrangement of the scales and the disposition of the natatory

organs. It difi*ers in its more massive proportions, and in having the

posterior edges of the scales serrated. The body is short and deep,

compared with the other species resembling in general outline the

Pholidophori. The dorsal line is nearly straight, the ventral line

rounded. The head as seen in the specimen figured No. 7 is small.

The mouth opens upwards, and appears to be edentulous. In this

character, and in the position of the orbits and form of the opercular

fiap, it is so like the head of a Leptolepis, that apart from other evi-

dence it might be plausibly assigned to that genus. The pectoral fins

seen in the same specimen are of small size, containing about ten

rays. The ventral fins are deficient in all the specimens ; the point of

attachment, however, of these organs is seen, in Fig. 5 to have been

nearly medial. The dorsal and anal fins, as in the other species of

the genus, are opposite to each other, and very similar in form and

size. The base of the tail is broad, and the scales do not extend so

far on the upper lobe as in Pleuropholis attenuatus and longi-

caudus. The dorso-ventral series of scales are about forty in

number ; of these the first thirty are composed of large scutes, with

a few small lozenge-shaped scales above and below. In the ten

posterior rows, the scales are more uniform in size. The most

appreciable distinctive character of this species is found in the

serrated margin of the scales. This is more or less seen in all the

specimens I have examined, but generally in the impression of the

scales ; the scales themselves being in so brittle a condition that

they are never well preserved. The specimen I have selected to show

the dermal characters is figured No, 6. on the plate. Figs. 8 and 9,

shoAV the outer surface of the scale and the inner surface of the

scale 6, enlarged.
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Locality.—All tlie specimens are from the Purbeck strata

Hartwel], near Aylesbury.

« Explanation of Plate.

rig. 1. Pleurophohs atienuatus, magnified.

Fig. 2. P. crassicaudus, size of nature.

Fig. 3. P. IcBvissimus, size of nature.

Fig. 4. P. longicaudus, size of nature.

Fig. 5. P. scrratus, size of nature.

Fig. 6, P. serratus, size of nature.

Fig. 7. P. serratus, size of nature.

Fig. 8. Scale a, magnified.

Fig. 9. Scale h, magnified.

P. DE M. Grey Egerton.

February 1857.
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Decade IX. Plate VIII.

MEGALURUS DAMONI.

[Genus MEGALURUS. Agassiz. (Sub-ldngdom Vertebrata. Class Pisces. Order

Goniolepidoti. Family Sauroidei. Sub-family Sauroidei bomocerci. 2nd Group, tail

more or less rounded.) Caudal fin very large and rounded ; dorsal fin opposed to tlie

interspace between the ventral and anal fins ; bead large
; jaws furnished with large

conical teeth, intermixed with smaller ones. Vertebral centres ossified.]

Megalurus Damoni, Sp. Nov.

This remarkable genus is placed by Professor Agassiz in a small

group at the end of the Sauroid family, comprising in addition one

fossil genus Macrosemius, and the recent genera Lepidosteus and

Polyp)teTUS. The characters common to these four genera are the

upward tendency of the termination of the vertebral column, and

the rounded form of the caudal fin. In other respects they differ

widely from each other. M. Pictet, laying greater stress upon
the dermal peculiarities, has proposed a new order, " les ganoides

cycliferes," for the reception of the fossil ganoids having rounded,

imbricated scales. He divides this order into four families ; the

first comprises the recent Amia, and the fossil genera Notoeiis and

Gyclurus ; the second, "les Leptolepides,'' the genera Leptolepis,

Tharsis, Thrissops, Megalurus, Oligopleurus, and Coccolejns ; the

third and fourth, " les Celacanthes and les Holoptychides,''^

embrace the Cselacanthoid family of Agassiz. Tliis is not the place

to discuss at length the validity of the proposed new arrangement.

The objections to it are manifold, and until some more satisfactory

solution of the admitted incongruities of the old system is pro-

pounded the lesser evil will be to abide by the latter, rather than in-

troduce new elements of discord of greater magnitude than those

complained of The ordinal titles proposed by M. Pictet involve

a contradiction, for he associates together as " Ganoides cycliferes

several genera, some having and some devoid of the true ganoid

character of the scales. Again, in his second order, les Ganoides

rhombiferes/' he includes Pachycormus and Caturiis, genera in

which the rhomboid form of scale becomes nearl}^ obsolete, and the

[IX. viii.] 9 I
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curvilinear character begins to be appreciable. The reasonni adduced

in favour of the new scheme, from the teeth and other structural

details, are still more untenable than those derived from the dermal

characters ; but the subject is too large to be further pursued in

this article. The genus Megalurus is unquestionably a member of

the Ganoid order as defined by Agassiz, the scales being invested

with a coat of enamel, which, although thin, is unmistakeable. I

have ascertained that the scales of Leptolepis are similarly coated,

a fact which is disputed by M. Pictet, and other continental

ichthyologists. The large teeth of Megalurus designate its

position as a genus of the Sauroid family. The structure of the

vertebral column and its appendages, with the exception of the

caudal portion, resembles that of the corresponding parts in Gaturus.

The distal extremity of the column and the caudal fin are most like

those parts in Macrosemius and Lepidosteus, with some affinities

to the C?elacanthoid family, more especially to the genus Undina
of Count MUnster. The genus Oligopleurus of Mr. Thiolliere

appears to be intermediate in character between Gaturus and Mega-

lurus, and affords an easy transition from the one to the other.

Description.—All the species of this genus hitherto described

are from continental localities, their stratigraphical position being

limited to the upper region of the Oolitic system. The subject of

this article was discovered last year by Mr. Damon in the vicinity

of Weymouth. It is intermediate in size between Megalurus lepi-

dotus and Megalurus elongatus of Agassiz ; it differs from the

former in having the head comparatively shorter, the body more

slender, and the scales more elongated ; and from the latter in being

a shorter and deeper fish. The specimen measures six inches from

the nose to the extremity of the vertebral column, by one inch and

a half in depth from the dorsal to the ventral fins. The body

diminishes very slightly to the tail, the smallest diameter being one

inch and one tenth. The head is one inch and seven-tenths in

length, by one inch and two-tenths in depth. The scapulocoracoid

bones are strong and smooth, having a thick prominent rib on

the inner anterior margin. The vertebral column traverses the

centre of the body. It is straight until it nearly reaches the tail,

Avhere it has an upward curvature. It contains about fifty bi-

concave vertebrae. The apophyses are short for the proximal two

thirds of the column, but in the distal third they increase consecu-

tively in length to the base of the caudal fin, and thence decrease

towards the extremity of the column. The pectoral and ventral

fins are small and indistinct. The first ray of the dorsal fin is imme-
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diately over tlie attachment of the ventral fins. The middle of the

fin is coincident with the centre of the dorsal line. It is supported

upon seventeen strong interneural spines, and contains a like number
of rays. These are entire for some distance from the base

;
they

then bifurcate, and are transversely jointed at small intervals. The

anal fin is situated nearer to the ventrals than to the lower lobe of

the caudal fin. It is attached to eight ossicles, and is composed of

as many rays, agreeing in all respects with those of the dorsal fin,

except in being shorter and more slender. There are traces of

border scales on the first rays of both. The caudal fin is broad and

rounded posteriorly. In form it resembles the tail of the recent

Lepidosteus. A few fin rays, constituting the upper lobe, spring

from the neurapophyses of the sixth, seventh, and eighth vertebrse,

reckoning from the caudal extremity of the column. These are

single, without bifurcations or transverse joints ; the remainder,

about twenty in number, are supported by the flattened extremities

of the elongated haemapophyses. They are coarse, with three or four

bifurcations and frequent joints. The fin is completed below by a

few single rays springing from the hsemapophysis of the fifteenth

vertebra. This is the longest of these processes ; those behind it

decrease in gradation to the extremity of the column. The scales

are large, and rounded posteriorly
;
they difier from the scales of

MegaluTus lepidotus in having the longitudinal diameter greater

than the transverse. They are thick, and of a coarse texture, and

are covered exteriorly with a thin coat of enamel, ornamented with

fine concentric rings. They have no rib or articulating process

on the inner surface. In this respect, and in their imbricated

arrangement, they very much resemble the scales of a Ccelacanthus.

This very interesting addition to our list of British fossil fishes I

have designated by the specific name of Megalurus Damoni.
Locality.—Found by Mr. Damon in the Purbeck strata at Bin-

ombe, about three miles north of Weymouth.

Explanation of Plate.

Fig. ] . Megalurus Damoni, size of nature.

Fig. 2. Counterpart of do., size of nature.

Fig. 3. Scale, magnified.

P. DE M. Grey Egerton.

February 1857
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Decade IX. Plate IX.

MEGALURUS AUSTENI,

[Genus MEGALURUS. Agassiz. Sub-kingdom Verebrata. Class Pisces. Order

Goniolepidoti. Eamily Sauroidei. Sub-family Sauroidei homocerci. 2nd Group ; tail

more or less rounded.) Caudal fin very large and rounded ; dorsal fin opposed to the

interspace between the ventral and anal fins ; head large
;
jaws furnished with large

conical teeth, intermixed with smaller ones ; vertebral centres ossified.]

Megalurus Austeni, Sp. Nov.

BescriiDtion.—The discovery of the very perfect specimen de-

scribed in the preceding article has furnished the clue to the true

nature of a group of icthyolites not uncommonly occurring in

the quarries of Purbeck stone at Swanage, but for the most part iti

a very fragmentary condition. Many of these specimens have come

under my notice from the collections of Mr. Austen and others, vrho

have turned their attention to the Purbeck fossils ; but I have

hitherto failed to recognize them as belonging to the rare genus

Megalurus of Agassiz. The parts most commonly preserved are

the vertebral column and some of its spinous appendages, and such

specimens have generally been considered as belonging to the •

Lepidotus minor, so common in the Swanage quarries. Last year I

obtained a specimen, more perfect than any I had before seen, of

this fish, but as the tail, so characteristic of the genus was deficient,

I passed it over without a detailed examination, in the hopes that

more satisfactory evidence of its generic affinity might be brought

to light. While examining the specimen described in the last

article, and comparing it with other specimens, I became aware of

the affinity between it and the Swa^nage specimens, a result which

subsequent investigation proved to be correct as to general relation-

ship, the species, however, being distinct. The portion of the fish

preserved in the specimen comprises about two-thirds of the entire

length, the hinder third being deficient. The pectoral, ventral, and

dorsal fins are seen in situ, but the anal fin is wanting. The

fish, when entire, would probably measure ten or eleven inches in

[IX. ix.] 9 k
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length. The greatest depth is two inches and a half. The head is

proportionately smaller than in the other species of Megalurus,

and the posterior edge of the opercular flap more angular. The

dorsal line is nearly straight, while the abdominal line has a con-

siderable downward curvature. These lines are nearly parallel in

Megalurus Damoni, and in Megalurus lepidotus the dorsal line is

more curved than the abdominal line. Thirty-five vertebrae are

preserved, of strong osseous texture. The length of each is rather

greater than the diameter. The peripheral pits are deep and

strongly marked, but the size of the intervertebral cavities cannot

be ascertained. The processes of the anterior vertebrae are short,

thick, and curved, those of the posterior part of the column straight,

long, and slender. The scapulocoracoid arch appears to have been

slight, and the pectoral fins of moderate size. The component

rays are subdivided transversely into a great number of ossicles, a

structure which must have given great pliability to the fin. The

ventral fins are small, but strengthened by a thick anterior ray to

each fin^ having considerable curvature at its pelvic extremity.

The dorsal fin is situated over the ventral fins, and extends as far

backwards as the insertion of the anal fin. The three or four anterior

rays are short, strong, and pointed, the succeeding rays are long,

dichotomous, and articulated transversely at short intervals. The
number of rays composing the fin was not less than seventeen, and

these are supported on a like number of interapophyseal ossicles

deeply inserted in the integumentary tissues. The position of the

anal fin is seen by a slight impression of the anterior rays in the

matrix of the specimen, but an unfortunate fracture has removed

the fin itself The scales more nearly resemble those of Megalurus
lepidotus than those of Megalurus Damoni; they are, however,

too imperfect to be accurately examined. I have named this

species Megalurus Austeni, in recognition of the labours of the

Rev. John Austen in working out the stratigraphical details of the

Purbeck beds.

Locality.—The specimen figured and described was found in a

quarry of Purbeck stone in the neighbourhood of Swanage, and is

now in my possession.

DESCPaPTiON or Plate 9.

Fig. 1. Megalurus Austeni, size of nature.

P. DE M. Geey Egerton.
April 20, 1857.
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Decade IX. Plate X.

MACROPOMA EGERTONI.

[Genus MACROPOMA. Agassiz. (Sub-kingdom Verlebrata. Class Pisces.

Order Goniolepidoti. Family Cselacantbi.) Caudal fin very large, rounded. Two dorsal

fins, one over tbe interspace between the pectoral and ventral fins, the other opposed to

the interspace between the ventral and anal fins. The rays armed with marginal spines.

Scales enamelled, imbricated, rounded posteriorly, and tuberculate. Teeth large and

conical, intermixed with smaller ones. Vomer and palatines dentigerous.]

Macropoma Egertoni. Agassiz. Poiss. Foss. vol. 2, part 2, page 186.

At the time when Professor Agassiz was engaged upon his great

work on the Fossil Fishes, the materials crowded in upon him in

such abundance that he found it impossible to comprise them all in

one publication; with any prospect of completing it in reasonable

time. He therefore dete]'mined to finish his original work in five

volumes, and to postpone the descriptions of those species he could

not incorporate, to form a series of supplementary monographs. He
was only able to issue one of these, that on the fishes of the Old Red
Sandstone, before his engagements in the United States put a stop

to his ichthyological labours on this side the Atlantic. As there

seems to be little chance now of his resuming the subject, it appears

to me desirable that some of the most characteristic genera and

species which vvere named by him, but not described, should no

longer remain in our catalogues undefined. I have therefore selected

a few of the most striking forms for description in this Decade.

The genus Macropoma is one of the most singular in the whole

range of fossil ichthyology. We owe its discovery to the inde-

fatigable zeal and scientific skill of the late Dr. Mantell, who
described the only species then known under the name of Amia
Lewesiana. Professor Agassiz subsequently determined it could not

be considered as belonging to that genus, but that it constituted a

new generic type, to which he gave the name now adopted. The
specific name given by Dr. Mantell ought to have been continued,

but a departure from the rigid rule of scientific nomenclature was
[ix. X.] 9 L
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justifiable in this case for the purpose of perpetuating the name of

the talented discoverer of Macropoma Mantelli. The remains of

this fish are most numerous in the chalk formations of the south

of England, and are all referable to one and the same species. The

subject of this article constitutes a second species of the genus found

in the Gault at Speeton, in Yorkshire. The specimen which is in

my possession is unique, and Professor Agassiz did me the honour

of naming it after me.

Description.—The reasous assigned by Professor Agassiz for

considering this a distinct species in the short allusion he makes to

it in the " Poissons Fossiles/' are, ''the more uniform character of the

scales, and differences in the form of the head.'' These and other

specific peculiarities will be treated of in the sequel. The specimen

exhibits only the anterior half of the fish
;
comprising the head,

the pectoral fin, and the first few rays of the dorsal fin. It evidences

a fish of the largest dimensions attained by the Mantellian species.

The head from the snout to the posterior edge of the operculum

measures seven inches; the depth at the occiput is five inches and a

half, and the breadth across the frontal bones three inches. The

inclination of the profile line of the head is very steep from the

occiput to the orbit, far more so than in the allied species ; the orbit

is situated in a more advanced position, and the facial line thence to

the snout falls much more rapidly. The opercular apparatus covers

a far larger area, and the breadth of the cranium is comparatively

greater. The orbit in this species is large, and a portion of the

capsule of the eye is preserved. The frontal bones are wide, coarse

in texture, and bear a few scattered granules on their exterior

surface. The borders of the upper jaw are formed by the superior

maxillary bones, which are very broad
;
they are beset with very

numerous sharp pointed teeth, closely arranged and of uniform size.

The lower jaws are also very broad, and the space between the

rami is closed by a single glossohyal plate, as in Lophiostomiis,

Arapaima, and ^mm. The lines of demarcation between the oper-

cular bones are not discernible, but the entire apparatus is consider-

ably larger than the corresponding parts of Macropoma Mantelli.

The pectoral fin is of large dimensions. This organ is not mentioned

in the description of Macropoma Mantelli, nor is it well seen in

any of the specimens of that species 1 have examined. It may or

may not, therefore, be a distinctive and specific character. The fin

is by no means perfect in my specimen, but it measures four inches

and a half in length, by two inches in breadth. The rays are very

numerous, and differ from those of the dorsal fin by being dichotom-
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ized, transversely jointed, and devoid of spines. The base only of the

dorsal fin is visible ; it is situated three inches from the occiput.

The scales are smaller and more uniform in size than those of the

other species
;
they are rounded posteriorly, and are higher than long.

The surface ornament is very different ; instead of the distinct

tubercles so characteristic of that species, it is composed of minute

granules united into longitudinal rows, with only a few small

tubercles, interspersed occasionally, on some of the larger scales.

The characters above detailed fully warrant the specific distinction

of this from the species described by Dr. Mantell.

Locality,—Found in the Gault strata at Speeton, in Yorkshire.

Description of Plate.

Fig. 1. Macropoma Eyertoni, size of nature.

Fig. 2. Maxillary bones of the opposite side.

Figs. 3. Scales, magnified.

P. DE M. Grey Egerton.
February 1857.

Note.—Since the above description was written, I have received from Mr. Beckles a

specimen of a Macropoma found in the quarries of Purbeck stone near Swanage. The

specimen is not sufficiently perfect to determine the species ; it seems to be a shorter and

deeper fish than Macropoma Mantelli. It is interesting to know that the genus was in

existence previous to the deposition of the cretaceous system.

P. DE M. Grey Egerton.
April 20th, 1857.





INDEX
TO

DECADES VI., YIIL, AND IX.

ASPIDORHYNCHUS :

Fisheri

ASTERACANTHUS :

Granulosus
Papillosus -

SemiveiTucosus
Verrucosus

Centeolepis :

Asper

Chimera :

Hunteri

COSMOLEPIS :

Egertoni -

Elasmodus :

Hunteri

Endactis :

Agassizi

HiSTIONOTUS :

Angularis -

Legnonotus :

Cothamensis

Lepidotus :

Pectinatus -

Leptolepis :

Constrictus

Macropthalmus

LOPHIOSTOMUS :

Dixoni

{

{

Decade. Article.

VIII.
and Sup-
plement

VIII.
VIII.

VIII.
VIII.

IX.

VI.

IX.

VI.

IX.

VIIL
and Sup-
plement

VIII.

VI.

VI.
VI.

VL 10



INDEX TO DECADES VI., VIII., AND IX.

Decade. Article. Page,

Macropoma :

Egertoni - - - -

Nov. Spec. - - -

IX. 10 1

1A. Qo

Megaltjrus :

Austeni - - - - IX. 9 I

Damoni - - - - TVlA.. Qo 1
1

NOTHOSOMUS :

Octostychius - - - IX. 6 1

Ophiopsis :

Breviceps - - - VI. 6- 1

OXYGNATHUS :

r
VIII. 19

Ornatus " " ' ^
and Sup-

L plement o

Pachycormus :

Latipennis - IX. 3 1

PALiEONISCUS :

oJjgt;! vKJlLL — • — VI. 2

Monensis « - - - VL 2 2

Pholidophorus :

Crenulatus , - VI. 5 I

Granulatus « - - VIII. 4 1

Higginsi - - - - VIII. 7 1

Nitidus - - - - VIII. 7 3

Pachysomus - VI. 4 1

Pleuropholis :

Attenuatus - IX. 7 1

Crassicaudus .. - - IX. 7 3

Ltevissimus - - - IX. 7 3

Longicaudus - IX. 7 3

Serratus - - - - IX. 7 5

Ptycholepis :

f
VIII. 8 1

Curtus " * ' ^ and Sup-
plement 1

Minor » - « - VTV 1. /

Pycnodus :

VIII. 10 1

Liassicus - - -

^
and Sup-
plement 3

Thrissonotus :

Colei - - . - IX. 2 1



MEMOIRS
OF THE

GEOLOGICAL SURVEY
OP

THE UNITED KINGDOM.

ILLUSTRATIVE OP

BRITISH ORGANIC REMAINS,

DECADE X.

PUBLISHED BY ORDER OF THE LORDS COBIMISSIONERS OF HER MAJESTY'S TREASURY.

LONDON:
PRINTED FOR HER MAJESTY'S STATIONERY OFFICE:

PUBLISHED BY

LONGMAN, GREEN, LONGMAN, AND ROBERTS.

186L
S052.



[4,964.—l,OCO.—n/Gl.]

LONDON : PRINTED BY EYRE AND SPOTTISWOODE, HER MAJESTY'S PRINTERS.



BRITISH FOSSILS.

Decade the Tenth.

Pkeliminary Essay upon the Systematic Areangement of the

Fishes of the Devonian Epoch, by Thos. H. Huxley, F.RS.,

Professor of Natural History, Government School of Mines.

The endeavour to determine the systematic position of Glypto-

Icemus, a genus of Devonian fishes, first described and figured in

Dr. Anderson's interesting work upon Dura Den,"* and more fully

discussed and illustrated in the course of the present Decade, has

gradually led me to reconsider the whole question of the classifica-

tion of the fishes of this epoch and, eventually, to arrive at results

which seem to necessitate an important modification of the received

arrangement of the great order of Ganoid ei.

I propose, in the course of the pages of this preliminary essay, to

take the reader through the various steps of the argument which

terminates in this conclusion
;
and, commencing with a brief enu-

meration of the most important characters of Glyptolcmms, I shall

proceed to the discussion of the peculiarities of other genera, more

or less nearly allied to it, with the view of demonstrating, finally,

that Glyptolmmus is a tolerably typical member of a large and well

defined family of Ganoids, which abounded in the Devonian epoch,

but whose members have been less and less numerous in more

modern formations, until, at present, its sole representative is the

African Polypterus.
Fia 1.

Restoration of Glyptolccmus.

GlyptolcemusKiQinairdi (fig. 1, and Plates I. and II.), the onlyknown
species of its genus, is a fish with an elongated body, a depressed head,

* Dura Den; a Monograph of tlie Yellow Sandstone, and its remarkable Fossil

Remains. 1859.
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and a conically tapering caudal extremity. The orbits are situated

forwards, while the gape extends far back. The frontal bones (fig. 2)

are distinct from one another and from the parietals, which last are

not shorter than the frontals, and, though in contact throughout

the whole length of their inner margins, are perfectly distinct from

one another. Three bones, or scales (for they seem to partake as

much of the nature of the latter as of the former), a median and

two lateral, roof in the occipital region. The middle of the jugular

region, or that comprised between the two rami of the mandible

upon the under surface of the cranium, is occupied by two large,

triangular, squamiform, bones—the 'princiioal jugular plates (j ^)

;

while the interval left between them and the mandibular rami, on

each side, is taken up by a series of smaller, quadrate plates, which

increase in size from before backwards—the lateraliugular plates (y).

There is no rhomboidal oneclicmjugular plate interposed between the

anterior part of the inner edges of the principal jugular plates. The

teeth are of two kinds
;
smaller, set in a close series along the edges

of the jaws ; and larger, placed at intervals along the palate, and

perhaps along the inner side of the mandible. The larger teeth,

have grooved bases, and appear to be composed of dendrodentine.*

Diagram of the Head of Glyptolccmus.—For an explanation of the letters, seep. 40.

* Prof. Pander applies the tenn " Dendrodonts " to those fishes the pulp cavities of

whose teeth appear branched, in consequence of the folding of their walls; and such

folded dentine may be conveniently termed " dendrodentine."
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The pectoral arcli is covered by two triangular, sculptured, osseous

plates (Pet ^ Pct^), "which meet in the middle line below and are

superficial to the so-called coracoids. The paired, or pectoral and

ventral, fins are lobate ; that is, the fin has a central axis, or stem,

covered with scales. There are two dorsal fins, placed in the pos-

terior half of the body. The ventral fins are situated under the first

dorsal, and are succeeded by a single anal. The caudal fin, whose

• contour is rhomboidal, is divided into two equal lobes by the pro-

longed conical termination of the body ; in other words, the fish is

diphycercal, or truly homocercal.*

Every ichthyologist will admit the singularity of this combination

of characters, but a careful analysis of the structural peculiarities

presented by other fossil fishes of the same age, will show, that, so

far from isolating Glyptolwmiis, they closely unite it with several

other genera.

That genus which appears to me to approach it most closely is

the Gyvoptychius of M'Coy, whose structure has received admirable

elucidation from Professor Pander in his beautiful monograph

Ueber die Saurodipterinen, Dendrodonten, Glyptolepiden und

Cheirolepiden des Devonischen Systems" (1860), to which I may
refer those who desire to obtain a more particular accjuaintance

with the details of its organization.

Here I must content myselfwith reproducing in a reduced wood-

cut (fig. 8) Professor Pander's restoration of the fish, which may

Fig. 3.

Restoration of Gyroptycliius (after Pander).

be compared with the restored woodcut of Glyptolcemus (fig. 1),

and with the Plates, and with stating that the head, the body, and

the fins of Gyroptycliiv^s might be described in the terms which have

just been applied to Glyptolcemus. Pander, hov/ever^ makes no

* I have endeavoured to show elsewhere (Quarterly Journal of Microscopical Science,

Oct. 1858) that the so-called "homocercal " Teleostei of the present epoch are in reality

excessively heterocercal ; but the word " homocercal " is now so generally understood

to signify a tail like that of most existing Teleostei, that I prefer to employ I'rof. M'Coy's

term " diphycercal " for truly homocercal tails. See, on this point, Kdlliker, " Ueber das

Ende der Wirbelsiiule der Ganoiden, 1860," and Van Beneden, " Sur le Developpement

de la Queue desPoissons Plagiostomes," Bull, de I'Acad. Royale Belgique, 1861.
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mention of lateral jugular plates; the scaleS; wliicli are as often

oval as rliomboidal, are sculptured in a very different manner from

those of Glyptolwmus, and, according to Pander, tlie anterior edges

of the median fins are provided with fulcra.

Glyptopomus (Agassiz) is another genus whose close alliance with

Giyptolcemus is evidenced by the structure of its skull, of which

there is a fine specimen in the British Museum. It is very depressed

and has two distinct frontal bones, separated anteriorly by a small

rhomboidal plate ; there are two long and distinct parietals, and

three bones, one median and two lateral, behind these, covering

the occiput. The orbits are situated far forward, the gape is greatly

elongated, there are two principal jugular plates, and the pectoral

arch is as in Glypjtolwmus. A fine specimen in the Museum of

Practical Geology shows that some of the teeth, at any rate, were

of large size, and longitudinally grooved at their bases.

Fig. 4.

Only three specimens of Glyptopomus are at present known, and

no one of these exhibits either the paired or the median fins ; but

the close correspondence of the cranial structure of this genus with

that exhibited by Glyptolmmus , leaves no doubt on my mind that,

when discovered, the fins will be found to be similar, in all essential

respects, to those of the latter genus {see note, p. 46). The sharply

rhomboidal scales are thicker in proportion than those of any other

Devonian fish, and are pitted upon their surfaces like the scutes of

the Crocodilia.
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As has been seen, the angles of the scales of Gyroptychius are

apt to become rounded off, so as to present a transition from the

rhomboid to the cycloid contour, and, hence, it is less surprising than

'it seems at first sight, to tind fishes with eminently cycloid scales,

so similar, ia all the essential features of their organization, to

Glyptolcemus, Gyroptychius, and Glyptopomus, as imperatively to

demand a place near them in any natural arrangement«

Holoptychius (Agassiz), for example, has a depressed head

(though deeper than that of Glyptoloemiis), and a conically

tapering caudal extremity ; the orbits are situated far forwards

and the gape extends far back. The frontal bones are distinct

from one another, and from the parietals, which last are large

and co-adapted, though quite distinct ; the occiput is covered in

by three bones, a median and two lateral ; there are two prin-

cipal and a number of lateral jugular plates, and there is no rhom-

boidal median jugular plate interposed between the principal

jugulars. Some of the teeth are larger than the others, and longi-

tudinally striated at their bases. The paired fins are very acutely

lobate, and there are two dorsal fins placed in the posterior half of

the body. The ventral fins are situated under the first dorsal, and

are succeeded by a single anal.

EiG. 5.

Thus far, the reader who compares this description with that of

Glyptolcemus already given, will find the two essentially identical

But the tail of Holoptychius differs from that of Glyptolcemus, in

that it is little more than semi-rhomboidal, the upper moiety

being far less developed than the lower,^ and the scales are.

* In my restoration ot Holoptychius (Dr. Anderson's " Dura Den," p. 69) I have repre-

sented the fish with a diphycercal tail ; but I am now prepared to admit that the evidence

on which I rested this conclusion was not trustworthy, and that Sir Philip Egerton's

view of the case is in all probability correct. However, I must say, that I have never yet

seen a Holoptychius with its caudal extremity in a perfectly satisfactory state of pre-

servation.
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in form and sculpture, widely different from those of the latter

genus.

That Platygncdhus (Agassiz), if we restrict the name to the fish

whose caudal extremity is figured by Agassiz ("Vieux Gres Rouge,"*

Tab. 25), is very closely allied to Holoptycliius cannot be doubted
;

indeed, the only serious question regarding it, in the absence of

further materials for its reconstruction, seems to be, whether it

should really form a separate genus ; so that I may pass on to

another generic type, Glyptole'pis (Agassiz).

This genus is briefly mentioned in the Kecherches sur les Poissons

Fossiles," ii. p. 179, but Agassiz first described and figured species of

it in the " Monographie des Poissons du Vieux Gres Rouge," p. 62,

where Glyptolepis heads the family of the " C^lacanthes," and is said

to comprise fishes of moderate size, with pyriform bodies, and with

heads which are small, short, flattened, and have an almost semi-

circular contour. The rami of the mandible are stated to be beset

throughout their length with a single series of small, equal, conical

teeth, which seem to approach those of Dendrodus and Holopty-

chius in structure, and to have a dendritic pulp cavity surrounded

by folded dentinal walls. Glyptolepis microlepidotus, however,

is said (p. 65) to possess large teeth alternating with small ones in

the lower jaw. The upper jaw projected beyond the lower a little,

and liad similar teeth. The throat was provided, as "in all ancient

" Coelacanths and in Polypterus, with two mobile triangular plates,

" which replace the branchiostegal rays/'

The scales were delicate, rounded, and so much imbricated that

the anterior one sometimes covered more than half of its successor.

Their upper faces were entirely smooth, and covered with a delicate

layer of enamel, which, apart from some concentric lines of growth,

exhibited no ornamentation. Their inferior faces were also smooth,

and formed by a very delicate layer of bone. The mass of the

scale was formed by an osseous and spongy substance, adorned

with fine rays, which radiated from the centre of the scale. These

rays were intersected by concentric and circular lines, so that a

scale, whose smooth layer is worn av/ay, presents a number of small

elongated cells, disposed in circular series, almost like the seats of an

amphitheatre.

In the " Additions et Corrections," (1. c, p. 1 40), Agassiz adds a

description of the scales of Glyptolepis elegans, which supplies

an important correction to that just given. Referring to Tab. 21a,

he says, " The figure 2 a represents a scale of its natural size, and
" fig. 2 the same magnified. The folds of the surface vjhich con-

" stitute the ornaments of the visible portion of the scale are more
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" distant than in the foregoing species." Thus it is admitted that

GlyptoleiJis has not smjDoth, but sculptured scales, as, indeed, the

name of the genus implies.

Agassiz enumerates a caudal, two dorsal, and two anal fins, but

states that the existence of pectorals is doubtful, and that, in any

case, they must have been small and inconsiderable. The ventral

tins, on the other hand, are said to possess a singular structure,

" which is also to be found in Megalichthys.'' A series of plates

extends as a pointed band along the belly, and, becoming free at its

posterior extremity, carries numerous rays on both sides, and thus

forms a ventral fin, which, from the manner in which its rays are

disposed, is very like an eels tail. (Tab. 21, fig. 2.) I have ex-

amined the specimen here referred to, which forms a part of Sir

Philip Egerton's collection, and, with Professor Pander, I feel satis-

fied that the fin in question is the very long, acutely lobate, pectoral,

bent back in such a manner, that the proxim^al half of its posterior

edge is covered by the lower margin of the abdomen of the fish.

Professor Agassiz goes on to say that the two dorsals are opposed

to the two anals, and are situated so far back that the caudal

directly follows them. They are so close together that the last ray

of the first touches the first ray of the second. The second dorsal

and anal are higher than the first, and the caudal is large, hetero-

cercal, and triangular, appearing to be almost vertically truncated
;

its superior division bears numerous little fulcra.

Hugh Miller Old Red Sandstone/' 1841,) made some important

improvements upon Agassiz' description and definition of Glyiitoleins

He pointed out with great justice (and figured a specimen demon-

strating the fact), that there is only one anal, the second, or posterior

of Agassiz, the ventrals having been mistaken for an anterior

anal, and he describes and gives a sketch of the sculptured outer

surface of the scales.

Professor Pander, in the Monograph already cited, has carried the

work of rectification still further, though even he ventures upon no

restoration of GhjiJiolepis, seeming to be unacquainted with the

figure of the body of the fish, from a specimen more complete than

any of those of Agassiz, or of his own, given by Hugh Miller.

In addition to what was already known, he states that the prin-

cipal jugular plates are separated, anteriorly, by a small rhombuidal

one, and he makes the observation that " these plates, which among
" living fishes occur double only in Polypterus, and are among fossils

" known only in OsteoUpis, Biploptenis, MegalicJithys^ and Gyropty-
" chius, lead to the supposition that the composition of the cranial

and facial bones will differ in no important respect from, what is
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" found in them and this supposition is, he states, confirmed by
the similarity of the upper and lower jaws, and teeth. Behind the

jugular plates, and applied to their hinder edges, Professor Pander

finds two others, which meet in the middle line, and resemble those

which lie upon the under surface of the pectoral arch in Polypterus.

The scales are, in general, rounded, sometimes circular, sometimes

oval, sometimes more or less quadrate, by reason of the less rounding

off of their angles. They overlap in different degrees, and their

external sculpture is different in difi'erent parts of the body, whence

arises such an amount of unlikeness, that different species might

readily be founded on scales from different regions.

The sculptured surface presents two divisions, one, more anterior,

exhibits small tubercles with projecting points, which are convex

posteriorly, concave anteriorly, and are disposed in regular series

converging towards a central point, which, however, they do not

reach.

The posterior segment is covered with wavy longitudinal costse,

which gradually diminish in thickness from the anterior towards

the posterior edge.

Professor Pander gives a figure of this peculiar sculpture, a

woodcut copy of which I subjoin, and side by side with it a careful

drawing of the sculpture of the scale of a Glyptolepis from Wick, in

an even better state of preservation.

Fig. 6 The two left hand figures represent the scale from Wick of the natural size and

its sculpture magnified ; the right hand figure is copied from Pander's Monograph.
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There can be no doubt that the scales of GlyptolGpis possess the

ornamentation here represented. Not only does Professor Pander

positively state that the scale figured by him was worked out from

a Lethen Bar nodule, and formed part of the unquestionable

Glyptolepis represented in his Plate 7, fig. 4 ; but the specimen of

Glyptolepis leptopterus represented by Agassiz in the " Yieux Gres

Rouge," Tab. 21, fig. 2, and now in Sir Philip Egerton's collection, has

obviously sculptured scales and cranial bones. And I find that by

scraping away the inner layers of the scales of undoubted examples

of this genus, in the Museum of Practical Geology and in that of the

Royal College of Surgeons, the points and ridges of the sculpture

remaining imbedded in the rock are easily displayed. The clear

recognition of the fact that this elegant structure really characterizes

Glyptolepis is of great importance, for, in the first place, it enables

one to discriminate between Holoptychius (whose scales have no

semilunar area of backwardly directed points) and Glyptolepis, and,

in the second place, it places beyond a doubt the justice of Professor

Pan der's conclusion that the scale figuredby Miller in the " Footprints,"

as appertaining to Asterolepis, really belongs to Glyptolepis.

Pander states that the rays of the median fins are supported

upon long interspinous bones, and that the paired fins are very

much approximated ; the ver}^ long pectorals extending far beyond

the bases of the ventrals, which are very broad and strong.

Specimens which I have examined show, that the parietal bones

of Glyptolepis are large, and, like the frontals, distinct from one

another ; in their form and relative proportions, these bones very

much resemble those of Holoptychius. There are three bones in the

superior occipital region, one median and two lateral. A trian-

gular, single or divided, squamosal fits in between the parietal, the

external of the three superior occipital bones, and some indistinctly

defined supratemporal and postorbital plates
;
again, as in Holo-

FlCr. 7.

Restoration of Glyptolepis.
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ptycliius. In tlie opercuiar apparatus, the operculum and sub-

operculum are large, subquadrate, and nearly equal in size. There

are large dendrodont teeth (very well shown in a large specimen in

Sir P. Egerton's collection) upon the inner side of the mandible.

The principal jugular plates are large, but no specimen I have seen

gives clear evidence of others. There is a well marked lateral line.

Apart from what has been done by Agassiz, Miller, and Pander,

I think I can venture to assert from my own investigations that

the woodcut fig. 7 gives an essentially faithful restoration of Glyp-

tolepis.^ But a comparison of this figure with that of Holoptycliius,

given above, is sufiicient to prove the close affinity of the two

genera,—in fact, their family relationship.

Pausing now, to look back over the ground which has been

traversed, we find that the six genera which have been discussed,

viz., Glyptolcemus, Glyptopomiis, Gyro2^tychius, Holoptychius,

Platygnathus, and Glyptolepis, possess the following characters in

common :—Two dorsals, acutely lobate paired fins (ventrals of

Glyptolepis ?) ;
principal and lateral jugular plates, and no bran-

chiostegal rays ; more or fewer large teeth with grooved bases, and

consequently folded dentine
;
sculptured scales and cranial bones,

—

among Vi^hich last are to be noted three occipital plates,—large,

distinct, parietals, and equally distinct frontals. In short, they con-

stitute a family of Ganoids, which I propose to call Glyptodipterini,

and which may again be subdivided into two groups, or sub-

:ftimilies, the one, which might be called the rhombiferous Glypto-

dipterini, containing the genera Glyptolcemus, Glyptopomus, and

Gyroptychilis, with diphycercal tails, and for the most part rhom-

boidal scales ; and the other, which might be termed the cycliferous

Glyptodipterini, containing Holoptycliius, Flatygnathus, and Gly2^-

tolepis, with heterocercal tails and cycloid scales.

Professor Pander has endeavoured to prove that the teeth known

as Bendrodus belong to fishes of the genus Gyroptycliius. The

evidence brought forward in support of this view, however, appears

to me to be hardly sufficient to demonstrate its accuracy
;
though

I think it extremely probable that the teeth and jaws, which have

been referred to the genera Bendrodus, Gricodus, Lamnodus,

Pkdygnathus, and Rliizodus, will turn out to belong to allies of

Gyroptycliius, or, in. other words, to fishes belonging to the family

of Glyptodipterini. And again I ca,nnot adopt the family of

Dendrodonts" which Professor Pander has established for Gyro-

ptycliius, Gricodus, &c., partly because, as he defines it, it seems to

* It may be that the ventral fins are lobate, but I have seen no specimen justifying

that conclusion.
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me to separate naturally allied genera, and, still more, because the

''dendrodont" character is quite as strongly marked in other fishes,

e.g., Megalichthys, whicli certainly do not belong to the same family

as Gyroptychius, though undoubtedly related to it.

The resemblances which obtain between Gyroj)tycJiius, on the

one hand, and Osteolepis, Diplopterus, &c. on the other, have been,

well pointed out by Professor Pander, whose Monograph upon the

Saurodipterini is not less excellent than that already cited, though

it should not be forgotten that Hugh Miller long ago published

an excellent restoration of Osteolepis.^' Diplopterus has, in fact,

the elongated form, depressed head, forward orbits, long gape,

and conically tapering candal end of the body, which characterize

Glyptolwmus. The pectoral fins are similarly, though not so acutely,

lobate, and the lobate ventrals are situated far back, as in the

last-named genus. The second dorsal is over the anal, and the

caudal fin is rhomboidal and diphycercal.

On the other hand, Osteolepis, though similar to Diplopterus in

many essential respects, has a very ineequilobed tail, much like that of

Glyptolepis. But in Osteolep is^ as in its most nearly allied genera, the

cranial bones and the scales are quite smooth. The three occipital

plates of the skull remain distinct, but the other bones of the roof

of the' cranium have coalesced, so as to form two bucklers, an

anterior and a posterior ; in which, however, the outlines of the

primitive cranial bones, which have, on tlie whole, an arrangement

similar to that which obtains in Glyptolcem.us, are traceable. There

Fig. 8.

Restoration of Osteolepis (after Pander).

* See " The Old Red Sandstone," PI. iv. fig. 1, Osteolepis major. It appears from this

figure that even the lobation of the pectoral fin had not escaped Hngh Miller, though he

does not particularly refer t© it in the text. Before Professor Pander's work appeared in

this country, I had obtained from Caithness, by the well-directed activity of Mr. Peach,

and placed in the Museum of Practical Geology, a series of specimens illustrating all the

chief structural characters of Osteolepis as detailed above. The lobate pectorals of

Osteolepis and Diplopterus are exhibited very well by specimens in the Ilunterian and

British Museum ; the fact that " small ganoid scales are continued upon " the bases of the

pectorals being noted in the description of No. 567 in the Catalogue of the former

Museum.
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are no lateral jugular plates, but the principal jugular plates are

separated, anteriorly, by an azygos rhomboidal plate.

The family of the Saurodipterini, characterized by its two
dorsals; less acutely lobate paired fins

;
jugular plates and no bran-

chiostegal rays ; smooth scales and cranial bones (among which last

are three distinct occipital plates, while the other cranial bones have

more or less coalesced), is thus very distinct from, though allied to,

that of the Glyptodipterini. It comprises not only the genera

Osteolepis, Diijloptems, and Triploj)terus {?), but also, as I believe,

a genus w^hich has a later range in time than these, viz., the

Megalichthys of the Coal, although the want of acquaintance with

'the fins of this genus renders my conclusions as to its afiinities

less secure than I could wish.* Agassiz does indeed afiirm that

Megalichthys has lobate fins, in a passage cited above (p. 7); but as he

merely mentions the fact incidentally, I do not like to lay too much
stress upon it. Nevertheless, the skull and scales of Megalichthys

accord so closely, both histologically and morphologically,with those

of the better known Saurodipterines, that I entertain little doubt

as to its real place in the latter family.

Megalichthys has two principal, many lateral, jugular plates

;

and a single rhomboidal, azygos plate is placed between the

anterior ends of the two principal jugulars. Between the upper

margins of the opercula and in the upper occipital region, lie three

bony plates, whose signification Professor Agassiz considers to be

somewhat enigmatical/' but which really correspond exactly

with the three bones which occupy the same position in the

Glyptodipterini and Saurodipterini. What Agassiz terms the

frontals are certainly the long parietals, whereas those which

he calls " ethmoids are the frontals. His " moignon intermaxil-

" laire" is a crescentic shield, which terminates the head ante-

riorly, and presents distinct indications of a division into a

number of pieces ; the contour of the proper premaxillary portions,

separated by a median suture, which form the lower and anterior

boundary of the shield, being very well defined. The other parts

entering into this shield represent, I believe, the prefrontals and the

* Sir Philip Egerton long since arrived at and published this conclusion in his

arrangement of the Fossil Fishes in Morris's Catalogue. More recently Prof. Pander

expresses the same conviction in the following terms :
" Sehr gerne mochten wir aber ein

" anderes Genus noch zu den Saurodipteridse bringen, das durch den Bau seiner Kopf-

" knochen ; durch die Gestalt seiner Schuppen, seiner Zahne und hauptsachlich durch die

" mikrospische Structur seiner harten Theile sich eng an Osteolepis anschliesst und aus

" der Kohlenformation herstammt. Es ist der Genus Megalichthys, von dem wir leider

' die Beschaffenheit und Lage seiner Flossen gar nicht kennen."^—Pander, 1. c, p. 5.
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ethmoid. If it were amalgamated with the frontals and these with

one another, we should have an almost exact reproduction of the

anterior cranial buckler of Osteolepis. In a well preserved specimen

of the skull of Megalichthys before me, the orbits are small circular

cavities, placed at about the junction of the anterior and middle thirds

of the head. They are bounded, in front and below, by a small tri-

angular bone (like a lachrymal) as in Polypterus ; below, by a small

part of a large suborbital bone, whose anterior margin joins the

premaxilla and its inferior margin the maxilla ; below and behind,

by another suborbital bone, fitted in between the preceding, the

maxilla, and a postorbital bone. The maxilla, large and long, is

narrow anteriorly, where it abuts upon the bone termed "pre-

operculum " by Agassiz ; like the premaxilla, its edges are beset

with small teeth. Agassiz says, " Le cote anterieur du mufle est

" el^gamment echancre au milieu et renfle en un bee, tres obtus,

" qui porte dans notre exemplaire une grosse dent canine
;

" and on

making a transverse section of a Megalichthys snout I found a

median, stout, backwardly projecting ridge of bone, containing two

large alveoli, one on each side of the middle line. The one of

these alveoli exhibits the section of the base of a large tooth

with greatly folded dentine.

While the exoskeleton of Megalichthys is exceedingly similar to

that of Diplopterus and. Osteolepis, the endoskeleton presents a

remarkable advance on that of any other Saurodipterine, in that

both the centra and the neural arches of the vertebral column are

thoroughly ossified. Excellent specimens of these vertebrae are to

be seen in the British Museum.

The Saurodipterini and Glyptodipterini being thus separated

from other Palaeozoic fishes, as well-defined families, perfectly

distinct from one another, though closely allied by the community

of characters displayed in the number, structure and disposition, of

their fins, the absence of branchiostegal rays and their replacement

by jugular plates ; we have next to consider what other families of

fish, if any, should be ranged alongside of them, or in other words,

what are the limits and what the importance of the larger group,

formed by the association of these families.

In the first place, I conceive there can be no doubt that the

Ctenododipterini, a family justly established by Professor Pander*

for the recep^^ion of Dipteriis and its immediate allies, must take

its place in close juxtaposition with the Saurodipterini and Glypto-

* Under the name of Ctenodipterini. Sir Phillip Egerion has, I think, given good

reasons for the slight change I have adopted. Vide wfra, p, 55.
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dipterini, seeing that it possesses all those structural peculiarities

which are common to these two families. In fact, as Hugh Miller *

originally pointed out in successive notices, Dipterus has the dorsal

Fig. 9.

Ixestoration of Dipterus (after Pander).

fins placed far back
;
acutely lobate pectorals and veritrals ;t no

branchiostegal rays, but jugular plates instead of them ; and a

single anal. The caudal extremity of the body tapers off to a

point, and has the lower lobe of the fin very much larger than the

Fig. lO-t

Dipterus.

upper ; the scales are cycloid. Thus far, in fact, the definition of

Ctenododipterini agrees with that of the Glyptodipterini ; but the

* See " Old Eed Sandstone," " Footprints of the Creator," and " Sketch Book of

Popular Geology." It is much to be regretted that Professor Pander should have been

wholly unacquainted with these works when he wrote his Monograph on the Ctenodo-

dipterini, and that he has consequently inadvertently failed to do justice to the great merits

of Hugh Miller, who made known almost the whole organization of Dipterus, and anti-

cipated the most important part of Prof Pander's labours in this field.

f See Prof. Pander, 1. c.

X The woodcut, fig. 10, represents the same specimen as that figured by Sir Philip

Egerton in " Siluria," ed. 2, p. 287, but of the natural size. It exhibits the characters of

the paired fins of Dipterus remarkably well.
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former differ from the latter in the smoothness of their scales ; in

the structure of the roof of the cranium, whose constituent bones are

anchylosed into a singular shield, presenting some resemblance to

the cephalic shield of Acci2JeQiser ; and lastly, and chiefly, in the

peculiar form of the lower jaw, which much resembles that of a

Ccelacanth, and in their dentition, so well made known by Hugh
Miller, whose researches have been fully confirmed by Professor

Pander.

In the next place, the true Ccelacanthini have a no less well-de-

fined right to occupy a similar position.* I say the true Ccelacan-

thini, because the term " Ccelacanth " has been used by different

palaeontologists with such very different meanings, has been made
in some cases to include so much, and in others to include so little,

that I feel it to be necessary to define precisely the sense in which

I employ it here. I intend it, then, to designate that family of

fishes of which the genus Goslacanthus of Agassiz is the type, a

family which, thus restricted, is as well defined and natural a

group as any in the animal kingdom, but, at present, can embrace

only the genera Coelacanthus, Undina, and Macropoma.

In order to make this clear, however, I must enter at some

length into a historical and anatomical criticism of the Coelacanths

as a family of fishes.

In establishing this family (" Recherches," vol. ii. p. 108), Professor

Agassiz dwells particularly upon the hollow fin rays of the typical

genus ; the absence of joints in some part of the length of most of

those fin rays ; the presence of interspinous bones in the caudal fin
;

the continuation of the vertebral column between the two lobes of

that fin, and the prolongation of the caudal extremity beyond it

as a filamentary appendage. With Gmlacanthus, Undina, Macro-

poma, Hoplopygus, Uronemus, Holoptychius, Glyptosteus, Glypto-

lepis, Psammolepis, Phyllolepis, Gtenolepis, and Gyrosteus are

associated ; and it is a curious circumstance that while Holoptychius

takes its place among the Coelacanths, without any special demon-

stration of its right to that position, Professor Agassiz hesitates

touching Macropoma, and, while admitting it into the family on

* Several years ago Sir Philip Egerton strongly drew my attention to the close

affinity between the Ccelacanthini (jnihi) and what I have termed the Glyptodipterini,

particularly showing the importance of the lobate paired fins and of the double dorsals

common to the genera of both families (which Sir Philip Egerton was inclined to group

under the one head o^ ^Coelacanths'), and illustrating his views by a synopsis of the

genera. From the study of that synopsis I trace the gradual clearing up of my own ideas

respecting the difficult subject with which this preliminary essay attempts to deal.

[X.] 10 B
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account of the striking analogy of its general physiognomy, and of

the form, arrangement, and structure of its fins, adds : "I must
" admit that side by side with these resemblances, the tv/o types

" exhibit profound differences," ..." which will perhaps, in

" the long run, necessitate another arrangement.''

The idea that Coelacanthus inclined more to Holoptychius than

to Maeropoma, appears to have found still more favour with Pro-

fessor Agassiz at the time of the publication of his great work on

the Fishes of the Old Red Sandstone ; and the consequences of this

inclination were the more important from the fact, that Agassiz

held that the teeth, properly distinguished by Professor Owen
under the name of Rhizodus, belonged to Holoptychius. For

Glyptolepis and Platygnatlms were undoubtedly closely allied to

Holoptychius, while Dendrodus, Lamnodus, and Gricodus had

much in common with Rhizodus ; hence, as these dendrodont teeth

were conceived by Agassiz to belong to the fish whose bony plates

and scales had received the names of AsterolepiSy Bothriolepis, &c.,

it was natural that he should include all these genera under the

common title of" Coelacanths ;'' while lfacroj9oma and UndinawerQ
regarded with doubt, and, in fact, almost excluded fi-om the group

Vieux Ores Rouge," p. 64).

Here, however, I cannot but believe, that the founder of fossil

ichthyology has, for once, gone off' upon a wrong scent. For 1 iier

investigations have made it, to say the least, extremely improbable

that Asterolepis (Ag. & Miller) has anything to do with Gricodus,

or with Holoptychius, whatever may be the relation of the two

latter genera ; and I shall now endeavour to prove that, while

Goelacanthus is so intimately connected with Undina and Maero-

poma, as to render the generic distinction of the three forms a matter

of minute detail, its relations with Holoptychius, although clear and

distinct so far as they go, are, at most, those of a member of the

same suborder.

But first, what are the characters of the genus Godacanthus ?

This question is by no means so easily to be answered as might be

imagined, but the following facts appear to furnish a conclusive

reply to it.

The type species of Godacanthus, that on which the genus was

founded by Agassiz, is the G. granulatus of the Magnesian Lime-

stone ; two figures of which are to be found in the " Recherches,"

while a third, representing another specimen, is given by Sir Philip

Egerton in King's Permian Fossils." Singularly enough, neither of

these specimens retains its head, nor are the paired fins preserved

;
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but the characters of the spinal column, of the median fins, of the

scales, and of the tail, are so exactly those exhibited by the Undina
of Miinster (of which sundry complete specimens exist), that the

very close affinity of the two genera is beyond doubt. Agassiz, in

fact, proposes fco distinguish them only by their teeth ; Cmlacanthus

having, in his opinion, conical and recurved, while Undina has

flat, pavement-like and tuberculated teeth. That Miinster was

correct in assigning such teeth to Undina I have satisfied myself

by the examination of a well-preserved specimen of U. Kd'hleri in

Lord Enniskillen's collection ; but what evidence is there that

Codacanthus has a difierent dentition ? Agassiz was led to believe

that the teeth of the latter genus are conical, by the fact that the

specimen of a fish named by him G. Munstevi has such teeth. I am
again indebted to the Earl of Enniskillen, of whose collection this

specimen forms a part, for the opportunity of verifying the state-

ment ; but I must at the same time express my entire concurrence

in the opinion previously expressed to me by Sir Philip Egerton,

that the so-called " Ccdacanthus " Micnsteri is not a Coelacanthus

at all.

For, as I have stated above, there can be no doubt that Coela-

canthus (G. granulatus being the typical species) was, in all the

great features of its organization, similar to Undina ; so that, con-

trariwise, any fish which diff'ers in essentials very widely from

Undina can be no Goelacanthus.

Restoration of Undina. (Partly after Mimster, partly from Lord Ennislvillen's

specimen. Below the head are the eontom's of the jugular plates.)

10 B 2
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But Undina has two dorsal fins, each supported by but a single,

very peculiarly shaped, interspinous bone ; it has a large caudal fin,

whose rays are supported by interspinous bones, and which is divided

into two equal lobes by the unossified spinal column ; the latter

extending beyond the caudal fin as a tufted appendage, or second

caudal, provided with very short fin rays. There is a single anal

fin ; the pectoral and ventral fins are well developed and obtusely

lobate; the pelvic bones are remarkably large, and are united

together by transverse branches, which extend from the posterior

extremities of each and meet in the middle line ; there are no dorsal

ribs and no proper branchiostegal rays, but instead of them, two

broad principal jugular plates. Finally, the scales, large, thin

and cycloid, are ornamented with elongated splashes and dots of

enamel. On the other hand, " Coelacanthus" Munsteri exhibits no

one of the positive characters here enumerated, while it has- ribs

attached throughout the dorsal region ; in fact, I am inclined to

consider it the type of a new genus allied to Phaneropleuron.

I have seen no specimens of the other species of Coelacanthus

enumerated by Agassiz^ and I. can therefore say nothing about

them. But Coelacanthus caudalis (Egerton) is a true Coelacanth,

as I have convinced myself by examination of the specimen, to

wliich the figure in. King's " Permian Fossils " does not quite do

justice.

As the case stands, then, it appears that there is no evidence that

the supposed distinction between Coelacanthus and Undina really

obtains
;
while, on the other hand, a recent careful comparison of

well-preserved specimens of Undina and of Macropoma has con-

vinced me that these two genera are not much less closely allied.

Restoration of Macropdmcc.
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All the structural characters, in fact, which have been enumerated

above among the peculiarities of Undina, are equally well marked

in Macropoma, except that, hitherto, I have been unable to meet

with the caudal appendage in the latter, and that the teeth are

more distinct and cylindrical. But further than this, as Dr. Mantell

originally suspected, and as Professor Williamson has since demon-

strated, MacTojpoma exhibits the peculiarity, without a parallel,

so far as I know, among fishes of other families, of having the

walls of its air bladder ossified. Now, I find good evidence of the

existence of a similarly ossified air bladder, not only in Undina,

but in a well-preserved specimen of a new genus of Coelacanth

from the Lias (described in the subjoined note by Sir Philip

Egerton), in the Museum of Practical Geology.*

* Holophagus Gulo.

Mr. Harrison's specimen wants the anterior portion from the dorsal and pectoral fins

forwards. From the insertion of the dorsal fin to the extremity of the tail it measures

inches, and 4|- inches in depth. The stomach is distended with a recently swallowed

Dapedius, and a large coprolite occupies the rectum. The first dorsal fin springs (as

in Macropoma) from a single disc, resulting from the coalescence of the interneural

spines. It contains eight long, thick, undivided, and multiarticulate rays. They are beset

with numerous short spines or tubercles. The second dorsal is situated 4 inches behind

the first. Between the two is seen a strong bifurcate interneural ossicle, which has been

displaced forwards from its proper position at the base of the fin. The second dorsal fin

contains sixteen rays. The anterior ones are short and slender. The succeeding ones

are long, broad, and multiarticulate, but not tuberculate. Tlie base of the fin is obtusely

lobate, with a scaly investment. The pectoral fins are much mutilated. Judging from

what remains of them, and from some indistinct impressions, they seem to have been of

great size. The anal fin occurs imimediately below the second dorsal fin, with which it

corresponds in form and structure, but contains many more rays. The ventral fins are

mutilated, but their position below the first dorsal fin is indicated by the preservation of

a pair of strong T-shaped pelvic bones, having their longer limbs directed forwards, and

nearly reaching the base of the pectoral fins. The caudal fin is of great size, and presents

in an eminent degree the most special and characteristic feature of the Coelacanthus

family, namely, the interposition, in the caudal region, of an interneural between the

neural and dermo-neural spines. The base of this spine abuts upon the extremity of the

neural spine, and unites with the true fin-ray by an overlap or splice. This structure

coincides with that observed in Undina. In Macropoma the bone of the interneural spine

is bifurcate for the reception of the distal extremity of the neurapophysis. A small

supplemental fin extends an inch beyond the larger caudal fin, as in Undina and Ccela-

canthus. The notochord is unossified. The apophyses, both above and below, have

very wide bases. The scales are curvilinear, and covered with a vermiculate pattern on

the upper surface, occasionally broken up into small tubercles.

In the Woodwardian Museum at Cambridge there is the head and part of the trunk of

a CccJacantlms, from the Kimmeridge Clay at Cottenham, The head shows the frontals,

prefrontals, and lowerjaw, with the tympanic attachments. The glossohyal plate is double,

as in Holoptychius. The scales are roughly undulate, coarser in pattern than in Undina,

Codacanilius, and Holophagus, but not absolutely tuberculate, as in Macropoma. One

fin is preserved, probably the left pectoral. It is lobate, broad, and strong. The
operculum is triangular, the frontals short, and the prefrontals descend at an abrupt

inclination.
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Thus, leaving open the question as to the identity of Ccelacanthus

with Undina, and also that whether Uronemus and Hoplopygus

(which I have not seen, and concerning which no details are given

by Agassiz) are Coelacanths, or not ; it appears to be certain that

fishes closely allied to Coelaeanthus granulatus, and known under

the generic appellations of Undina and Macropoma, form an exceed-

ingly well-defined family, to which the term Cgelacanthini may
with propriety be restricted, and which has ranged in time, with

remarkably little change, from at least as early as the Permian

formation to the Chalk, inclusive.

The Coelacanthini, as thus understood, are no less distinctly sepa-

rated from other fishes than they are closely united to one another.

In the form and arrangement of their fins; the structure of th^

tail and that of the cranium ; the form and number of the jugular

plates ; the dentition ; the dorsal interspinous bones ; the pelvic

bones ; the ossified air bladder
;
t^e Coelacanthini differ widely from

either the Saurodipterini, the Glyptodipterini, or the Ctenododipte-

rini
;
but, on the other hand, they agree with these families and

differ from almost all other fishes, in the same respects as those in

which the several families just mentioned, have been shown to agree

with one another ; viz., the number of the dorsal fins, the lobation

of the paired fins, the absence of branchiostegal rays, and their

replacement by jugular bones.

Their special affinities among these three families appear to me
to lie chiefly with the Ctenododipterini : the scales, the arrangement

of the teeth, and the form of the lower jaw in the two families pre-

senting many curious analogies.

The Glyptodipterine family contains, as we have seen, both

eycliferous and rhombiferous genera. Following out the alliances of

the former subfamily, we have found reason to include the eyclife-

rous Ctenododipterini and the eycliferous Coslacanthini in the same

larger, or subordinal, group with the Glyptodipterini. If, on the

other hand, we now trace out the congeners of the rhombiferous

subfamilies, we arrive, as has been seen, at the Saurodipterini

;

and the question now remains, what other rhombiferous Ganoids

naturally arrange themselves at this end of the series ?

So far as I am aware, there is no other fossil rhombiferous Ganoid

which comes within the scope of the sum of characters common to

the Saurodipterini, Glyptodipterini, Ctenododipterini, and Coelacan-

thini ; but among recent fislies there is one, Polypterus, which very

nearly approaches the required standard, and is unquestionably

closely allied to the Saurodipterini.
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Poll/pter ICS, ^^^^fc, has an elongated body, with a depressed

head; and a conically tapering caudal extremity. The orbits are

Fig. \5.

Figure of Pohjpterus (after Agassiz).

situated in the fore part of the head, while the gape extends far

back. There are two large principal jugular plates, without lateral

or median plates. The pectoral arch is covered inferiorly by two
triangular osseous plates, which meet in the middle line, and

are superficial to the so-called coracoids. The pectoral and

ventral fins are lobate. The caudal fin is rliomboidal and nearly

diphycercal.*

A comparison of these characters with those which have been

assigned to Glyptolmmus, or to Osteolepis, reveals at once the close

connexion of the three genera, f from which however Polypterus

diff(3rs in many important particulars.

Thus the parietal bones of Polypterus are much smaller, in pro-

portion to the frontals, than are those of either Osteolepis or

Glyptolcemus, and with age they unite with one another and with

* See the careful account of the tail of Polypterus, by Kolliker, " Ueber das Ende der

Wirbelsiiule der Ganoiden."

t I do not know that any one has hitherto pointed out in detail the very close relation

between Pohjpterus and the fossil genera enumerated above ; but Professor Pander has

enunciated conclusions nearly similar to my own in the following passage (Ctenodip-

terinen, p. 3.) :
—

" Ueberhaupt ist es merkwurdig zu sehen wie Polypterus so ganz in den Hintergrund
" gestellt wird, Herr J. Miiller (Ueber d. Bau.) sagt ausdriicklich ' Fur den Polyptei us

" ' kenne ich unter alien fossilen Ganoiden keine analogic.' Und Herr Pictet wieder-

" holt dasselbe gleichfalls, ' aucun fossile n'a etc rapproche de ce genre remarquable.'

" Wir werden in Zukunft sehen dass wenn man iiberhaupt ein Recht hat, wie es doch
" wahrscheinlich ist, die ausgestorbenen Geschlechter der Devonischen Formation jetzt

" noch lebenden Fischen an die Seite zii stellen, mehrere durch ihre Zahnbau, durch die

" grossen Knochen-platten und die Stelle der Kiemenhaut-strahlen, durch den Bau der

" Kopfknochen, u.s.w., eine grossere analogie mit dem Polypterus als seinen Amerika-

uischen Zeitgenossen besitzen."

In his subsequent memoirs Prof. Pander has not followed out to their logical result the

views so sagaciously indicated in this paragraph, which I think would be identical with

those I had arrived at before I read it, and now publish.
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Figs. 16 and 17.

Si-.O.

BO?

pmx.

Bones of the Head of Pohjpterus (after Miiller, but somewhat differently named).
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the frontals, into a continuous shield, as seems to have been the

case in Dipterus.

The upper part of the occipital region is covered by a number of

more or less irregular plates, which, however, may be readily shown

to correspond with dismemberments of the three plates found in the

Saurodipterini, &c. There are neither lateral, nor median, jugulars
;

the teeth have simple pulp cavities ; and what is most remarkable,

the dorsal fin, instead of being double, is incompletely broken up

into a number of pinnules, which extend for nearly the whole

length of the back. Furthermore, Polypterus has a spiracle, a

structure of which I find no trace in any of the fossil genera.

It may conduce to clearness if, before proceeding farther, I now
endeavour to put the results of the preceding statements into a

readily comprehensible and definite form, and show their bearing

upon the classification of the Ganoids, and more particularly upon

that of the fossil Ganoidei. To this end I have prepared the follow-

ing synoptical table :

—

Ordo ganoidei.

SuBORDO L

—

Amiad^.

SUBORDO II.

—

LePIDOSTEII)^.

SuBORDO III.—CROSSOPTERYGlDiE. °
-

Fam. 1 POLYPTERINI.

Dorsal fin very long, multifid ; scales rhomboidal.

Polypterus,

Fam. 2.

—

Saurodipterini. i

Dorsal fins two; scales rhomboidal, smooth; fins subacutely lobatCo

Diplopterus^ Osteolepis, Megalichthys.

Fam. 3.—Glyptodipterini. / 0

Dorsal fins two; scales rhomboidal or cycloid al, sculptured; pec-

toral fins acutely lobate ; dentition dendrodont.

Sub-fam. A. with rhomboidal scales.

Glyptol(BmuSy Glyptopomus] Gyroptychius.

Sub-fam. B. with cycloidal scales.

Holoptychius, Glyptolepis, Plafygnathiis \_Rhizodus, Den-

drodus, Cricodus, Lamnodus'].
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Fam. 4.

—

Ctenododipterini. -^^r

Dorsal fins two ; scales cycloidal
; pectorals and- ventrals

acutely lobate ; dentition ctenodont.

Dipterus, [Ceratodus? Tristichopterus ?~\.

Fam. 5.

—

Phaneropleurini.

Dorsal fin single, very long, not subdivided, supported by many
interspinous bones; scales thin, cycloidal ; teeth conical ; ven-

tral fins very long, acutely lobate.

Phaneropleuron.

Fam. 6.

—

Ccelacanthtni. - ,1

Dorsal fins two, each supported by a single interspinous bone;

scales cycloidal ;
paired fins obtusely lobate ; air bladder

ossified.

Ccelacanthus, Undi7ia, Macropoma.

SuBORDo IV.

—

Chondrosteid^.

SUBORDO V.—ACANTHODIDiE.

Considering the Ganoid ei, as defined by Miiller, to form an order

of the class Pisces, and adopting the four groups typified by Amia,

Lepidosteus, Accipensev and Acanthodes, respectively, as subor-

ders, without thereby prejudicing the question as to whether other

suborders may not be required, I propose to establish another and

equivalent group, or suborder, to comprise the existing Polypterus

and all those e:5itinct Ganoids which, like it, fall within the range

of the following definition :
—

Dorsal fins two, or, if single, multifid or very long ; the pectoral and

usually the ventral fins, lobate; no branchiostegal rays, but two principal,

with sometimes lateral and median, jugular plates, situated between the

rami of the mandible ; caudal fin diphycercal, or heterocercal ; scales

cycloid or rhomboid, smooth or sculptured.

On the suborder thus defined I propose to confer the title of

CEOSSOPTERYGiDiE,* in consideration of the peculiar manner in which

the fin rays of the paired fins are arranged, so as to form a fringe

round a central lobe, which constitutes so marked a character of all

the genera belonging to the group at present known.

The characters of five of the six families which compose this

suborder have been given, incidentally, in the preceding pages, but

the table contains another family wdiose collocation with the rest

requires justification.

* Kpocra-uThs, irrepv^, "fringed tin." " Crossotopterygidaj " would perhaps be more

correct, but the shorter compound is preferable.
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This is the family of the Phaneropleurint, which I have esta-

blished to contain the singular genus Pltaneropleuron, described at

length in this Decade (p. 47) and figured in Plate III. The general

character of this fish, its thin cycloid scales, the mode of termi-

nation of its caudal extremity, and its remarkable, very acutely

lobate, ventral fins, lead me to entertain very little doubt that its

right place is among the Crossopterygidse, and in the neighbonr^

hood of the Glyptodipterini and Ccjelacantliini, though I have not

yet been able to obtain a very good view of its jugular plates. But

the very long, single, dorsal fin, the great length and acute lobation

of the ventral fins, which seem to have been longer than the pectorals,

and the complete ossification of the costal elements and neural arches

throughout the vertebral column, separate Phaneropleuron alike

from the Glyptodipterini and the Coelacanthini. From the Cteno-

dodipterini it is separated not only by these characters, but by its

dentition. Under these circumstances the only course seems to be

to regard it as the type of a distinct family.

The group of Crossopterygidse, as thus established, appears to

me to have many remarkable and interesting zoological and

palseontological relations. Of the six families which compose it four

are not only Palseozoic, but are, some exclusively and all chiefly,

confined to rocks of Devonian age,—an epoch in which, so far as

our present knowledge goes, no fish belonging to the suborders

of the Amiadse or Lepidosteidse (unless Cheirolepis be one of the

latter) makes its appearance. Rapidly diminishing in number, the

Crossopterygidse seem to have had several representatives during

the Carboniferous epoch, but after this period (unless Ceratodus be a

Ctenododipterine) they are continued through the Mesozoic age only

by a thin, though continuous, line of Coelacanthini, and terminate, at

the present day, in the two or three known species of the single

genus Polypterus. Polypterus, however, is clearly related to the

rhombiferous Crossopterygians, or in other words, to exactly that

group of whose existence we have no knowledge in any Mesozoic, or

Tertiary, formation ; while the Ctenododipterini and Coelacanthini,

which depart most widely from Polypterus, are those which con-

tinue the line of the Crossopterygidse from the Palaeozoic to the

end of the Mesozoic epoch. Thus both ends of the Crossopterygian

series appear, if I may use the expression, to be cut off" from the

modern representatives of the suborder
;
Polypterus being separated

from those members of its suborder with which it has the closest

zoological relations, by a prodigious gulf of time, and from the

fossil allies which are nearest to it in time, by deficient zoological
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affinity. I may make my meaning more intelligible by a diagi'am,

however.
Paleozoic.

Ctenododipterini, Phaneropleurini, Glyptodipierini, Saurodipterini,

Coalacanthini.

j

Mesozoic. I

Codacanthini.
Tertiaky,

Recent. ..

Polypterini.

Here it is obvious that, in time, the Polypterini are twice as

remote from their immediate zoological affines, the Saurodipterini

and Glyptodipterini, as they are from their more distant connexions,

the Coelacanthini.

It seems singular that while the line of the rhombiferous

Crossopterygidse has so distinct a modern representative, the

cycliferous Crossopterygidee seem to have died and left no

issue at the end of the Tertiary epoch. But without wishing to

lay too much stress upon the fact, I may draw attention to the

many and singular relations which obtain between that won-

derful and apparently isolated fish, Lepidosiren, sole member
of its order, and the cycloid Glyptodipterine, Ctenododipterine,

Phaneropleurine, and Coelacanth Crossopterygidae. Lepidosiren

Fig. 18.

Diagram of Lepidosiren. (The lower figure represents the pectoral fin on a larger scale.)

is, in fact, the only existing fish whose pectoral and ventral mem-

bers have a structure analogous to that of the acutely lobate,

paired fins of Holoptychius, of Dipterus^ or of Phaneropleuron,

though the fin rays and surface scales are still less developed

in the modern than in the ancient fish. The endoskeleton of

Lepidosiren, again, is, as nearly as possible, in the same condition as

that of Phaneropleuron, and is more nearly similar to the skeleton of

the Coelacanths than that of any other recent fish
;
while, perhaps, it

is not stretching the search for analogies too far to discover in the
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stiff-walled lungs of Lepidosiren, a structure more nearly repre-

senting the ossified air bladder of the Coelacanths than any with

which we are at present acquainted, among recent or fossil fishes.

Furthermore, Lepidosiren is the only fish whose teeth are compa-

rable in form and arrangement to those of DipterusJ^ Though

Lepidosiren may not be included among the Crossopterygidse, nor

even in the order of the Ganoidei, the relations just pointed out are

not the less distinct
;
and, perhaps, they gain in interest when we

reflect, that while Polypterus, the modern representative of the

rhombiferous Crossopterygidse, is that fish which has the most

completely lung-like of all air bladders, Lepidosiren, which has

been just shown to be, if not the modern representative of the

cycliferous Crossopterygidse, yet their ''next of kin," is the only

fish which is provided with true lungs. These are unquestionable

facts. I leave their bearing upon the great problems of zoological

theory to be developed by every one for himself.

The preceding discussion of the afiinities of the Devonian genera,

Osteolepis, Diplopterus, Glyptolwmus, Glyp>topomus, Gyroptychins,

Holoptychius, Glyptolepis, Dendrodus, Phaneropleuron, Dipterus,

was an indispensable preliminary to the consideration of the main

question with which I proposed to deal in the present essay, viz.,

What, and how many, groups of fishes are represented in the Fauna

of theDevonian epoch? a Fauna which presents a surpassing interest,

when we recollect that it comprises the oldest assemblage of ver-

tebrate animals, of which we possess a more than fragmentary

knowledge ; that its constituents abound in certain localities ; and

that, for many years past^ they have been the subject of careful and

repeated collection and investigation. An examination of the data

collected up to the present time has led me to the following con-

clusions, some of which are already current, while others are new :—

-

1. No vertebrate animal higher in the scale than fishes is as yet

certainly known to have been found in any rock of Devonian age.

In fact, until demonstrative stratigraphical evidence of the Devonian

age of the well-known Elgin beds is obtained, the bearing of the

palseontological evidence against that conclusion is too strong to

allow of its being entertained.

2. Of the six orders of the class Pisces, three, namely, the Dipnoi,

Marsipobranchii, and Pharyngobranchii, are certainly not repre-

sented by any known Devonian fish. In endeavouring to estimate

the value of this negative fact, we nmst recollect that no fish

* Prof. Pander has drawn attention to the resemblance of the teeth of his genus

Holodus to those of Lepidosiren, Tbut it is not clear that he regards Holodus as a Cteno-

dodipterine.
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belonging to either of these orders is at present known in the fossil

state ; that they are represented by a very small number of genera

and species in our existing Fauna
;

finally, that the Pharyngo-

branchii, from their very nature, could hardly be preserved in a

recognizable state, even in such fine mud as that of the Oxford olsij,

or the Solenhofen slates ; and that of the Marsipobranchii nothing

but the horny teeth could be expected to escape destruction.

Lepidosiren, on the other hand, might have left as definite traces of

its existence as Diioterus, and hence its entire absence in the fossil

state is a negative fact of greater value.

3. The Elasmobranchii abounded, teeth and spines testifying to

the numerous and diverse genera which haunted the Devonian seas.

It is more difficult to say to what sections of the order these genera

belonged, as the only Devonian Elasmobranch whose whole structure

can be restored with any certainty is Fleuracanthus, a fish which

belongs to a family distinct from any now living.

4. The Ganoidei, as I have endeavoured to show above, are

largely represented by a suborder, the Crossopterygidge, which drops

into comparative insignificance in later ages. Of the existence of

Amiadse there is no evidence, and even if we include Tharsis,

Thvissops, and Leptolepis under this suborder, they are scanty in all

later formations ; but what is much more remarkable is the appa-

rent, entire, or almost entire, absence of the Lepidosteidse, a suborder

which obtains such a prodigious development in the Mesozoic epoch.

The nature of the Acanthodidse, and the question whether there is

any reason to suspect the existence of Chondrostei during the

Devonian epoch will be considered by-and-bye.*

* The determinatiorx of the characters of the families of Lepidosteidsc and of the limits

of the suborder is a difficult problem, of which I hope to treat more fully hereafter.

One interesting fact results from my investigations, so far as they have hitherto gone,

viz., that Lepidosteus belongs to a totally distinct family from its Mesozoic allies,

whether "Sauroids" or "Lepidoids." The Pyenodonts and HoplopleuridfE do not appear to

me to belong to the Lepidosteidffi, and I doubt their being true Ganoids. Tor the present

I propose the following as a sketch of an arrangement of the Lepidosteidse.

Lepidosteid^,

Heterocercal Ganoids with rhomboidal scales
;
branchiostegal rays ; non-lobate

paired fins ; a preoperculum and an interoperculum.

Fam. 1. Lepidosteini.

Maxilla divided into many pieces
;
branchiostegal rays few and not enamelled.

Lepidosteus.

Fam. 2. Lepidotini.

Maxilla in one piece
;
branchiostegal rays many and enamelled ; the anterior ones

taking the form of broad plates.

(a) CEchmodus, Tetragonolepis, Dapedius, Lepidotus, S^c.

(b) Eugnathus, Pachycornms, Oxygnathus, Sfc.

(c) Aspidorhynchus.

Perhaps the genera marked a, b, c, should torm distinct sub-families.
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5. The Teleostei have hitherto been supposed to be entirely

absent from formations of Palseozoic age, and no doubt they do not

exist under those forms which are most familiar to ichthyologists

acquainted with marine fishes, or with the fresh-water fishes of

temperate climates
;
but, nevertheless, I shall now endeavour to

show that there are grounds for something more than a suspension

ofjudgment, as to the vahdity of the ordinary doctrines held upon

this subject.

The remarkable genera Goccosteus and Pterichthys are those

which, among all Devonian fishes, have been by common consent

regarded as the most heteroclite and anomalous, some writers

having gone so far, in fact, as to imagine that these hard cased

vertebrates offered us a transition to the shelled Invertebrata.

Nevertheless, I trust I shall be able to show that the one of

these two closely allied genera

—

Goccosteus—is best, indeed, I may
say only, to be understood, by comparing its bony shields with

those which cover the roof of the cranium and the anterior part

of the body of certain existing Siluroid Teleosteans.

To this end, however, I must first give the conception of the

structure of Goccosteus which my own investigations, guided by

those of my predecessors Agassiz, Miller, EgertoD, and Pander,*

have led me to form.

The superior wall of the skull only, seems to have been ossified in

this fish, and forms a great shield, which may be roughly said to

have a hexagonal figure. The posterior and posterolateral sides of

the hexagon are pretty nearly straight lines, while the anterior side

is rounded off", to form the snout, and the antero-lateral sides, the

longest of all, have their anterior moieties deeply excavated, to

constitute the upper part of the walls of the orbit. From before

backwards, in the median line, the contour of the cranial shield is

nearly straight, but from side to side it is convex, in consequence,

more particularly, of the downward inflexion of its postero-lateral

angles. The sutures, which separate the various constituent bones

of the skull, may readily be confounded with certain superficial

grooves of a totally different import, but, by grinding away the

outermost layer of bone, this source of error is avoided ; and it

is then seen that the cranial sutures have the arrangement repre-

sented in the woodcut, fig. 19, and define the several bones from

one another with great sharpness.

* Compare Agassiz, " Monog. des Poissons Fossiles du Vieux Gres Kouge ;

"

H. Miller, " Old Red Sandstone " and Quart. Jour. Geol. Soc. 1859; Pander, "Ueber
die Placodermen des Devonischen Systems, 1857;" Sir P. Egerton, "Remarks on the

Nomenclature of the Devonian Fishes," Quart. Jour. Geol. Soc. 1859.
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EiG. 19.

Bones of the head and of the cuirass of Coccosteus.

Bones of the head of Clarias.
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In the middle Hue, behind, they mark off a symmetrical, trape-

zoidal bone, S.O., which presents a short peg-like process in the

middle of its posterior edge, and has a peculiar raised pattern upon

its under surface. In front, this bone is articulated with the sin-

gular four-rayed bone Fr. The posterior ray (with which S.O.

is connected) is the shortest and broadest of the four, while

the lateral rays are the longest and the narrowest, the anterior

ray holding a middle position in this respect. The edges of the

anterior and of the lateral rays are variously indented, apparently

to form an interlocking suture with the adjacent bones, while

the posterior ray is deeply excavated to unite with S.O. A third

bone, much smaller than the preceding, succeeds them ante-

riorh^, and appears to be separated by a transverse suture from a

fourth median bone (Pmx.), whose rounded free edge forms the

anterior contour of the snout. In well-preserved specimens, this

edge is seen to be beset with small, projecting, spine-like tubercles or

teeth. The lateral portions of the skull are constituted, proceeding

as before, from behind forwards, as follows : a triangular bone

(Pa. Ep.), one of whose sides, directed outwards and backwards,

forms the postero-lateral side of the hexagon above referred to,

unites, by its inner edge, with the bone S.O., and, by its anterior

edge, partly with Fr. and partly with another bone {y). These

edges are irregularly sinuous, and form a squamous suture with

the neighbouring bones. The posterior edge of Pa. Ep. presents,

near its inner extremity, a sort of socket, with which a peg

developed from the plate S.s. is articulated.

An irregularly triangular bone {y) is connected with the anterior

edge of Pa. Ep., and forms the posterior angle and part of the

antero-lateraledgeofthe skull. It is succeeded by another irregular

bone (x), which enters into the posterior and upper wall of the

orbit, and unites internally with Fr., and anteriorly with a larger

and still more irregular bone Pfr. The latter is connected in-

ternally with Fr., Eth. and Pmx. ; while externally it sends off,

rather in front of the middle of its length, a short process, which

passes directly downwards and divides the orbital cavity (Orb.) from

the nasal cavity (Na.) Extending from the lower end of this process

to the postero-lateral angle of the skull, bounding the orbit below,

and fitting in by its convex margin, to a concave excavation of the

bones x, y, is a large spatulate bony plate, narrow in front, broad

and expanded behind, and composed of two pieces, z and z\

The cranio-facial shield thus composed is succeeded by an osseous

girdle, which defended the anterior part of the body like the back

[x.] 10 c
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and breastplates of a mediseval warrior, and is divisible into two

portions, the dorso-lateral and the ventral shields—the former com-

posed of nine pieces, the latter of six. Of the nine pieces of the

dorso-lateral shield, seven are closely articulated together, while the

other two, small and comparatively insignificant, (and not represented

in the dorsal view, fig. 19) were placed loosely at the sides of the

posterior end of the great median plate of the seven. This plate a

corresponds in width, anteriorly, with the cranial bone S.O.
;

it widens a little behind the middle of its length, and then rapidty

tapers to a point. From the middle of its under surface it sends

down a strong bony crest, deeper behind than in front, while its

lateral edges overlap and unite, by a squamous suture, with the

plates S.s. and h.

S.s. is a four-sided plate, articulated with Pa. Ep. in the manner

before mentioned, while behind it overlaps the triangular plate h,

and below is overlapped by the plate c. The latter is so constantly

thrown out of its place in specimens where the connexion between

a, b and S.s. is perfectly retained, that I suspect it rather over-

lapped than was suturally united with S.s.

The ventral shield appears to me to have had no direct connexion

with the dorsal. I have examined a large number of specimens

with reference to this point, but I have never discovered the lc;ist

evidence of a sutural union between any two elements of the two

shields, though the respective constituents of each shield are con-

stantly met with in all stages of union and disunion. Of the

elements of the ventral shield, two are median and symmetrical,

four lateral and in pairs. The two latter, upon each side, are broad

at their remote ends and narrower at their adjacent ends, whose

outer edges are, besides, somewhat bent up. Of the median plates,

the posterior is rhomboidal and articulates with all the others ; the

anterior has the form of an elongated isosceles triangle, whose

base, directed anteriorly, is rounded off and forms the middle of the

anterior margin of the ventral shield.

The stout, doubly curved, clavicle-like bones Mn., found, in com-

plete specimens, on the under side of the head, have one edge beset

with minute denticles for a short distance ; and there are two other

flat, elongated, bones, devoid of sculpture upon their outer surfaces,

which lie between them and the anterior edge of the ventral

shield.

Beside the parts now described, the only other bones known to

belong to Coccosteus are the neural and subcaudal arches, the fin-

rays and their supports, and the curved ossicles which lie just
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behind the body armour, and were perliaps connected with ventral

fins ; but I enter into no particular description of these, as they

are not essential to my present purpose.

For some years past I had suspected that the modern Siluroids

presented more analogies to the seemingly aberrant Devonian fishes

than any other members of the class Pisces, and from the examina-

tion of dried specimens, I had even pitched upon the Siluroid genus

Clarias as that most likely to help me to understand Coccosteus ;

but it was not until my friend and former pupil, Mr. J. J. Monteiro,

brought home for me from Congo some specimens of Clarias

capensis preserved in spirits, that I was able to examine the

osseous structure of that fish with sufficient care and thoroughness

for the purposes of an efficient comparison.

In fig. 20 a careful, reduced representation of the top of the skull

of this fish is given, and it will be seen, that in everything but the

minor details of form, it agrees with Coccosteus. The middle line of

the skull is, as in the latter genus, occupied by three bones. S.O.,

the supra-occipital, is, in the recent form, pointed behind
;

Fr., the

principal frontal, is, as in the fossil, four-rayed ; it exhibits a

considerable gap or fontanelle, but no median suture
;
Eth., the

ethmoid, and Pmx., the premaxilla, correspond exactly in the two

skulls, if we leave out of consideration the position of the suture

seen in the fossil in this region. The bone Pr. F., which can be

at once identified as the prefrontal in Claria.s, and which sends

down a process dividing the orbit from the nostril, obviously

corresponds with the similarly related bone in Coccosteus ; while

in Clarias the orbit is completed below by the spatulate suborbital

bone, Sb. O., smaller in proportion and undivided, but otherwise

similar to the bone z, z' of Coccosteus. The post-orbital bone,

Pt. 0., and the supra-temporal bone, S. T., of the former appear to

have their homologues in the bones x and y of the latter fish.

The space between the frontal, the supra-occipital, and the supra-

temporal is occupied, in Clarias, by two bones, the anterior of

which certainly represents the post-frontal ; while the posterior

occupies the situation of no less than three distinct bones in the

lieads of ordinary fishes, viz., the parietal, the squamosal, and the

epiotic. The reduction in the normal number of bones which

obtains in the Siluroid has been carried a step further in Coccosteus,

where the plate lettered for shortness' sake only Pa. Ep. is the only

representative of the bones Pt. F. and Pa. Sq. Ep. of Clarias.

Lastly, comes the bone S.s. naturally united in Clarices to Pa.

Sq. Ep. and to S. T., and which corresponds with the supra-scapula

10 c 2
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of ordinary osseous fishes, in which it is usually connected with the

skull only by ligament. The Siluroids and Ganoids, however,

coincide in always having this bone more closely united with the

regular cranial bones, and Coccosteiis, it will be observed, agrees

with them.

Fig. 20.

Arius rita, after Cuvier and Valenciennes,

So much for the cranial shield. To comprehend the dorsal and

ventral body shields we must have recourse, not to Clarias, but to

other Siluroids, such as Bagrvbs, Arius, &c. In these fishes, in fact,

the anterior dorsal interspinous bones become so modified as to

form a great shield-shaped dermal plate, with a strong inferior crest,

which occupies the same position and has the same relations as the

medio-dorsal plate of Coccosteus, though it commonly bears a strongly

articulated spine, which is absent in the latter genus. In some

species, as Arius cruciger, the principal plate is provided with

lateral accessory plates, in which, perhaps, we have the homologues

of the dermal plates &, of Coccosteus. It is possible that c may
have been the operculum, which occupies a nearly similar position

in Arius, but if it were suturally connected with the supra-

scapula, this view would be untenable, and the bone would have

to be regarded as a scapular element.

In the Siluroids to which I have referred, and in Loricaria, a vast

latero-ventral shield is produced by the prodigious expansion and

coalescence of the bony elements which are homologous with those

termed " coracoid " and radius in other fishes. Viewed from

the ventral surface, these bones form four great plates, those
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of each side being closely united, or even amalgamated together,

while the opposite pairs are joined, in the middle line, by a strongly
serrated suture.

Fig. 21.

Hyoidean and Pectoral Plates of

Clarias. Coccosteus. Loricaria.

When the pect oral fin is provided with an anterior spine, this is

articulated by a curiously complicated joint with the so-called

coracoid. The cornua of the hyoid are large stout bones, and the

urohyal,also a large and strong bone, which is particularly broad in

Loricaria, connects the hyoidean with the pectoral apparatus.

On comparing this apparatus with the sternal shield of Coccosteus,

one is tempted to compare the antero-median piece of the latter

with the urohyal of the Siluroid, the antero-lateral piece with the

" coracoid," and the postero-lateral piece with the so-called " radius,''

the more especially as the antero-lateral piece corresponds with that

part of the thoracic shield of Pterichthys which supports the plated,

appendage representing the pectoral fin, in that genus.

On the other hand, it must be confessed that the closer connexion

of the antero-median piece with the thoracic plates than with the

hyoidean cornua, and the very backward position of the postero-

lateral pifites, apparently out of reach of any connexion with the

fins, militate against this view
;
which, in addition, leaves the

median rliomboidal plate unaccounted for.

The bones Mn. are, of course, as has long been determined, the

rami of the mandibles of Coccosteus. Their singular figure is not

unlike that of the corresponding bones in Loricaria. Finally,

the long flat bones a (fig. 21), I have no doubt, are the chief

parts of the hyoidean arch, which are also proportionately large in

many Siluroids.

No one, I think, will deny that the structural coincidences here
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detailed are of very great weight, and that in the absence of contrary

evidence they must lead us to assign a place near, if not among, the

Siluroidei to Coccosteus. I do not know that any facts which

can be adduced can be fitly considered as such directly contrary

evidence, but there are several difficulties which require careful

consideration.

In the first place, Coccosteus seems to have possessed neither

basal nor lateral cranial bones,—at least, no traces of such structures

have yet been discovered ; so that, in all probability, this fish

possessed a cartilaginous primordial cranium like that of Accipenser ;

and, indeed, a still more gristly one. for Accipenscv has a large

basal ossification. The hyomandibular suspensory apparatus must

have been equally cartilaginous, and, in the vertebral column, only

the superior and inferior arches were ossified. Assuredly this is

very unlike what we are accustomed to see among the Teleostei,

but it must be recollected that it is at least equally unlike what we
find in the Ganoids, if we except those of the same epoch

;
and, on

the other hand, there are some recent Teleostei, though there are

no known Ganoidei, whose vertebral columns and skulls exhibit a

correspondingly low stage of organization.*

In the second place, arises the question whether, since we know
that a true Ganoid, Amia, completely simulates the outward form

of a Clupeoid Teleostean, while retaining all the essentials of its

order,—may not Coccosteus be also a true Ganoid which simulates

the outward aspect of a Siluroid ? To this question it is, perhaps

impossible to give any answer, save by asking another, viz. :—Why
should not a few Teleosteans have represented their order among
the predominant Ganoids of the Devonian epoch, just as a few

Ganoids remain among the predominant Teleosteans of the present

day? When it is considered that an ichothyologist might be

acquainted with every fresh-water and marine fish of Europe, Asia,

Southern Africa, Southern America, the Indian Archipelago,

Polynesia, and Australia, and yet know of only one Ganoid,

the Sturgeon, a fish so unlike the majority of its congeners, that a

naturalist might be well acquainted with almost all the fossil

Ganoids, and yet not recognize a sturgeon as a member of the

group,— it will not seem difl^icult to admit the existence of a Tele-

ostean among the Devonian Ganoids, even though that Teleostean

should in some, even important, points differ from those with

which we are familiar.

* See on this point, however, the remarks at p. 38, under (3).



CLASSIFICATION OF DEVONIAN FISHES. 37

At any i-ate, I think the 'prima facie case in favour of the

Teleostean nature of Coccosteus is so strong, that it can no longer

be justifiable to rank it among the Ganoids, " sans phrase," but

that even those who will not allow it to be Teleostean must attach

to it the warning adjunct of incertw sedis.

No one doubts that wherever Coccosteus goes, Pterichthys must
follow, and though the structure of the last-named fish is, in some
respects, more difiicult of interpretation than that of the former, in

others it is strikingly Siluroid. For example, I know of no piscine

structure that is even remotely comparable to the proximal joint

of the pectoral limb of Pterichthys, except the corresponding arti-

culation of the pectoral spine and fin of the Siluroids. And again

the example of Ostracion shows that the box-like cincture of the

body of Pterichthys is by no means foreign to the Teleostean group,

though it cannot be paralleled by fishes of any other order. Whether
the other "Placodermi" of Pander, such as Asterolepis (Ag. and
Miller) really belong to the same group as Coccosteus and Pterich-

thys, or not, is a question which can perhaps be hardly settled at

present
;
although, provisionally, I am much inclined to associate

them together. In principle, the cranial structure of Asterolepis,

is very similar to that of Coccosteus.

Having disposed of the undoubted Elasmobranchs, of the Crosso-

pterygian Ganoids, and of the "Placodermi" of the Devonian epoch,

several important and rather difficult groups remain for discussion.

These are the Acanthodidse, the genera Cephalccspis and Pteraspis,

and the genus Cheirolepis.

The ACANTHODID^ have hitherto been ranked among the G'anoids,

but the following considerations have often led me strongly to

suspect that they might be Elasmobranchs :
—

1. Their dorsal spines are similar in form and mode of implantation

to those of the Elasmobranchii, except perhaps that the surface of

the implanted portion is less different from the rest than in the

latter order.,

2. Their dermal ossicles are more like shagreen than scales.

3. As Roemer has pointed out, their lateral line runs between

two rows of these ossicles, and is not formed by separate canals or

grooves in successive scales as in most Ganoids and Teleosteans.

4. They seem to have had no distinctly ossified cranial bones.

5. They have no opercular apparatus, but as Sir Philip Egerton

long ago pointed out to me, their branchial arches are naked.

6. The sternal part of their pectoral arch seems to have had

no bony connexion with the head.
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On the oth(3r hand, however, it must be considered that,

—

1. The Acanthodidse, unlike all Elasmobranchs, liave great spines

articulated -with the pectoral arch.

2. The dermal plates of the Ganoid Cheirolepis are very shagreen-

like, though affirmed by Pander to differ in structure from those

of Acanthodidse.

3. The cranial bones become less and less developed in the

Chondrosteous Ganoids, until in Spatularia they are very thin

squamose lamellae ; so that there is no great difficulty in the way of

supposing their entire absence in a true Ganoid.

4. In the same way, the opercular apparatus, small in Acci'penser,

is still more reduced in SpatulaTia.

5. The thin, curved, toothless mandibles of S'patularia present,

perhaps, the nearest analogue to the singular mandibular bones of

Acanthodes.

6. As Roemer has pointed out, Paleoniscus has orbital plates

very like those of Acanthodes.

7. The production of the pectoral arch into long backwardly

directed processes in Diplacanthus and Cheiracanthus is the very

reverse of an Elasmobranch character, seeing that the like only

obtains, so far as I know, in some Siluroids.

8. Acanthodes is provided with two very long filaments, beset

with short lateral branches, which proceed from the region of the

mouth, and such oral tentacles are to be found only in Ganoids and

Siluroids.

Under these circumstances the safest course probably is to

reirard the Acanthodidse as a distinct suborder of Ganoids.

The genera Cephcdaspis, Pteraspis, Auchenaspis, and 3fenasp>is

certainly form a family by themselves, to which the title of OephA-

LASPID^ may be conveniently applied ; but the position of this

family is not readily determinable. No one can overlook the curious

points of resemblance between the Siluroids, Callichthys and Lori-

cariay on the one hand, and Gephalaspis, on the other, while in other

respects, they may be still better understood by the help of the

Chondrostean Ganoids. Compare, for example, Scap)irhynchus

with Gephalaspis, or the great snout of Pteraspis with that of Spa-

tularia. I am inclined to place the Cephalaspids provisionally

among the Chondrostei, where they will form a very distinct family.

The affinities of two genera remain for discussion, the one being

the well-known Cheirolepis of Agassiz, the other, the new genus^
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Tristichopterus, described by Sir Philip Egerton in the course of

the following Decade.

GhGirolepis contains fishes with moderate-sized heads and

markedly heterocercal tails ; with a single dorsal fin, a single anal,

pectorals, and ventrals. The median fins are situated forwardly,

the dorsal being over the posterior part of the anal ; and the ventral

fins are so forward as to be almost close to the pectorals. None of

these fins are lobate. The body is covered with minute rhomboidal

scales, which do not overlap one another, so that the skin has

quite the aspect of shagreen. Nevertheless, according to Pander,

the structure of these bony scales is not so like that found in the

Squalidse as that of the scales of Diplacanthus.

The head is usually crushed, and its component elements dis-

placed, but according to Professor Pander, whose account is largely

borne out by the specimens I have examined, the middle of the roof

of the cranium, from the posterior edge of the occiput to the an-

terior edge of the frontal region, is covered by two broad bony

plates, which were, perhaps, divided in the middle line. Pander

considers the anterior of these to be frontals, the posterior, to be

parietals. At the sides of the parietals lie three narrow bones,

which, perhaps, all belong to the skull, though the inner and upper-

most may appertain to the shoulder girdle. The anterior edges ofthe

other two bound the orbit posteriorly, and similarly elongated plates

lie in front of the eyes, beside the frontals. The upperjaw is a large

bone, rounded off posteriorly and tolerably broad behind, while

anteriorly its upper edge suddenly becomes excavated to form the

lower boundary of the orbit and then tapers ofi* ; it is beset with

small sharp conical teeth. The gape extends very far back, and the

lower jaw is a long flat bone toothed like the upper.

According to Agassiz, there were larger teeth interspersed among
the smaller ones ("Recherches,'' p. 180 ; "Vieux Gres Rouge,'* p. 44),

but all in a single row. Like Pander (1. c, p. 73), I have been

unable to discover these larger teeth. The opercular apparatus and

the branchiostegal rays, or their representatives, were not observed

by Pander, nor have I seen indubitable evidence of their characters
;

but Agassiz (" Recherches,'' p. 132) has described and figured

the branchiostegal rays of Ch. Uragus. " The branchiostegal rays

" are very well preserved on both sides of the head ; the anterior are

shorter and larger
;
they are well seen on the left side. The

posterior ones, which are better preserved on the right side, are

" narrower and more elongated. I count at least ten of them/'

According to Pander a l^rge perforated plate surrounds the eye.
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Miller, Giebel, and Pander have agreed upon the propriety of

separating Cheirolepis from the other Acanthodidse of Agassiz,

and Pander proposed to form for it a distinct family, that of the

Cheirolepini. Granting, as I think every one must do, the

justice of this step, the question next arises in what suborder of the

Ganoids does this family arrange itself

It certainly is not one of the Crossopterygidse, for it has but a

single, comparatively short, dorsal fin, neither pectorals nor ventrals

are lobate, and there are no jugular plates ; still less can Cheirolepis

be ranked among the Amiadse or Chondrosteidae. On the other

hand, it presents certain points of resemblance with Paleoniscus,

and through those forms connects itself with that large bod}^ of

fossil fishes which have more or less direct relations with

Lepidosteus. Perhaps then, Cheirolepis ought to be regarded as

the earliest known form of the great suborder of the Lepidosteidse.

In the absence of a full knowledge of the head, of the paired fins

and of the dentition, it would be hazardous to form any decided

opinion as to the affinities of Tristichopterus ; I strongly suspect,

however, that it will turn out to be the type of a new family allied

to the Ctenododipterini and C oelacanthini.

The cranio-facial bones are lettered as follows in the woodcuts :

—

S. O. Supra-occipital.

Fr. Erontal.

Eth. Ethmoid.

Ep. Epiotic.

Pa. Parietal.

Sq. Squamosal.

Ft. F. Post-frontal.

Pr. F. Pre-frontal.

S. T. Supra-temporal.

Ft. O. Post-orbital.

Sb. O. Sub-orbital.

Mx. Maxilla.

Frmx. Premaxilla.

H. M. Hyomandibular bone.

Qu. Os quadratum.

S. S. Supra-scapular.

Op. Operculum.

S. Op. Sub-operculum.

Ju. Jugular bones.

Sp. O. Spiracular ossicles.

St. O. Supra-temporal ossicles.

P.O. " Pre-operculum " occurs in the woodcut, fig. 2 ; but I am now much inclined

to doubt the existence of a true pre-operculum in any Crossopterygian fish.

T. H. Huxley.
Jermyn Street, Nov. 1, 1861.

[Note.—By the great kindness of Dr. Taylor of Elgin, I have just had the opportunity

of exan)ining a beautiful, almost entire, specimen of Ghjptopomiis, with two dorsal, and

exquisitely lobate pectoral, fins.—T. H. H., Nov. 18th,]
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BRITISH FOSSILS.

Decade X. Plates I. and II.

GLYPTOL^MUS KINNAIRDI.

[Genus GLYPTOL^MUS. Huxley. (Sub-kingdom Vertebrata. Class Pisces. Order

Ganoidei. Suborder Crossopterygidse. Family Glyptodipterini.) Body elongated,

tapering to a point posteriorly. Cranium depressed. Dorsal fins two, distinct, situated

in the posterior two-fifths of the length of the body. Ventral fins under the first dorsal,

and like the pectorals lobate. The rhomboid scales and the cranial and facial bones

ornamented with raised ridges. Teeth of two sizes, composed of (probably) dendro-

dentine. Tail diphycercal.]

Glyptolcemus Kinnairdi. Sp. Unica.

Specimens of this genus were first described, and their distinctive

characters pointed out by me, in a notice inserted in Dr. Anderson's

work upon " Dura Den,'' which was accompanied by excellent,

though small, illustrative figures, drawn by Mr. Dinkel.

Since 1859, thanks to Dr. Anderson's zeal and activity, a number

of additional specimens, several of great beauty and interest, have

passed into the collection of the Museum of Practical Geology, so

that I am now in a position to give a tolerably complete account of

the structure of these ancient fishes. The singularly beautiful and

accurate figures in Plates I. and II. will enable the reader, step

by step, to verify for himself the most iDiportant points of my
description.

The body is, as I have said, elongated, and when viewed side-

ways, fusiform, tapering to a point at each extremity (Plate I. fig. 1),

but when viewed from above or below, though the caudal extremity

is still seen to end in a point, the anterior part of the body

rapidly widens (Plate I. fig. 3), and ends in a depressed, broad,

and shovel-shaped liead, with a semi- elliptical contour, rounded at

the snout.

The length of the whole body is about four and a half times as

great as the distance from the end of the snout to the posterior

margin of the opercular apparatus ; which distance exceeds by as

much as a fourth, or a fifth, the transverse diameter of any 2)art of

the body. It somewhat exceeds, again, the perpendicular distance

Ik.



42 BKITISH FOSSILS.

from the upper margin of any part of the dorsal, to the lower margin
of any part of the anal fin. The greatest transverse diameter of

the head is equal to the distance from the snout to the posterior

margin of the parietal bones.

The specimen figured in Plate II. furnishes a very complete view
of the structure of the cranium of Glyjptolmmus, the arrangement of

whose constituent elements is still further elucidated by the dia-

grammatic woodcuts fig. 2 (p. 2 of the " Preliminary Essay ") made
from enlarged and restored views of the skull and its appendages.

The cranial bones are thin and scale-like, and their surface

exhibits numerous long and sinuous ridges, separated by narrow

and comparatively deep grooves, which sometimes obscurely radiate

from the centre of the bone.

The premaxillary bones, slender and slightly curved, uniting in a

broad, but short, ascending internasal process, form the anterior

boundary of the snout and limit the nostrils below, joining the

equally slender maxillaries which constitute the rest of the upper

boundary of the gape behind. The upper and inner edges of the

ascending processes of the premaxillaries abut against the anterior

margins of a fiat hexagonal bone, whose posterior margins imite

with the frontals, while its lateral edges are connected with the inner

edges of the nasal bones. This bone is therefore obviously the

ethmoid.

The frontals, which succeed the ethmoid in the middle line, are

short, but comparatively narrow bones, separated by a very distinct

suture, whicli widens in the middle of its length, so as to form a

small rhomboidal font?.nelle. The posterior edges of the frontals

are truncated, and unite with the anterior margins of the parietals,

which are almost twice as long as the frontals, and enter more

largely than any other bones into the formation of the roof of the

skull. The left parietal rather overlaps the right posteriorly, and

each parietal suddenly widens in its posterior moiety, so that its

outer edge presents a deep notch or step into which the post-frontal

fits. The posterior edges of the parietals are as abruptly truncated

as the anterior. They unite in the middle line with the apex of the

large rhomboidal scale, or bone, which occupies t])e place of the supra-

occipital.

The supero-lateral regions of the skull are formed in front by the

large nasals ; behind these by the prefrontals, which unite with the

maxilla, the nasals and the frontals below, in front and above, and

ap})arently, with the post-frontal behind. Their posterior excavated

margins form the anterior boundary of the orbit.
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The post-frontals, better defined posteriorly than anteriorly,

appear to join the prefrontals, and then, extending backwards beyond

the posterior margins of the frontals, they unite with the anterior

moiety of the parietals, filling up all that notch in the outer border

of these bones, which has been described. Their posterior edges are

connected, internally, with the anterior margins of the projecting

part of the parietal, externally with the same margins of the small

quadrilateral squamosal bones.

The posterior part of the supero-lateral region is completed by
two squamiform bones, which take the place of the external occi-

pital, or epiotic, bones of other fishes, filling the interspaces left

between the supraoccipital and the opercular apparatus. The inner

surface of this bone, on the left side, presents a very well marked

triradiate impression, one crus of which is directed transversely

inwards, while the others are respectively directed forwards and

backwards. A shallow groove upon the surface of the supraocci-

pital, which has a slight concavity forwards, connects the trans-

verse crus of the impression on one of these bones with that on the

other.

The triradiate marks are much more distinct upon the inner

surface of these bones, where they form distinct ridges, than upon

the outer surfaces, where they appear only as very shallow and in-

distinct grooves
;
and, except for the continuation of each transverse

crus into its fellow across the supraoccipital, I should have been

disposed to connect them rather with the semicircular canals of the

auditory organ than with the so-called mucous grooves.

The lateral regions of the skull behind the premaxillaries are

formed, in front of the orbit, by the prefrontal and maxillary, and

behind the orbit, first, by the maxilla and a large postorbital bone,

then by the maxilla, by the bone marked P.O., which may very likely

not be a true preoperculum, and a large supratemporal bone. The

latter articulates above with the postfrontal and squamosal, and

fits posteriorly into the notch formed by the vertical and horizontal

portions of the bone P.O.

The operculum, a large four-sided bony plate, is connected with

the outer edge of the epiotic above and with the posterior edge of

the ascending ramus of the bone P.O. in front. Its lower edge

articulates with the upper margin of the suboperculum, which is

about half as large as the operculum, and has a much more rounded

posterior edge.

The palato-quadrate arcade is best exhibited in fig. la, Plate I.,

though the lines of demarcation between its constituents are not
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visible. Posteriorly, it is broad and expanded, furnishing the con-

dyle to the mandibles by its outer and lower margin, while its

upper and inner part probably abutted against the sphenoid. An-
teriorly, it rapidly narrows, and is continued forwards as a strong

bony bar. Running parallel with and outside this, is a second elon-

gated bony ridge, which may be distinct from the foregoing, or may
be only the outer part of it. At any rate, the two seem to become

one in front. Here they support a very strong tooth, and there is

a second large tooth situated far back upon the outer bone.

This palato-quadrate apparatus, taken altogether, very much
resembles that of Lepidosteus in form, and in the large teeth which

it bears.

The contour of the stout mandible follows that of the head,

the gape extending as far back as the level of the posterior edges

of the parietal bones. The rami are very stout, but appear to

have consisted of only a thin osseous shell, sculptured externally in

the same way as the cranial bones. The constituent elements of

the mandible are not distinctly separated from one another in any

specimen.

The jugular plates consist of two principal and a number of

lateral scale-like bones. The former are elongated, nearl}^ right-

angled, triangles, with their perpendiculars turned towards one

another, and their apices engaged in the re-entering angle of the

rami, while their bases are situated midway between the articular

ends of the rami and the posterior margins of the ojDercular appa-

ratus. The peculiar sculpturing of these plates gave rise to the

name of the genus, and is well shown in fig. Ic, Plate II. The

outer edges of the principal jugular bones lie close to the inner

edges of the rami of the mandible anteriorly, but posteriorly a space

is left between them, which gradually widens posteriorly, and is

so continued between the suboperculum and the posterior part of

the principal jugular plate. This interval is filled up by the secon-

dary jugular plates, of which, in one specimen, I count five, gradually

increasing in size from before backwards. All these plates exhibit

the characteristic surface ornamentation, and the last, much larger

than any of the others, extends beyond the level of the posterior

margin of the principal jugular plate, its curved free margin sweep-

ing backwards and outwards, and lying between the suboperculum

and the pectoral arch, while a considerable portion ofthe bone seems

to pass under and be overlapped by the suboperculum. There is no

median rhomboidal intercalary bone between the anterior and inner

edges of the principal jugular bones.
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The ventral part of the pectoral arch is represented, on each side,

by two broad, triangular, somewhat curved, bones. The anterior

one meets its fellow in the middle line, just behind the posterior

edges of the principal jugular bones ; but their inner margins imme
diately diverge, passing backwards and outwards, and being

continued in the same direction as far as the posterior edge of the

operculum, by the inner edge of the posterior pectoral plates. The

adjacent margins of the two plates seem to be firmly united toge-

ther, and their outer surfaces exhibit a marked sculpture, whose

ridges are more evenly continuous than those of the cranial bones.

Two large triangular scales which fit in between the supraoccipital

and the epiotic appear to represent some of the upper elements

of the pectoral arch.

The pectoral fins are not perfectly displayed in any specimen, but

fig. 2, Plate II., shows that they were well developed, being

about as long as the head, and that they were provided with nume-

rous long and delicate fin rays which beset the edges and extremity

of a stout central stem, covered with rhomboidal scales.

The ventral fins, smaller than the pectorals, were also, as figs. 2, 3,

Plate I., show, distinctly lobate, their central stem being covered

with' rhomboidal scales and terminating in a point, at about the

middle of the length of the fin.

The median fins present very distinct jointed fin-rays, and, as

may be seen in fig. 1, Plate I., the scales of the body are con-

tinued on to the bases of the dorsals and anal, so as to give them,

though to a far less degree, the lobate aspect of the pectorals and

ventrals.

Both dorsals are pointed at their extremities, and somewhat fan-

shaped, from being narrower at their bases than in their posterior

moieties. The first dorsal is smaller than the second. The anal

fin, opposite the second dorsal, is about as large as the latter, and

has the same slightly lobate aspect.

The rhomboidal caudal fin, whose rays commence almost immedi-

ately behind those of the second dorsal and anal, is perfectly

symmetrical, the axis of the tapering extremity of the body being

not only free from any upward inflexion, but corresponding with

the " equator of the fin.

The scaly extremity of the body appears to stop at some distance

before reaching the posterior margin of the fin, but it is difiicult to

make quite sure of the fact.

The scales are thin, and exhibit a sculpture of variable appeai-

ance, but always made up of raised ridges, with intervening valleys
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and pits over the greater part of their surface ; narrow smooth

facets being left along two sides to receive the overlapping edges of

other scales.

A single longitudinal row of hexagonal scales occupies the middle

line of the back, and a less marked row of rhombic scales runs along

the ventral median line. The lateral scales, rhomboidal in form,

extend from the medio-dorsal to the medio-ventral series, forming

curved rows transverse to the axis of the body in general direction,

but presenting a marked concavity, or re-entering angle, forwards.

With respect to the dentition of Glyptolwmus, I find a series of

minute pointed teeth along the outer margins of both upper and

lower jaws. Besides these there is a single large tooth upon each

side of the symphysis of the mandible, and at least one more of the

same kind, a little in front of the middle of the ramus (fig. lb,

Plate II.) In the upper jaw, the pterygopalatine apparatus is, fis

I have already pointed out, provided with several similar teeth.

Glyi')tol(Emus is at present only known to occur in the Old Red

Sandstone of Dura Den.

Explanation of Plates I. and II.

Plate I.

Fig. 1 . Side view of a specimen of GlyptoltEmus Kinnairdi, half the size of nature.

This and the other figures of the plate are taken from specimens in the

Museum of Practical Geology.

Fig. la. Head of the same, natural size.

Pig. 2. Ventral and anal fins of another specimen.

Pig. 3. Ventral view of another specimen, half the natural size. Mus. Pract. Geol.

Pig. 4. Scales magnified.
,

Plate II.

The figures give various views of a specimen of Glyptolcemus Kinnairdi in the Museum

of Practical Geology, and are all, except 3, 4, and 5, of the natural size.

Pig. 1. Dorsal view of the body.

Pig. la. Lateral view of the head.

Pig. lb. Pront view of the head.

Pig, Ic, Ventral view of the body.

Pig, 2. Sandstone matrix into which the body fits, and which retains many of the dorsal

scales and the pectoral fins.

Pigs. 3, 4, and 5. Scales from different parts of the body magnified.

November I, 1861. T. H. Huxley.
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Decade X. Plate III.

PHANEROPLEURON ANDERSONI.

[Genus PHANEROPLEURON. Huxley. (Sub-kingdom Vertebrata. Class Pisces.

Order Gauoidei. Sub-order Crossopterygida). Family Phaneropleurini.) Body elon-

gated, tapering to an acute point posteriorly, compressed from side to side. Dorsal fin

single, extending for nearly the length of the posterior half of the body ; the paired fins

acutely lobate ; the ventrals very long, apparently longer than the pectorals, and situated

beneath the anterior end of the dorsal fin. Tail inaiquilobate, the upper lobe being by far

the smaller. Scales cycloid, very thin. Teeth numerous and conical; Neural arches,

ribs, and interspinous bones well ossified.]

Phaneropleuron Andersoni. Sp. Unica.

All the specimens of tliis species and genus at present known
have been procured from the Old Red Sandstone at Dura Den,

associated with IloloptycJiiuSj the two genera being constantly

found associated in the same slabs of sandstone. A fine series of

examples is to be seen in the British Museum and the Museum of

Practical Geology, the whole of which, I believe, were collected by
Dr. Anderson, in whose work upon Dura Den the first description

of the present species appeared. The fish had received the name
of Glypticus from Agassiz long before, but the name was unac-

companied by any description or definition, and has been used

for a genus of Echinodermata. The most complete specimen

I have seen is that figured (two-thirds of the natural size) in

Plate III. fig, 1, which occurs among a number of other examples of

this genus and of Holoptychius, in a fine slab marked 26120 in the

collection of the British Museum.

The length ofbody equals about 5^ lengths of the head. It remains

of tolerably equal thickness from the pectoral region to that of the

ventral fins, and then gradually tapers off to a finely pointed caudal

extremity, which is, usually, slightly bent upwards. When the

mouth is shut, the head also presents a triangular contour, both its

upper and its under outlines rapidly shelving towards the snout.

The scales are exceedingly thin, and, apparently in consequence of

containing very little bony matter, they are apt to run into one

[X.]
*

10 D
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another and lose their distinctness when fossilized. But so far as the

best preserved specimens enable me to judge they were large and

circular, and their outer surfaces were marked by very slight and

delicate, granular, radiating strige, which may, however, be indica-

tions of internal structure and not of ornamentation (PI. III. fig. 7).

These differences from the scales of Holoptychius become particularly

obvious when, as in the slab in the British Museum above referred

to, specimens of the two genera lie side by side in the same matrix,

or when, as in fig. 3, Plate III. detached scales of Holoptychius have

become imbedded in the midst of a specimen of Phaneropleuron.

The cranial bones are smooth, or, at most, present irregular and

scattered grooves. The cranium seems to have been much more com-

pressed from side to side than in most Devonian fishes, but I can say

little else respecting its structuie, as it is much injured in all the

specimens I have seen. In no specimen are the boundaries of the

cranial bones defined. The operculum, however, is large. The

orbit seems to have been situated far forwards, and the gape is long.

Both the upper and the lower jaw are beset with a single series of

sharp short conical teeth. One specimen on the slab 21620 in the

British Museum, exhibits the only view of the under surface of the

head I have met with, and proves that the jugular region was pro-

tected by bony plates. Whether there were more than the two

principal ones, or not, however, I cannot make out with certainty.

The pectoral arch is well developed, but I can say nothing as to

its individual components, nor are the pectoral fins thoroughly well

preserved in any specimen. Such parts of them as exist lead me to

the belief that they were shorter than the ventrals, but like them

acutely lobate.

No pelvic bones are discernible, but the ventral fins are beautifully

displayed in two examples on the slab 26120 in the British Museum,

and in another specimen marked 26117 in the same collection.

Their length exceeds the greatest vertical diameter of the body. A
taper central lobe extends through the whole length of the fin, ending

in a point at its fine end. It is covered throughout with cycloid scales,

having the same characters as those of the body, and both edges are

fringed with delicate fin-rays.

The notochord was persistent throughout the whole length of the

vertebral column, while the superior and inferior arches were well

developed and thoroughly ossified.

The neural spines are long, and are curved, so as to be somewhat

concave forwards and upwards. In the posterior moiety of the

body, elongated interspinous bones, narrow in the middle and
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expanded at the ends, are adapted to them. These interspinous

bones increase in length from before backwards to beyond the

middle of the dorsal fin, and support the fin-rays, whose bases are

broad and solid, while they divide into a series of branchlets at their

ends. There may be more than one tin-ray to each interspinous bone.

The dorsal fin, commencing with tlie posterior half of the body,

gradually increases in height posteriorly, as its upper margin remains

parallel with the axis of the body, while the dorsal line of the body

converges towards that axis ; the fin terminates posteriorly in an

almost vertically trmicated extremity.

The ribs attain a considerable lengtli, even close to the head, and

are continued through the whole length of the abdomen, passing

gradually into the subcaudal bones. They are well ossified, and

hence, in the fossil state, they stare through the thin integumentary

scales of the fish so as to suggest its generic name.

The anal fin is somewhat lanceolate in shape, inclined downwards
and backwards, and so long that its lower extremity is as distant

from the axis of the body as the upper edge of the dorsal. It is

supported by interspinous bones like those of the dorsal fin.

The inferior lobe of the caudal fin commences immediately behind

the anal, and its rays appear to be supported by similar interspinous

bones, at least anteriorly. It can be traced backwards to near the

extreme end of the body. The superior lobe, on the other hand,

seems to have been obsolete.

Explanation of Plate III.

Fig. 1. Plianeropleiii on Andersoni, two-thirds of the natural size. From a specimen

in the British Museum, No. 26120.

Fig. 2. Head of a specimen in the Museum of Practical Geology. The upper contour

of the cranium seems to be slightly distorted. Natural size.

Fig. 3. Caudal extremity of a specimen in the British Museum, exhibiting the anal

fin, A scale of Hohptychius lies above the end of the tail.

Fig. 4. Hinder part of the body, with ribs, neural arches, interspinous bones, and im-

pression of the caudal part of the tapering notochord. In the Museum of

Practical Geology.

Fig. .5. Head and body, with the opercular apparatus and impressions of the ribs and

neural arches nearly undisturbed. In the Museum of Practical Geology.

Fig. 6. Teeth magnified.

Fig. 7. A scale magnified.

T. H. Huxley.
Jermyn Street, Nov. 1, 1861.
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Decade X. Plates IV. and V.

TRISTICHOPTERUS ALATUS.

[Genus TRISTICHOPTERUS.* Egerton. (Sub-kingdom Vertebrata. Class

Pisces. Order Goniolepidoti. Family Ccelacanthi.) Body fusiform. Cranial bones

sculptured. Two dorsal fins ; one anal fin ; the rays of the second dorsal and the anal fin

springing from three strong interspinous bones in each. Caudal fin springing fi-om eight or

nine similar bones. Vertebral centres ossified and prolonged through the upper lobe

of the caudal fin.]

Tristichopterus alatus, Sp. Unica.

This is one of the many interesting additions made to the fossil

Fauna of Scotland by the zeal and intelligence of Mr. Peach. Two
specimens only have been obtained, one showing the general form

of the fish, with the exception of the extremities of the head and

tail, the other, with its counterpart, exhibiting in perfect preservation

the structural and other characters of the fins and tail. The

expanse of the latter and the opposition of the second dorsal

to the anal fin are characters which might lead one to refer this

form to the genera Di^lopterus or Gyroptychius, but a rigid ex-

amination of the specimens convinces me that it formed a member

of the Coelacanthoid family, although presenting some important

discrepancies from the other genera of that family. The points of

resemblance are seen in the number and position of the fins, the

curvilinear outline of the scales, and the prolongation of the central

portion of the tail. The difierences consist in the structural details

of the fins and the ossification of the vertebral centres ; but in

these respects the deviation from the Sauroidei-dipterini is quite

as great as from the Ccelacanthi,

Description.—The more perfect of the two specimens measures

seven and a half inches in length ; if to this we add two and a

* From rpets tres, ffTixv series, impov ala.
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quarter inches, the dimensions of the tail supplied by the second

specimen, and three-quarters of an inch for the absent portion of

the head, the entire length of the fish will be ten and a half inches.

The depth at the greatest diameter is two inches. The body is

irregularty fusiform, the dorsal line being less curved than the ventral

outline, and the anterior half of the body more obtuse than the

caudal portion. The bones of the head (with the exception of a

small fragment of the operculum) are wanting, but the impressions

distinctly left upon the matrix show that they were sculptured in

rather a bold pattern, not. unlike the ornament on the cranial

bones of some of the Holoptychii, and consequently dilFering in

this respect from the corresponding parts in Dipterus. The pectoral

fins are very indistinctly seen. They appear to have had a short

obtuse lobe forming the base, and extending therefrom a set of

numerous fin-rays more elongated than those forming the pectoral

fin in Dipterus. The small anterior dorsal fin is situated at the

commencement of the last third of the body, and is opposed to the

ventral fins. The latter are broad and composed of numerous rays

expanding from a short lobate base. Both these and the pectoral

fins difi'er from the corresponding organs in Dipterus in having

more numerous and longer rays.

The structure of the other fins is very singular and requires

a more detailed description. The second dorsal fin is placed

immediately opposite the anal fin, and resembles it so, closely

that one description will serve for both. In each of these fins

the component rays spring from three interspinous bones, and these

are attached to a single broad spinous apophysis. The latter

bone is probably a composite one, formed by the union of three

or more spines. The interspinous osselets have C3dindrical shafts

expanded at each extremity, the one for attachment to the

vertebral spine, the other for affording a base for the insertion of the

fin-rays. In the anal fin the anterior bone of the triplet is shorter

than the others and than the corresponding bone in the dorsal fin.

The fin-rays springing from the first bone are the strongest. The

anterior ones are the shortest and they lengthen in succession until

the maximum extent of the fin is attained. They are single at first,

hv.t bifurcate in the distal part of the fin. The transverse joints

are numerous. The group abutting upon the first interspinous

bone contains about six rays. The second bone carries about

eight rays, more slender than the former and more frequently

sul^divided. The anterior ray of this group is tlie longest, the

.subsequent ones decreasing in length in succession. The third
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bone gives attacliinent to at least a dozen rays, finely timbriated, and

forming the posterior fan-like portion of the fin. The integuments

extended over the interspinons bones as far as the commencement

of the true fin-rays, thus forming the lobate base so characteristic

of the fins in all the Coelacanthoid fishes. The upper lobe of

the tail contains numerous rays, the anterior ones being short

and fulcral, forming a marginal fringe along the upper edge of

the fin. A few of the upper fin-rays are given off from a set of

short neurapophyses, but the terminal rays seem to abut upon the

vertebral axis. This is prolonged through and beyond the caudal

fin, and is furnished at its extremity with a few fine rays forming a

kind of supplemental fin projecting beyond the terminal margin of

the normal caudal fin. This peculiar form of tail is common to many
of the Cselacanthoid genera, and is most fully developed in the genus

Godacanthus from the Permian and Carboniferous beds. It difiers

from the diphycercal tail" of Prof. M'Coy, in which the upper and

lower rays of the true caudal fin form the terminal point. This

form is characteristic of the genera Diplopterus and Gyroptychius

belonging to the Sauroidei-dipterini. The lower lobe of the

tail is constructed upon a plan similar to that above described as

occurring in the second dorsal and anal fins, but the interapophyseal

osselets are more numerous. They are eight or ten in number, and

each carries four or five rays. These rays are stouter than those of

the upper lobe and are more frequently jointed and subdivided
;

the rays, above the upper interapophysis, forming the central area

of the tail, impinge upon the lower periphery of the vertebral

column, and decrease successively in length so as to form a vertical

termination to this lobe of the tail. The condition of the vertebral

axis in this fish forms a remarkable exception to the general law

hitherto applicable to the greater part (if not to all) the fishes of

the Old Red Sandstone, and to all the Goelacanthi hitherto described.

If we except the genus Dipterus (some specimens of which show

a tendency to ossification in the caudal region) all the Devonian

genera have been considered Notochordal fishes, that is to say, the

chorda dorscdis has persisted in its embryonic condition without,

any trace of segmentation. In the present subject, however, the

whole of the vertebral axis has left its impression distinctly on

the matrix in one specimen, and in the other the vertebrse of

the caudal region are preserved entire. There can be no doubt

entertained therefore that in this genus the ossification and seg-

mentation of the column was complete, in which respects it stands

alone among the contemporaneous fishes. The scales more nearly
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resemble those of Dipterus than any other, but the surface orna-

ment is differently arranged. The enlarged representations of two

scales, one from the flank, the other from the lateral line, most

carefully drawn by the skilful pencil of Mr. Dinkel, show the

characters more clearly than any description can do. The posterior

margins of the scales are all curvilinear, differing in this respect

from Gyroptychius.^

Affinities.—In assigning this new form to the Coelacanthoid

family, I have bepn mainly influenced by its resemblance in many
respects to Dipterus. The latter genus was arranged by Professor

Agassiz with the Sauroidei-dipterini, but I have long ago seen

sufficient reasons for considering it a Coelacanth, approximating

more nearly to Qlyptolepis and Holoptychius than to any other

genera. Professor Pander, however, in his work on Fossil Ichthy-

ology, a publication remarkable alike for the labour it evinces and

the extraordinary beauty of the illustrations, has issued a monograph

on the genus Dipterus, in which he disagrees with this arrange-

ment (first published by Professor M'Coy), and seeks to establish

a new family for its reception, which he designates " Ctenodipterini:'

Hugh Miller, so long ago as the year 1848,f made known the

curious discovery that the fossil crania named by Professor Agassiz

" Polyphractus/' belonged to the genus Dipterus, and furthermore,

that the palatal teeth called Ctenodus" by the same author, con-

stituted the dental apparatus of the same genus. Professor Pander

seems to have arrived at the same conclusion in 1858, not being

aware of the previous discoveries of Hugh Miller, whose claim

to priority, however, he acknowledges in a postcript. At the

same time, Hugh Miller exposed the fallacy of assigning two anal

fins to Dipterus, proving the so-called anterior anal fin to be one

of a pair of ventrals. Professor Pander entertains the same opinion,

but does not allude to Hugh Miller's correction, nor does Professor

M'Coy seem to have been aware of it, as he describes the genus as

having two anals. The genera Osteolepis, Diplopterus, and Qlypto-

lepis are also rightly deprived of the anterior anal fin in Professor

.Pander's publication. The term Ctenodipterini is intended to

express the association of the dental apparatus called Ctenodus with

the genus Dipterus^ but it is an objectionable term, inasmuch as it

* Professor M'Coy figures a scale (Plate 2 c. Fig. 2 a. British Palaeozoic Fossils),

which he describes as a scale from the back of Gyroptychius angustus. It very much

resembles a scale of Tristichopterus,

t Witness Newspaper, December 23, 1848.
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suggests the idea of a Dipterian fish with Ctenoid scales. If the

family is proved to be well founded, the title Ctenoclo-dipterini

would be preferable. The genera Cemtodus of Agassiz, and Gon-

chodus and Chirodus of M'Coy are referred by Pander to this

family. The absence of all evidence as to the dental apparatus of

Tristichopterus is much to be regretted. On other points the

affinities between this genus and Dipteriis are so striking that they

cannot be classified in separate families.

Locality.—At the meeting of the British Association at Aberdeen

in 1858, Mr. Peach read a short notice of several new forms of

fossil fishes discovered by himself in the north of Scotland. The

subject of the present Memoir is thus alluded to : The great

" interest attaching to the next arises from its having a short

" vertebral column runniog from head to tail, and also strong in-

ternal supports to the fin-rays. Whether these and the vertebral

" column are of bone is still an open question. The scales are

" large and coarse ; it is about ten inches in length ; and came from
" the red and blistered sandstones near John o'Groat's House." The

second specimen, contributing materially to the knowledge of the

genus, is not mentioned by Mr. Peach. Both these specimens now
form part of the collection in the Museum of Practical Geology.

Explanation of Plates IV. and V=

Plate IV.

Fig. 1. Tristichopterus alatus, size of nature.

Fig. 2. Structure of the tail, magnified.

Plate Y.

Fig. 1. Tristichopterus alatus, size of nature.

Fig. 2. Scale of the flank, magnified.

Fig. 3. Scale from the lateral line, magnified.

P. DE M. Grey Egertok
Oulton Park, Nov. 15, 1860.
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Decade X. Plate VI. Figs. 1 and 2.

ACANTHODES PEACHI.

[Genus ACANTHODES. Agassiz. (Sub-kingdom Vertebrata. Class Pisces. Order

Goniolepidoti. Family Acanthodei.) Body fusiform. Mouth large, opening upwards.

Orbits encircled by four bony plates. Branchia) exposed. Fins membranous, supported

by strong spines. One dorsal spine near the tail ; one anal below and slightly in advance

of the dorsal
;
pectoral spines strong ; ventral spines small. Scales minute.]

The genus Acanthodes forms the subject of the first article in

Professor Agassiz's vohime on the Ganoid fishes. At that time only-

one species was known, Acanthodes Bronni, from the Coal-measures

of Saarbriich. Before the completion of the work, two others had

been discovered, Acanthodes sulcatus, from the Coal-measures at

Newhaven, and Acanthodes pusillus from the Old Ked Sandstone

near Gordon Castle. . In the description of the latter species, in his

later publication on the fishes of the Old Eed Sandstone, Professor

Agassiz supplements the characters of the genus given in the former

work, with all the information derived from these subsequent dis-

coveries. It was reserved, however, for Ferdinand von Komer, of

Breslau, to complete the anatomical details of this singular fish, by

the examination of hundreds of specimens (as he himself recounts)

of a new species, Acanthodes gracilis (Holacanthodes of Beyrich),

discovered in the Permian strata of Klein-Neundorf, near Lowen-

berg.* Since the publication of this memoir (to which I must

refer the reader for the many curious structural details therein

described), the Old Ked Sandstone of Scotland has contributed

three additional species to this genus. These will be considered in

this and the following chapter. Two of these novelties were dis-

covered by Mr. Peach, and in recognition of the great services he

* Ueber Fisch-und Pflanzen-fiihrende Mergelschiefer des Rothliegenden bei Klein-

Neundorf unweit Lbwenberg, und im Besonderen iiber Acanthodes gracilis den am haufig-

sten in denselben vorkommeadeu Fisch.—Von Herrn Ferd. Roemer in Breslau, 1857.
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has rendered to Palaeontology I propose to designate the subject of

this article by his name.

Description.—Although somewhat longer than the Acanthodes

pusillus from Tynet Burn, this is, nevertheless, one of the smaller

species of the genus. The length of the only specimen found in

tolerable preservation is about 2^ inches. The depth of the

the body is four-tenths, and caudal pedicle two-tenths of an inch.

It differs remarkably from Acanthodes pusillus in these relative

dimensions, being a thicker fish and less elegant in its pro-

portions. The latter species is usually found doubled up upon

itself, as if it had died a violent death. The Caithness species is

also recurved, as if it had met with a similar fate
;
but, owing

to the greater rigidity of the body, the distortion has been less

excessive. The head seems to be large in proportion to the body,

but this appearance may be due to the mutilated condition of this

portion of the specimen. Owing to a forcible disruption of the

integuments at the junction of the head and thorax, the former has

been thrown up and crushed vertically, in consequence of which its

natural proportions are disfigured by the lateral projection of the

component bones. The pectoral fins remain in their proper position.

They are supported by two strong spines, slightly recurved. The

portions of the thoracic arch, to which these spines are attached, are

seen sloping uj)wards from the articulation. They probably repre-

sent the coracoid bones. They are of slighter proportions than the

corresponding bones in the genera Gheiracanthus and Diplacanthus.

The ventral fins are situated about midway between the pec-

toral and anal fins. They are furnished with two spines, more

slender than the other fin spines, but longer in proportion than

in any other species of this genus. The dorsal fin is placed in

a more forward position than the corresponding organ in the allied

species. Instead of being slightly more remote than the anal fin,

it is immediately above it. The spine which carries the fin is the

strongest of the set. It is more curved than the dorsal spine of the

other species of contemporaneous origin. The anal spine is also

strong and curved. All the fin spines are ornam.ented with three

or four longitudinal grooves. The tail is very broad for the size of

the fish. The upper lobe projects beyond the lower lobe to a con-

siderable extent, but does not taper ofi" so gradually as in other

species. The appearance of a bifurcation at the extremity is due to

a separation of the integuments, either from pressure or decomposi-

tion. The scales are very minute, at the same time they appear to

have been coarser than the scales of AcanthodeB pusillus.
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Locality.—This specimen was discovered by Mr. Peach about

four years ago in a quarry of the Old Eed Schist belonging to the

Earl of Caithness, near Barragill. It is now in the Museum of

Practical Geology in Jermyn Street.

Plate YI. Figs. 3, 4, 5.

ACANTHODES CORIACEUS.

This singular little fish is another of the novelties produced at

the Aberdeen meeting by Mr. Peach. It is not without hesitation

that I refer it to the genus Acanthodes, but as the only alternative

would be to establish a new generic definition, the preferable course,

it appears to me, is the one thus adopted, since it is better to defer

the introduction of a new title until good and sufficient materials

substantiate its necessity, than to enter a new generic name on the

list, already overcrowded, which may hereafter be found to be

unnecessary.

Description.-—The unique specimen of this fish discovered by

Mr. Peach scarcely exceeds 1 inch in length. It reposes on the left

side, having the ventral surface slightly upturned so as to display

all the fins. It will be seen on referring to the enlarged represen-

tation most accurately delineated by the practiced and skilful hand

of Mr. Dinkel, that the arrangement of the several fins is in close

correspondence with the fin formula of the genus to which I have

referred it. There are two pectoral fins, two ventral fins, one

dorsal, and one anal fin, all armed with spines. The pectoral

spines are the longest, and the ventral spines the shortest of the

series. The dorsal and anal spines are intermediate in size, and

both of the same length. The body of the fish is more slender and

the fins more distant from each other than the corresponding parts

of Acanthodes Peachi. The dorsal fin is also more remotely placed

than in that species. These discrepancies forbid the idea I once

entertained that it might possibly be the fry of that species. The

most striking feature of this fish is the integumental covering. It

has all the appearance of a thick corrugated skin, with here and

there a trace of very minute scales. These are most evident near

the caudal extremity, and a group of them from this spot has been

carefully delineated by Mr. Dinkel. If the surface here seen be

the true exterior layer, and not the result of decomposition, it

would appear to be more granular than the coating of other

Acanthodean scales.
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Locality,—Mr. Peacli found this specimen near Thurso, and

described it as a smaller species than the preceding one " with

strong and long spines, and as if clothed with a thick skin." The

specimens figured are in the collection of the Museum of Practical

Geology.

Explanation of Plate YI.

Fig. 1. Acantliodes Peachi, size of nature.

Pig. 2. „ „ enlarged once.

Fig. 3. Acantliodes coriacevs, size of nature.

Fig. 4. „ „ enlarged twice.

Fig. 5. Scales of ditto, greatly magnified.

p. DE M. Grey Egerton.

Oulton Park Nov. 27, 1 860.
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Decade X. Plate VII.

ACANTHODES MITCHELLI.

[Genus ACANTHODES. Agassiz. (Sub-kiugdom Vertebrata. Class Pisces. Order

Goniolepidoti. Family Acanthodei.) Body fusiform. Mouth large, opening upwards.

Orbits encircled by four bony plates. Branchiaj exposed. Fins membranous, supported

by strong sjjines. One dorsal spine near the tail ; one anal below and slightly in advance

of the dorsal
;
pectoral spines strong ; ventral spines small. Scales minute.]

Synonym. Acanthodes antiquus, Egerton. Report of Brit. Assoc.,

1859, p. 116.

At the meeting of the British Association for the Advancement

of Science, held at Aberdeen in the month of September 1859, the

Eev. Hugh Mitchell, of Craig near Montrose, communicated to the

Geologfical Section a notice of the occurrence of fossil fishes in

the Old Red Sandstone formation in Forfarshire. A cursory ex-

amination of the specimens exhibited in illustration of the memoir,

satisfied me that the species discovered at Farnell were new to

science, and I consequently named the subject of the present article

Acanthodes antiquus. I subsequently saw two other new species

of the same genus from the Old Red Sandstone of Scotland, and,

therefore, cancelled the incorrect and objectionable specific afiix,

and substituted the name of the discoverer of this pretty and well

characterized species.

Description.—The specimens I have examined of this pretty

little fish vary from two inches to two and three-quarters of an inch

in length. The one I have selected in illustration of this Memoir

measures two inches and a half. The deepest part of the body (PLVII,,

fig. 2.) is at a point midway between the pectoral and the ventral fins.

It here measures half an inch. The head measures about one-fifth
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of the entire length. The cranial bones are gracefully sculptured

with deep sinuous lines. The orbit occupies an advanced position,

and is embraced by a set of the singular orbital plates first noticed

and described by Ferd. Komer as characteristic of the genus

Acanthodes. The branchial apparatus also corresponds with that ot

the other members of the genus. The outline of the body is re-

markably graceful. It is fusiform anteriorly, and tapers gradually

posteriorly to the base of the caudal fin. The latter organ is highly

heterocercal, although the upper member is not so much extended

as the corresponding part in the genus Climatius, All the

other fins are supported by stiff spines. The pectoral spines are

long and curved, the other fin spines are more slender and straight.

The ventral fins are situated nearer to the anal than to the pectoral

fins, and the dorsal spine is slightly nearer the tail than the anal

fin. The species differs from its congeners in having the cranial

bones more deeply sculptured, and in the form and position of the

fin spines. It is most nearly allied to Acanthodes Peachi, but it

differs from this species in the form of the body, in having the

pectoral spines more curved, and the other spines straight, and in

the more remote position of the dorsal fin.

Locality.—The deposit which has yielded this and the following

interesting additions to the Fauna of the Old Ked Sandstone of Scot-

land, is situated on the south-east bank of the Pow burn about half

a mile south-west of the Farnell Ration on the Scottish North-Eastern

Railway. It is described by Mr. Powrie as consisting mostly of

fine grayish argillaceous shales, the lower beds splitting into fine

laminge nearly as thin as writing paper, and, when first opened, of

a delicate cream colour. In a subsequent part of the paper the

author says, " no painting could equal the beautiful appearance

" some of the smaller fishes exhibit when the little slab in which
" they have been entombed is first opened up, and still damp."

The Eev. Henry Brewster of Farnell was the first to discover the

fossiliferous character of these shales, but the Rev. Hugh Mitchell of

Craig first ascertained the association of fishes with the organisms

previously discovered, and called attention to the subject in a paper

he communicated to the Geological Section of the British Associa-

tion at the Aberdeen meeting in 1859. Through the liberality of

Lord Southesk, to whom the quarry belongs, every facility has

been afforded for exploring its contents, and the zealous labours of

Mr. Powrie and the Rev. Henry Brewster have added considerably

to the stock of materials collected by the Rev. Hugh Mitchell. I am
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indebted to all these gentlemen for the generous confidence with

which they have entrusted to me the fragile treasures of their

several museums, although well aware of the risk of injury to which

they must be submitted in travelling from one extremity of the

kingdom to the other.

Explanation of Plate VII.

Eig. 1. Outline o[' Acanthodes Mitchclli, size of nature.

Fig. 2. The same drawn in detail, twice the size of nature.

Fig. 3. Scales highly magnified.

' P. DE M. Grey Egerton.

Oulton Parh, December 1 8G0.
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Decade X. Plate VIII.

CLIMATIUS SCUTIGER.

[CLIMATIUS. Agassiz. (Sub-kingdom Vertebrata. Class Pisces. Order Gonio-

lepidoti. Family Acanthodei.) Body more or less fusiform. Tail heterocercal, attenuated.

Fins membranous, supported by strong conical spines, striated longitudinally. Two dorsal

spines ; one anal spine ; two pectoral spines ; and two ventral spines. Three dermal

spines on either side, between the pectoral and ventral fins. Dorsal ridge invested with

large scutes.]

^Yi^O^Ym^^.~—Brachyacanthus scutiger. Egerton, Report of Brit.

Assoc. 1859, p. 116. Ictinocephalus gramilatus. Page, Report of Brit.

Assoc. 1858, p. 105.

The collection of specimens from the Farnell deposit, exhibited

by the Rev. Hugh Mitchell at Aberdeen in 1859, contained, in

addition to the Acanthodes, described in the preceding Memoir,

several fraoments of a small fish havino- considerable resemblance

to the genus DiplacantJms. A closer examination of the best pre-

served specimen revealed, however, so many important points of

difference that I was induced to assign to it a new generic title.

The singularly short and massive character of the spines supporting

the fins suggested the name Brachyacanthus. I have since found

in Professor Agassiz's Poissons Fossiles du Vieux Gres Rouge,"

the representation of a spine found at Balruddery, and described as

a Placoid Ichthyodorulite, under the name of Climatius reticu-

latus, which I have no hesitation in identifying as belonging to a

species of the Acanthodean genus under notice, although specifically

distinct from the Farnell specimens. The name Brachyacanthus

must consequently give way to the prior title Climatius.

Description.—The interest excited by the exhibition of these

beautiful ichthyolites at the Aberdeen meeting gave such an im-

petus to the exertions of the explorers of the Farnell deposits that

abundant materials shortly repaid their labours, not only for the

full elucidation of the genus under notice, but for completing the

10 E 2
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knowledge of several other associated forms. Through the kind-

ness of Mr. Powrie, the Kev. Hugh Mitchell, and the Rev. Henry

Brewster, I have been enabled to examine the most perfect speci-

mens hitherto discovered, and from these materials the following

description of Climatus scutiger is derived. The specimens comprise

two forms, the one of more slender proportions than the other. In

the absence of more important differential features, it would be

impolitic to attach specific value to a discrepancy of this kind ; it

may be due to casual or local influences, or be a sexual character.

It suffices for the present to notice the fact, leaving the question of

specific value to be settled by future investigation. The specimens

range from one inch and a half to two inches in length, from

the snout to the base of the tail. The latter organ is rarely pre-

served entire, in consequence of its extreme tenuity and delicate

structure, and the fragile texture of the shale in which the specimens

are imbedded ; but I am informed by Mr. Powrie, who had the

advantage of seeing the specimens when first uncovered, that the

upper lobe of the tail measures about one-third of the total length

of the fish. This measurement would give about three inches as

the extreme length of a full grown individual. The form and pro-

portions of the head closely resemble those of the head of Acan-

tJiodes. As in that genus, the surface of the cranial bones is richly

chased, but the sculpturing, instead of being continuous in ver-

micular gyrations, is more isolated, so as to give the appearance of

a repetition rather than a continuation of the pattern. The fins

are all supported by strong conical spines, or rather spurs. They

correspond in number with those of Diplacanthus, namely, two

pectoral, two ventral, two dorsal, and one anal. They are all

grooved longitudinally, the ridges between the grooves being

slightly crenulated, as in Ctenacanthns. A few transverse lines

(indicating, perhaps, periods of growth) occur near the base of the

spines, crossing the longitudinal pattern, and causing the reticulate

character which suggested the specific designation for the Balrud-

dery spine described by Professor Agassiz. The pectoral spines are

nearly as broad as long, short, and recurved. They are so firmly

attached to strong coracoids that the latter appear to be integral

portions of the base of the spines. The pectoral spines are easily

distinguished from the other fin spines by the arrangement of the

superficial pattern. In these the ridges run parallel with the

posterior margin, whereas in the dorsal and anal fins they coincide

with the anterior curve of the spine. The ventral spines are small

;

they are situated far back, in close proximity to the anal fin. The
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interspace between the pectoral and ventral fins is armed with

three pairs of defensive spines, similar in character to, but somewhat
smaller than, the ventral spines. Properly speaking, they are

elongated scutes, forming part of the dermal envelope. They have

a shallow cavity where attached to the integuments, and the cast

of this depression when the spine is removed much resembles a broad

scale. The great development of this cutaneous armature has

suggested the specific affix I have given to this fish. Some other

genera of Acanthodeans show a tendency to this character
;

for instance, Professor Agassiz describes the occurrence of two
small ventral spines, situated between the pectoral and ventral

fins, in Diplacanthus crassispinus, and some specimens of Acan-
thodes Mitchelli have faint traces of the same peculiarity. The
anterior dorsal spine is inserted over the central pair of ventral

scutes, or nearly midway between the pectoral and ventral fins. It

is larger than the pectoral spine, and slopes backwards at a con-

siderable angle. The spine figured by Professor Agassiz in the
" Poissons Fossiles du Vieux Gres Rouge,'' plate 32, fig. 25, is pro-

bably the anterior dorsal spine of his species. The great inclination

of the spine suggested the generic title Glimatius. The second

dorsal spine is longer, straighter, and more slender than its com-

panions. The anterior margin is quite straight, but the hinder

limb bulges out about midway between the apex and the base.

The anal spine is situated slightly in advance of the base of the

second dorsal spine. It is intermediate, both in size and character,

between the two dorsal spines, being longer and straigliter than the

one, but shorter and more bent than the other. Some specimens

retain faint traces of the organs attached to these spines. There is

a doubt whether tliey were composed of true fin rays or not. My
own opinion is that they w^ere membranous, as in the other genera

of Acanthodean fishes, and that the appearance of striae is to be

attributed to the impression of the longitudinal series of minute

scales with which they were invested. I have already alluded to

the extraordinary development of certain scales on the ventral

surface of the body. A repetition of the same character, although

not to the same extent, occurs on the dorsal ridge, the interval

between the occiput and the first dorsal fin being roofed by a

single row of umbonated scales, not unlike those occurring in

the genera Scmrorhamphus, Eurypholis, and Dercetis, although not

so large in proportion to the dimensions of the fish. The scales on

the other parts of the body are very minute, and resemble those of

the other Acanthodean fishes in form and arrangement. The
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sculpturing of the surface is shown in the enlarged figure on the

plate. The course of the lateral line is seen in some of the speci-

mens. It runs along the flank about mid-distance between the

dorsal and ventral margins.

I have recently received some spines from the Farnell beds, which

correspond both in size and character with the specimens figured

by Agassiz from Balruddery. They leave no doubt in my mind

but that they are distinct from the species I have described ; I

therefore retain the specific name G. scutigev for the small species,

leaving the Agassizian name for the larger species, but removing it

from the Placoid order to the Acanthodean family of the Ganoids.

Locality.—All the best specimens I have examined of this fish

are from the Farnell locality, where it appears to be one of the

most abundant fossils. I am informed, however, by the Rev. Hugh
Mitchell that it has also been found by him at Cauterland, in the

parish of St. Cyrus ; and at Tealing, five miles to the north of

Dundee; by Mr. Walter McNicol.

Explanation op Plate VIII.

Fig. 1. Climatius scutiger, from Mr. Mitchell's original specimen.

Fig. 2. Ditto, belonging to Mr. Powrie.

Fig. 3. Ditto, ditto.

Fig. 4. Ditto, belonging to Mr. Brewster.

These four figures are twice the size of nature.

Fig. 5. Climatius scutiger. 1st dorsal spine.

Fig. 6. Ditto. Pectoral spine.

Fig. 7. Ditto. Anal spine.

Fig. 8. Ditto. 2nd dorsal spine.

Fig. 9. Ditto. Pectoral spines and attachments.

These five figures are four times the size of natiu'e.

Fig. 10. Climatius scutiger. Scales highly magnified.

Fig. 11. Climatius reticulatus. 1st dorsal spine from Agassiz 's " Poissons Fossiles du

Vieux Gres Kouge," pi. 33, fig. 25.

Fig. 12. Climatius reticulatus. 2nd dorsal spine from Farnell.

Fig. 13. Ditto. Pectoral spine from Farnell.

The last three figures are the size of nature.

P. DE M. Grey EGEPtTON.

Owlton Park, December 1800.
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Decade X. Plate IX.

DIPLACANTHUS GRACILIS.

[Genus DIPLACANTHUS. Agassiz. (Sub-kingdom Vertebrata. Class Pisces.

Order Goniolepidoti. Family Acanthodei.) Body fusiform. Tail heterocercal. Fins

membranous, each supported by a spine. Two dorsal fins, one anal fin, two pectoral fins,

and two ventral fins. Mouth large. Teeth conical.]

The genus Diplacanthus comprises a greater number of species

than any other Acanthodean genus, at the same time it does not

appear to have been nearly so numerous in individuals as the

allied genus Cheimcanthus. Professor Agassiz has described four

species, viz., Diplacanthus striatus from Cromartie, Diplacanthus

striatulus from Lethen, Diplacanthus longispinus from both the

above-mentioned localities, and Diplacanthus crassispinus from

Caithness and Orkney. To these Professor M'Coy has added two

species from the latter locality, viz., Diplacanthus gihhus and

Diplacanthus perarmatus. The newly-discovered ichthyolitic

deposit of Farnell has supplied a seventh species, which I proceed

to describe.

Description.—The only specimen I have yet seen of this species

belongs to the Eev. Henry Brewster of Farnell, and was forwarded

to me with many other interesting specimens by Mr. Powrie

of Keswallie, Forfar. It is in excellent preservation with the

exception of the extremity of the tail, which is wanting. It

measures four inches in length by three-quarters of an inch in

depth. Were the specimen entire, it would probably be half an

inch longer. On comparing these dimensions with those of the

other species, it appears that the proportion of the depth to the

length is considerably less in the species under consideration.

Diplacanthus striatulus is in this respect most like Dipdacanthus
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gracilis, but the difference of the depth to the length in an individual

of similar length, namely four inches, would be a quarter of an inch

in excess. In consequence of this striking feature the Farnell

Diplacanthus is at once recognized by its slender form and elegant

proportions. The head is small, but remarkable for the large size

of the oral aperture. The dentigerous bones, from the posterior

angle of the mouth to the snout, measure three quarters of an inch.

They seem to have been armed with a single row of conical teeth,

the impressions of which are discernible, although rather indistinct.

In this character the genus Diplacanthus resembles Cheiracanthus

and Cheirolepis, and departs from Acanthodes. The orbit is placed

well forward, and rather high in the skull. The arrangement of

the opercular bones and branchiostegous rays corresponds with that

of the homologous parts in the genus GJieiracanthus. The pectoral

spine on either side is attached to a strong coracoid bone, having

a straight styliform shaft, and an expanded base. The spines

themselves are long, straight, and slender. The ventral spines are

about half the length of the pectoral spines, and slender in pro-

portion. They are situated nearer to the anal fin than to the

thoracic arch. The position of the first dorsal spine is the most

distinctive feature of the species. In all the other Diplacanths it

is inserted immediately behind the supraoccipital process, nearly

above the base of the pectoral fins, and is the strongest spine of the

series, whereas in this species it is situated midway between the

occiput and the second dorsal spine, over the interspace between

the pectoral and ventral fins. It is also smaller than the second

dorsal and anal spines. These characters may hereafter prove of

generic value. The second dorsal spine occupies its normal place

immediately opposite the anal spine. It is quite straight and much
longer than the first dorsal spine. The anal spine resembles it in

all respects except in size, in which it is rather inferior. All these

spines are straighter and slighter than the fin defences of the allied

species. The base of the caudal fin is large, the lower lobe rounded

posteriorly, and the fin broad. The upper lobe is deficient ; some

traces remain of the endoskeleton in the preservation of the superior

spinous processes of the anterior portion of the vertebral column,

which seem to have been partially if not wholly ossified. The

scales are minute, having a rhomboidal outline and a granular

surface.

Locality.—The specimen figured was found in the Farnell beds,

associated with Acanthodes Mitchelli, Climatius reticulatus and
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scutiger, Parexus recvbrviiSy and other fossils characteristic of the

Old Red Sandstone of that locality.

Explanation of Plate IX.

rig. 1. JDiplacanthus gracilis, belonging to Mr. Brewster.

Fig. 2. Scales highly magnified.

P. DE M. Grey Egerton.

Oulton Parky January 1861.
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Decade X. Plate X.

CHEIRACANTHUS LATUS.

[Genus CHEIEACANTHUS, Agassiz. (Sub-kingdom Vertebrata. Class Pisces.

Order Goniolepidoti. Family Acanthodei.) Body fusiform. Tail heterocercal. Fins

membranous, each supported by a strong spine. One dorsal fin, one anal fin, two pectoral

fins, and two ventral fins. The dorsal spine situated above the interspace between the

ventral and anal fins. Pectoral spines articulated to two strong coracoid bones. Scales

minute. Teeth small, conical.]

The generic characters of Cheimcanthus are so clearly defined

by Professor Agassiz in the "Poissons Fossiles du Vieux Gres Rouge,"

and the differences between this and the other Acanthodean genera

so fully elucidated, that neither amendments nor additions are re-

quired notwithstanding the rapid progress of discovery since the

publication of this standard work. Three species are therein de-

scribed, Cheiracanthus Murchisoni from Gamrie, Cheimcanthus

micTolepidotus from Lethen and Cromartie, and Cheiracanthus minor
from Orkney. Professor M'Coy has since described two species,

Cheiracanthus pulverulentus and Cheiracanthus grandispinus, both

from Orkney, the latter being the largest and most striking species of

the genus. In consequence of the stimulus given to the exploration

of the Old Red Sandstone deposits of Scotland by the meeting of

the British Association at Aberdeen in September 1859, localities

which had been previously but slightly examined were opened up,

and yielded a rich harvest to the scientific labourers in Palaeontology.

Amongst others, .the quarries at Tynet Burn were extensively

explored through the liberality of the late Duke of Richmond, who
employed a gang of workmen expressly for the purpose. Some of

the best specimens discovered were forwarded to me by his Grace

for examination, and amongst other novelties and many well-known

species, I detected a new species of Cheiracanthus, which I have

named Cheiracanthus latus.
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Description.—On separating all the specimens of Cheimcanthus
from the other genera with which they were associated it was
evident that they indicated two distinct forms, one with a long

tapering body and the fins rather distant from each other, the

other short and thick, and having the fins closely approxi-

mated. The former is probably identical with Gheiracanthus

micTolepidotus, so common at Lethen ; the latter I consider to be

new. Both species appear to have been very abundant in the

Tynet locality and to have been gregarious, but Cheimcanthiis

latus seems to have been most numerous. The collection forwarded

to me contained above fifty examples, more or less perfect, of this

fish. The length of an average-sized specimen is about six inches

from the nose to the extremity of the tail, and the depth in front of

the ventral fins one inch and a half, being an excess of one quarter

of an inch as compared with a specimen of Gheiracanthus microle-

pidotus of similar length. The head is seen in profile, and measures

an inch and a quarter in length from the point of the lower jaw to

the posterior edge of the operculum. The moutli is large and

horizontal ; the teeth are not preserved in any of the specimens.

Judging from the character of the dentigerous bones they were pro-

bably small and in single rows. The branchiostegous rays are very

numerous, and extend high up in the opercular space. They are

composed of a harder substance than the surrounding parts, being

almost as dense as the fin spines, and are consequently preserved in

most of the specimens. The pectoral fins are large and triangular.

They are supported b}^ a pair of strong spines, slightly curved and

measuring one inch and a quarter in length. These are attached to a

pair of coracoid bones, broad at the point of articulation and tapering

upwards. A short process extends downwards from the same point

on either side, meeting its fellow in the median line, and completing

the thoracic arch. The large expanse of the pectoral fins required

a powerful fulcrum such as this to enable them to fulfil their

functions. The ventral fins are situated midway between the pec-

toral and anal fins. The spines supporting them are straight,

and have their bases inserted in the integuments without any trace

of pelvic bones. The dorsal fin occupies the middle of the back, the

point of insertion of the dorsal spine being opposite the interspace

between the ventral and anal fins. It is a large triangular fin

attached to a long and straight spine deeply implanted in the

muscular tissue. The anal fin spine occurs midway between the

ventral spines and the base of the caudal fin, the membranous

portion extending as far as the anterior margin of the latter organ.
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The pedicle of the tail is very deep, and terminates in a broad fin, of

which the upper lobe greatly exceeds the lower lobe in extent. The

scales are smooth, umbonated below, and neatly sculptured on the

outer surface with four or five parallel grooves. They are of

uniform size over the entire body. The broad tail, large fins, and

close arrangement of these on the ventral surface distinguish this

species from all those hitherto described.

Locality.—All the specimens I have seen of this species are from

Tynet Burn, where they occur in nodules similar to those found

in the contemporaneous deposit at Lethen Bar.

Explanation of Plate X.

Fig. 1. Cheiracanthus latus. Size of nature.

Fig. 2. Scales magnified.

P. DE M. Geey Egerton,
Oulton Farh, November 1860.
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PREFACE.

The plates of this Decade were engraved a year ago, but the

pressure of other duties compelled Mr. Salter, the late Palaeontologist

of the Geological Survey, to postpone the descriptions. That

gentleman has now completed the work at my request, he being

at present engaged on a Monograph of all the British Trilobites for

the Falseontographical Society,

Following our usual plan, those genera only have been illustrated

which are rich in material for the engraver, or those which, though

less perfect, are so rare and interesting as to render it desirable to

publish them, even from fragmentary materials. The genus Olenus,

characteristic of the lowest Silurian rocks of all the northern

parts of Europe, is an instance in point. All the British species^

save one or two, are fragmentary, but these fragments illustrate

several of the important sub-genera into which this genus of the

primordial Silurian of Barrande is divisible ; hence a second plate

of it is given, ^glina, pi. IV., is another case of the same kind.

The genus was previously illustrated in Decade 7, from imperfect

pieces of the head and body. We now possess the entire form of

this genus, which is eminently Lower Silurian in its range.

The genera Stygina, Salteria, Trimerocephalus, Angelina^

Agnostics, and Staurocephalus have not before been illustrated in

the Decades. Asaphus, before given in Decade 2 as to one of its

sub-generic groups, now presents us with a British type of the

sub-genus Isotelus, which is so common in America, but rare in

Europe. Lastly, a fresh discovery, by the author of this Decade, of

a gigantic Paradoxides in the Lingula flags of Pembrokeshire, has

made it possible to figure this characteristic genus from perfect

materials.

KODERICK I. MURCHISON,

DiTectoT-General.
Geological Survey Office,

28, Jermyn Street, London,

November 1864.
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Note.

The reader must understand that the numerous references to

Memoirs Geol. Survey, vol. iii. (ined.) throughout this Decade apply

to the forthcoming Memoir on the ''Geology of North Vfales/'' by

Professor Ramsay ; with an AjDpendix on the Fossils by Mr. J. W
Salter.
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Decade XI. Plate I. Figs. 1—5.

AGNOSTUS PRINCEPS,

[Genus AGNOSTUS. Beongniart. (Sub-kingdom Articulata. Class Crustacea.

Order Trilobita. Family AgnostidjE.) Minute trilobites, with caudal and cephalic

shields nearly equal. No eyes, no facial suture. Two body rings.—Ranges from

Lingula flags to Caradoc rocks.]

Diagnosis. A. latus, 7 lineas longus, scutis rotundato-quadratis,

ad limbum rugoso-radiatis. Glabella subconica, tuberculo centrali antico,

sulcis duobus transversis, lobis basalibus magnis instructa ; sulcoque

verticali ad marginem ducto. Annuli corporis valde 7iodosi, Cauda

axe magno rotundato, fere per totum caudce extenso ; margine edentulo.

Synonyms. A. pisiformis, Salter (1859), in Siluria, pp. 45, 53, foss. 4

and 9 ; A. princeps, id., * Memoirs Geol. Survey, vol. iii. (ined.), pi. 5.

Certainly the lowest and most rudimentar}^ form of Trilobite,

and greatly resembling in some respects the young stages of higher

groups. But Agnostus shows at once its mature character in the

possession of a large caudal shield, well developed, and generally

quite as large as the head. The surface is sometimes much orna-

mented, especially the border, and the lobes are often well marked

out both in the cephalic and caudal portions. The leading character

of the Trilobite family, the facial suture, is altogether absent, and

there are no eyes in any of the species.

When Brongniart described this fossil for the first time, he

evidently could not tell what to make of it. To describe the head

and tail as distinct animals was natural enough, but when he

turned the hinder part of the head forwards, and suggested that

the basal lobes of the glabella might be eyes, and the forehead lobe

the abdomen, &c., one feels that he was justified in saying, " On ne

salt a quelle classe des regnes organiques le rapporter/' Beyrich

first gave the entire form in his treatise, TJeber einige Bohmische

Trilobiten," 1845.

* The reader must understand that the numerous references to Memoirs Geol. Survey,

vol. iii. (ined.) throughout this Decade apply to the forthcoming Memoir on the

" Geology ofKorth Wales," by Professor Ramsay ; with an Appendix on the Fossils by

Mr. J. W. Salter.

[XI. i.] 11 A
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It is instructive to find this, the most rudimentary form, asso-

ciated with other genera in which all the characters of the group

are fully developed, in the same primordial zone. But it is to be

noted, that either by excessive reduction, as in Agnostiis, or exces-

sive multiplication of segments, as in Paradoxides, the genera at

this early period exhibit a defective organization as compared with

those of later formations. There is no sort of equality between an

Agnostus or Olenus and a Phacops or Phillipsia.

The figures we give of A. princeps possess more than an usual

interest, for they represent some of the oldest fossils known in N.Wales

which occur in the lower part of the " Lingula flags," considerably

below the characteristic Lingulce of the formation. They are in

countless numbers in the black slates near the waterfall of Felyn

Rhyd, near Maentwrog, and are there associated with a new Olenus,

and with rare specimens of Lingida. That they are characteristic

of the formation is evident from the fact that with the reappear-

ance of black earthy slate in the upper division of the formation,

the Agnostus reappears also in abundance, and our figure 3 is from

that part of the series. In S. Wales other and new genera accom-

pany the Agnostus in the lowest portions of the deposit.

Description.— Not half an inch long, though frequently elon-

gated by pressure beyond that length. The general form of the

head and tail is about two-thirds of a, broad oval, truncated next

the thorax, pretty regularly convex, and strongly trilobed ; the

thorax joints do not together occupy one-third the length of the

head, and are narrower than its width.

The head is a little longer than broad, smooth, with a narrow

distinct border. The glabella about as wide as the cheeks below,

but tapering forwards ; and divided, at more than two-thirds its

height, by a transverse furrow which separates it into two parts,

the lower oblong oval smooth, without lateral indentations, and

the upper a spherical-triangular lobe, from the end of which a

dividing line runs forward to the margin. A conspicuous pair of

triangular lobes lie at the base of the glabella, in part subtending

the convex cheeks, which are narrow below, broadest above, but

narrower again in front, where they are separated by the dividing

line.

Thorax of two nodose joints, the anterior largest. Each is

strongly trilobate ; the pleurse convex, and with a strong groove

toward the tips, making them appear notched (fig. 1 a). The axis

too is trilobate, the central lobe very prominent, and strongly dis-
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tinguisliecl from the lateral and more forward portions ; these are

obliquely ovate,—the centre lobe is pyramidal.

Tail nearly of the same shape as the head ; the margin furnished,

toward its hinder edge on each side, with a prominent tooth. The

axis is very broad and convex, somewhat clavate, and reaching

nearly to the margin, a space the width of the latter being left

between ; it is of greater breadth than the sides (even including

the narrow margin). The front pair of lobes are distinct, rounded-

triangular, and their own diameter apart ; the second pair (lig. 3, 4)

occupy a less width, are not very distinctly circumscribed, and are

divided from the large terminal lobe by a faint transverse furrov^^

The tubercle on the intermediate pair is prominent but short ; it

scarcely invades the terminal lobe, and is of nearly the same shape

in all our specimens, however distorted.

Variations.—Our larger specimens fig. 1, 4, (fig. 5 is magnified)

from the lowest and upper Lingula Flags have the axis of the tail

rather longer and somewhat more pointed than in fig. 3, but this may
be entirely due to elongation from pressure. The terminal lobe of

the glabella too is shorter in proportion in the former, but there

seems to be no other real diff*erence. The rugose veins which

ornament the limb are always conspicuous in well-preserved speci-

mens, but are much obliterated in less perfect ones, as our figures

will show.

Affinities.—Compared with Angelinas incorrect figures of A. pisi-

formis and A. planiGauda (I have Swedish specimens of those

species before me), A. princeps has the axis of the tail (though

Angelinas figures have it too short) decidedly longer, and reaching

so far as to leave a space, between it and the margin, of only the

breadth of the latter ; and the tubercle, which Angelin represents

as elongated and reaching far down the middle of the axis in his

A. planicauda, is very short and prominent in our species. In

both these respects they agree better with Swedish specimens of

A. pisiformis than with Angelin's figure ; and if it were not for

the longer glabella and tail axis, the larger size and the decided

radiation of the limb in our fossil, we should have united ours with

the well-known Scandinavian form. Our second variety jS is more

like it than the first and more ornamented one, «.

In size Agnostus princeps nearly rivals the largest of the

Swedish forms, A. reticulatus and A. aculeatus, Angelin, pi. 6,

fig. 10, 11. These, however, show a strong reticulation of the



4 BSITISH FOSSILS.

surface, instead of the more or less faint radiations of the British

fossil. And A. exsculptus (fig. 8). which is still more like ours, has

no posterior spines, and a very short glabella.

We may notice two distinct varieties, possibly species.

1. A. princeps, a. ornatus,—glabella fere trilohd antice ohtusd,

limbo radiato-sculjyto, pi. 1, figs. 4, 5.

2. A. princeps, /3. rudis,—glabelld bilobd, antice acutiori,

limbo vix radiato, pi. 1, figs. 1, 2, 3.

British Localities and Geologiccd Position.—Var. a. Lower and
Upper Ltngula Flags, figs. 4, 5, from Carreg Wen, near Borth,

Portmadoc. Yar. (3. Lower Lingula Flags, figs. 1, 2, Pen-y-foel, a

hill close to the Waterfall, Maentwrog, N. Wales (in great abundance).

Upper Lingula Flags, fig. 3, Penmorfa Church, near Tremadoc.

The species is also found in the Upper Lingula Flags (Black

Shales) of Whiteleaved Oak, Malvern, where it was first collected

by the late Mr. Hugh Strickland. Upper Tremadoc Slate, Port-

madoc. Lower Llandeilo, St. David's Head, rare.

If I were disposed to divide the genus, as Corda and McCoy
have done, the Agnostus tardus, Beyr., A. glabrcdus, Aug., and

A, trinodus, Salter, would form a separate group. I prefer to

regard them as forming a sub-genus only, TrinoduSf while the

species with transverse lobes to the glabella and caudal axis may
stand as Agnostus proper, and Condylopyge, Corda. Lastly, the

smooth forms with all but undivided caudal and cephalic shields {A.

integer, Beyrich, A. glandiformis, Angelin), &c., would form a

fourth division, Phalacroma, Corda, as follows :

Section 1. Condylopyge, Corda.—Glabella distinct and lobed, the

forehead lobe wider than, or as wide as, the pos-

terior ones. Ex. A. Rex, Barrande ; A, McGoyii,

A. Morea, Salter, &c.

Section 2. Agnostus, Brongn.—Glabella distinctly lobed, the

forehead lobe narrower. Ex. A. pisiformis, Brong.,

A. princeps, Salt.

Sections. Trmcxitts, McCoy.—Glabella not lobed. 'Fik. A. tardus,

Barr., A. trinodus, Salter, &c.

Section 4. Phalacroma, Corda ?—Glabella or caudal axis scarcely

marked out at all. Ex. A. integer, Beyr. English

examples doubtful.
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The foregoing Species belongs to Section 2.

—

Agnostus proper.

[Agnostus pisifoemis, Linn.

I subjoin a description of the Swedish species, as it is necessary

to show in what respects this long-known primordial species differs

from the preceding, and also from the A, McCoyii, under which
name I have designated the species common in the Llandeilo flags

of Britain, and which was formerly published in the Silurian

System as A. pisiformis.

Synonyms. Ent07nosfracites paradoxus and E. jnsifonnis^ Linn,, Iter

Scan. 122 ; Syst. Naturse, ed. 16, vol. iii. 160 ; E. pisiformis, Wahl. ;

Agnostus pisiformis^ Brongn. (1822), Crust. Foss. pi. 4, fig. 4 ; Angelin,

(1852), Pal. Siiec. t. 6, fig. 7 {A. planicanda, ib. t. 6, fig. 9, variety).

Diagnosis. A. elongatus, 6 liiieas longus, valde trilobus, capite et

pygidio ovali-truncatis, IcBvibus. Glabella longiconica, in duas partes,

anticam trigonam parvnm, posticam oblongam, divisa. Cauda axi magno,
longo, lobato, apice obtuso ; marginibus angustis brevidentatis. Locality.

—Lingulaflags of Siveden.

Comparing, then, the Swedish figure with that given of our next

species, it will be seen that the general shape of A. pisiformis is

much longer, and the glabella narrower and more pointed ; its

upper lobe, instead of being larger than the lower, is much smaller,

and from its apex a longitudinal furrow runs to the front margin.

In these respects it agrees with our A. princeps, as before said, but

differs. from the Llandeilo fossil A. McCoyii.

There are also considerable differences in the caudal shield, as

will be seen by referring to the following figures.]

Section 1.

—

Condylopyge.

AGNOSTUS MACCOTII.

Plate I. Figs. 6, 7.

Diagnosis. A. oblongus, depressus, capite pygidioque rotundatis, et

ad thoracem contractis. Glabella oblonga, ajitice vix incrassata^ in duas

partes sub-cequales, posticam circularem, anticam lunatam, sulco curvo

divisa. Limbus undique cequalis, lineis impressis radiatis scepe notatus,

margine angusto. Cauda capiti simillimay sed axi clavato brevi, lobo

terminali majori semielliptico, mediano transverso hrevituberculato, lobis

anticis prominulis. Margo distinctus, brevidentatus.

Synonyms. A. pisiformis? Murch. (1837), Sil. Syst. pi. 25, fig. G

(fig. 4 in text), not of Brongniart ;
Diplorrhina triplicata, McCoy

11 A 3
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(1851), Pal. Foss. Woodw. Mus. pi. 1 E., fig. 11 [not of Corda] ; Agn.
McCoijii, Salter (1854), in Morris's Catal. Brit. Foss., 2nd ed.; id., Mem.
Geol. Siirv., vol. 3 (iued.), pi. 13, fig. 8.

A very frequent fossil in the black Llandeilo flags of Builth, in

Radnorshire, but, as far as I know, not found elsewhere. It

accompanies the Ogygia BucJiii and Ampyx nudus, figured in a

former decade, and seems, like many others of the genus, to have

delighted in a habitat of black carbonaceous mud^ now converted

into shale.

Description.—A minute species, never half an inch long, even

when head and tail are taken together (the body rings have not

yet been found). The head is rounded, not oblong, forming about

two-thirds of a circle, the base being contracted where it joins the

thorax. The tail is nearly of the same shape, a little more oblong.

In both the convex limb is nearly equal all round, and the glabella

and caudal axis are short and obtuse. The outer marginal rim is

narrow but prominent all round, and the two short marginal teeth,

are placed far back on the caudal border.

The general shape thus given, we may notice a few details. The

glabella in front is remarkably broad and obtuse, always as broad,

and sometimes (fig. 7) broader than in the hinder moiety. A curved

depressed line separates the front portion from the hinder lobe, and

the two portions are about equal in length. The basal lobes are

small and inconspicuous.

The limb is gently convex, and slopes equally on all sides away
from the central lobe, from which a sharp furrow separates it all

round ; one or two faint depressed radiating lines occur on the

limb. The margin is strong and continuous, but narrowest poste-

riorly, where it ends on each side with a projecting tubercle or

minute SDine. The small basal or neck-lobes are transverse,
i.

Body rings unknown. (They might surely be found at Builth by

collectors.) Tail of the same shape as the head, broadest posteriorly,

margined all round distinctly, and with a pair of spines which occur

on the sides, so far back as to be on a level with the hinder margin.

The axis is short and obtuse, not reaching much above halfway down

the tail, and leaving a broad equal limb. The axis is divided very

unequally by a transverse line into an upper and a lower lobe, at

the junction of which is the prominent tubercle characteristic of the

genus. The lower or terminal lobe of the axis is as broad as long,

the upper lobe twice as broad as long ; a pair of minute lateral

j0''



BEITISH FOSSILS. 7

transverse lobes at the margin of the axis lie above this, one on

each side.

Locality and Geological Position.—Upper Llandeilo Flags.

Builth, Radnorshire ; Llandeilo, Caermarthenshire
;

Harrington,

Wilmington, and Shelve, Shropshire.

AGNOSTUS MORE A.

Plate I. Fig. 13.

Diagnosis. A. mino?^ capite radiato, radiis profimdis hifidis. Gla-

bella angusta suhclavata.

BescrijJtion.—A small species, and the only one detected by
Mr. Lightbody and myself in the black shales west of the Stiper

stones.

It is remarkable for the strong radii on the limb, which are

bisected halfway out by intermediate furrows. About seven of

these principal radii occur on either side. The glabella is narrow

and rather short, somewhat clavate, the sides constricted below

the upper third, where the transverse furrow occurs. The basal

triangular lobes are of rather large size.

Named after the Eev. J. More, of Linley Hall, under whose

hospitable guidance it was found in the following

—

Locality and Geologiccd Positio^i.—LowF^R Llandeilo (Arenig

group) of Cefn Gwynlle, W. of the Stiper Stones, Linley, Shropshire.

Section 8.—Teinodus, McCoy.

A. LIMBATUS.

SrNONYMS. A. trinodus, Mem. Geol. Survey, vol. ii. pt. I, pi. 8, fig. 11

(not figs. 12, 13, which belong to A. trinodus proper). A, limbatus^

Salter, Mem. Geol. Surv., vol. iii. (ined.) p. 41.

I only introduce the references to this imperfect fossil to com-

plete our account, and induce collectors to pay attention to a rare

form.

Locality and Geologiccd Position.—Caradoc, Wexford. (Survey

Coll.)
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AGHOSTUS TRIKODUS.

Plate I. Figs. 8—10.

Diagnosis. A. brevis, semhtncialis. Caput suhorbiculare, glcibeMa

convexa, nec ultra f capitis extensa, Integra; limbo convexo. Cauda

transversa^ convexa; axi miruto conico, vix climidium caudce ej^ciente

;

titrinque biloha, tuberculoque magno. Lirabusposticus convexus, a margine

hispinoso et ab axe profunde sejunctus.

Synonyms. Trinodus agnostiformis, McCoy, Sil. Foss. Irel., pi. 4,

fig. 3 ; in PaL Foss. Woodw. Mus., t. 1 E., figs. 12, 13 (not fig. 11) ; T.

tardus, ib., fig. 9 [^A. glabratus, Angelin, Pal. Suec, t. 6, fig. 5].

The original fignre in the Memoirs of the Survey was not quite

satisfactory, for the tail segment (from decomposing limestone near

Haverfordwest) had lost its axis furrows and its marginal spines.

It is replaced by better specimens in our Museum from Ayrshire.

The head has been found more abundantly than the pygidium, and

is at once distinguished from all other British published forms

(except the kindred species, A. limhatus) by the simplicity of its

glabella, in which, and many other points,, the species closely re-

sembles A. tardus, Barrande.

There was a wrong reference in my first description of this

species, for I quoted Professor McCoy's synonym for the A. lim-

hatus next described, regarding both as varieties of the A. trinodus,

and giving the present one the varietal name, /3. convexus. McCoy
corrected this error in the Cambridge work^ where he again

figured two imperfect heads of the species. I hope now to have

remedied all our deficiencies by these excellent specimens, chiefly

obtained by Professor Wyville Thomson from Ayrshire.

Description.—A small species, not above five lines long and

three lines broad, very convex for the genus. The head and tail

rounded, with a narrow equal border all round, very distinct and

separated by a sharp sulcus. In the head the limb is equal in

breadth in front and on the sides, separated by a sharp line from

the short parabolic glabella, which has no lobes or furrows of any

kind. It is a little constricted about the middle, and is rounded at

its base, just above a pair of small transverse basal lobes. The

posterior angles are contracted and minutely mucronate (fig. 8 a).

The body rings are not known.

The tail (fig. 10, 10 a) is semioval, the upper angles not contracted

like the base of the head, but rectangular. The central lobe is
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shorter than the glabella of the head, and hyperbolic rather than

parabolic in outline ; its breadth at base is greater than the whole

length. A sharp sulcus surrounds the central lobe, which has two
pairs of furrows faintly marked out ; the upper ones transverse and

reaching far inwards, the middle pair of furrows rather below the

middle. A prominent round tubercle ornaments the centre of the

lobe, of larger size than usual in the genus. The limb is very con-

vex, and the marginal rim is broader than that surrounding the

head ; it has a pair of strong short spines on its outer and lower

border, which are placed higher up than in A. McCoyii and A.

princeps, before described.

Affinities.—There is no trace in A. tardus (Barr. Boh. Trilob.,

pi. 49) of the slight lateral indentation in the glabella, which indi-

cates the position of a furrow. Nor are there any traces in his

specimen of the lateral spines to the tail, any more than in the

allied Swedish form, A. lentiformis, Angelin. But the A. glabratus

of Angelin, a Caradoc form from Besstorp, in Yestrogothia, is far

more like, and if I might suppose that his artist had made the form

too elongate, and drawn the tail axis too large, I should consider it

identical. The body rings in his species are very cleaiiy shown

(and ours should be sought for). The second ring differs a good

deal from the anterior one.

Localities and Geological Position^—Haverfordwest, S. Wales

;

Bala and other localities in N. Wales; Shineton, near Cressage,

Shropshire, &c. ; Chair of Kildare, Ireland
;
Penwhapple Burn, &c.,

Girvan
;
Ayrshire.

Foreign.—Probably Yestrogothia (D.), as A. glabratus, Angelin.

Section 4.

—

Phalacroma ?

AGNOSTUS.

—

Sp.

Plate I. Fm. 12.

We have only the caudal shield of a species resembling the A

.

nudus of Bej^rich (more like that species than any British one).

The central portion is but faintly marked out ; it is, however, smaller

in proportion to the limb than in the Bohemian species.

The length of the pygidium is less than two lines. It is long-

semioval, the border concave, and is nearly as broad as the axis,
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wliicli is half the length of the tail, not very strongly marked out,

and has a small anterior prominence.

The Caradoc or Llandeilo flag species, A. limhatus, Salter, is

somewhat like it in the broad and somewhat duplicated border, but

differs in the much smaller axis, and more backward position of the

central tubercle. Our species, imperfect as it is, is distinct from

and lies midway between this species and the Bohemian A. nudus,

a primordial form.

Locality and Geological Range. —Lower Llandetlo (Arenig

group). Tai hirion, west of Bala, collected by J. W. Salter in

1853.

Section 1.

—

Agnostus?

AGNOSTUS TRISECTUS.

Plate I. Fig, 11.

Diagnosis. A. cauda suhrotunda ijiermi, axi longo trilobato^ multi-

segmentato. Axis fere percurrens, latus, ad medium constrictus et tuher-

culatus^ sulcisqite longitudinalibus binis approximatis exaratus.

Two specimens only have been sent to Mr. Tennant of this rare

species. It is very like A. princeps, from which it differs, at first

glance, by the central narrow ridge on the axis, running down
throughout its whole length. It is, besides, apparently a flatter

species, and has no trace of the posterior spines, but in their place

a simple swelling of the margin on each side. This character is

unusual.

It is a sm-all species, the tail not being above a line and a half in

diameter. It is about as broad as it is loug, much rounded in out-

line, very slightly convex, but the flatness may perhaps be due to

pressure. The axis is very broad, and the basal lobes—those next

the thorax—are broader and longer than usual, and nearly equal

and similar to the second lobe of the axis. The large terminal ovate

lobe is longer than the other two put together. All three are deeply

divided along the middle line by a pair of parallel furrows, v/hich

divides the axis into three strong lobes ; hence the trivial name.

Locality and Geological Position.—Upper Lingula Flags.

Black Shales of Whiteleaved Oak, Malvern. Probably not un-

common ; it is a conspicuous species.
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Explanation of Plate I.

Figs. 1-5. Agnostus princeps, Salter, specimens from various localities and in different

states.

Figs. 1, 2, are from the Lower Lingnla flags of Felyn Ehyd Waterfall near Maentwrog,

and only show the radiations faintly. [Fig. 1. is the most perfect known,

and fig. 1 a is the same magnified. Mus. Pract. Geology]. Fig. 2 is a piece

of the compressed slate, showing the ordinary condition of the fossils.

Fig. 3. Variety from the Upper Lingula flag of Penmorfa, under the church. A small

specimen, magnified. The natural size is indicated by its side.

Figs. 4, 5. Large specimens of the typical form with the radiations. Upper Lingula

flag, Carreg Wen farm, near Borth, Portmadoc.

Figs, 6. 7. Agnostus {Condylopyge) McCoya, Salter, from the Upper Llandeilo flag,

Builfch. Fig. 6 shows head and tail of a small specimen ; 6 a the same

magnified. Fig. 7 a large head, natural size and magnified. (Mus. Pract.

Geology.)

Figs. 8, 9, 10. Agnostus {Trinodus) trinodus, SaXter. Fine specimens from the Caradoc

rocks of Ayrshire, presented by Prof. Wyville Thomson to Mus. Pract.

Geology. Figs 8, 9. Heads, natural size; 8a, magnified. Fig. 10. Tail

natural size and magnified.

Fig. 11. Agnostus trisectus, Salter. Upper Lingula Flags, Black Shales, Malvern.

Mr. Tennant's cabinet.

Fig. 12. Agnostus (Phalacroma ?) sp. Specimen from the Lower Llandeilo (Arenig

group) of Tai hirion, W. of Bala. (Mus. Pract. Geology.)

J. W. Salter,

Novemhev 1864.
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Decade XI. Plate II.

STYGINA LATIFRONS.

[Genus STYGINA, Salter, 1852. (Sub-kingdom Articulata. Class Crustacea-

Order Trilobita. Family Asaphidae.) Body ovate, flattened ; head and caudal shield

nearly equal
;
body of nine rings

;
eyes small, placed far backward and inward, near the

base of the glabella, which is quite distinct above, and much contracted below. Facial

suture marginal along a wide space in front, and below the eyes curved outward and

ending on the posterior margin. No rostral shield. Labrum convex, entire. Axis of

body narrow. Pleurae without furrows. Caudal shield with a long axis.]

Diagnosis. *S'. sesquiuncialisy ovalis, axi migusto ; spinis capitis

hrevissimis. Caput semiovale, obtusum, glabella ad basin angustissima,

oculis retrorsis, fere ad basin capitis retractis, Cauda semiovalis, obtusa,

axi subannulato.

Synonyms. Asaphus latifrons, Portlock, Geol. Rept. Londonderry

and Tyrone, pi. 7, figs. 5, 6. A. marginatus, ib., fig. 7. Stygina latifrons,

Salter (1852) in Rep. Brit. Assoc. Trans. Sect. p. 59. Id. Siluria," 1st

ed. 18, and 2nd ed. 1859, p. 184, Foss. 26, fig. 2.

Among the many new and interesting forms of Trilobites de-

scribed by Colonel Portlock in his work on Londonderry and

Tyrone, a small species of A saphus is recorded from the Lower

Silurian of Tjnrone, which he named A. latifrons, distinguishing it

from some other species by the breadth of front included within the

curve of the facial suture. The species is remarkable for the position

of the eyes, which are placed far backward and inward, so as to be

close to the base of the small and narrow glabella. This pecuharity

of habit is associated with some other characters which will remove

the species from Asaphus. The flattened oval form, long axis to the

tail, and the head spines, much resemble those of Asaphus, from

which the nine ungrooved pleurae effectually distinguish it. In the

partial obliteration of the glabella, number of body rings, and course

of the facial suture, it is closely allied to Jllcenus, from which its habit

diflfers so much ; and there is enough of the under side preserved

to show there was no rostral shield, which last is an essential

character of Illmnus.

[xi. ii.] 11 B
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Description.—The general form is depressed and elliptical, the

length about 1J inch, the breadth 1 inch. The contour of the head,

which is exactly as long as the caudal shield, and more than one-

third the whole length, is nearly a true semi-oval, evenly convex

except on the median line behind (which is abruptly raised), and

slopes on all sides to a concave border. The glabella, scarcely defined

at all in front, though faintly indicated (more strongly so in young

specimens), is of a pyriform shape. Posteriorly it is much con-

tracted, and again suddenly expanded upon the neck border. Its

greatest width beliind is not above one-fifth that of the head. The

eyes are small, convex, much curved, placed at less than their own
length from the hinder margin, opposite the contracted part of the

glabella, and rather further apart than the width of the thoracic

axis. The facial suture runs out nearh^ at right angles beneath the

eye, and in front of it describes a large arc, diverging fiom the eyes

at an angle of 70°, and cutting the anterior border far outwards, in

a line overhanging the fulcral points. The facial suture is strictly

marginal in front, and the hypostome, fig. 4, appears to be quite con-

tinuous, without a rostral shield as in Illcenus, or a vertical suture,

as in some AsapM.
Two good specimens in Dr. Wyville Thomson's cabinet show the

labrum, but its margin is broken off. It is wide at its attachment,

considerably convex in the middle, more so than in Asaphus, and is

marked with concentric lines on the sides. There is not enough to

show that there was no marginal groove, or whether the tip was
rounded and entire, as in Illcenus, which is most probable.

Thorax of nine rings, not so long as the head, and with its axis

only two-thirds as wide as the pleurae, convex. Pleurae flat as far as

the fulcrum, which is about the width of the axis remote from it.

Thence the pleurae are bent down and a little back, and facetted

for rolling up. There is no groove whatever to the pleurae, which
thus resemble those of Illcenus.

Tail semi-oval, blunt, not convex, the conical axis about half the

width of the sides, and reaching fully two-thirds the length of the

tail. Our figure 2 g. has it too long. The axis has about eight faint

furrows. The sides are gently convex at first, and then broadly

concave, with a somewhat sharply defined margin ; it is without

any furrows,—even the usual upper one is obsolete, or nearly so.

The apex is very blunt, more so than the front of the head. The
incurved striated portion is broad, and not indented by the point

of the axis.
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By some accident my name is attached to this species on the plate.

Our specimens are those figured and described by Portlock.

Locality and Geological Position.—Caradoc of Desertcreat,

Tyrone.

Other Species of the Genus.

I only know one other British species, and no foreign ones.

S. MTJECHISONIiE, Murch,— S. convexus, trilobus, capite longo semi-

ovato, spiiiis prodiictis. Cauda loiiga, axe prominulo IcBvi,

Synonyms. Ogygia Murchisonice, Murch., Silurian System, 1837, pi. 25,

fig. 3. Stygina MurcJiisonicBy Salter in Siluria, 2nd ed. 1859, pi. 4,

fig. 1. Morris, Catal. 2nd ed. p. 115, 1854.

Although only a single specimen of tins has been found, there can

be little doubt of the genus to which it should be referred. The
contracted axis of the head and body, and the smooth tail with its

strong axal lobe, are at all events extremely like those of Stygina.

Locality.—In Llandeilo Flags ? Mount Pleasant, Carmarthen.

It is, however, probable these are Caradoc strata.

J. W. Salter.

November 1864.

Explanation of Plate II.

Fig. L Portlock's original specimen figured in the Geological Keport on Tyrone.

Fig. 2. Dissected head of the same, showing obscure pyriform glabella, its base (a) only

convex, and part of the striated incurved portion c, c?, continuous with the

hypostome to the short posterior angle, where it is obliquely folded. At
h, the termination of the facial suture beneath the eye.

Fig. 2. e,f, thoracic rings of the same
; g, tail showing the fulcrum.

Fig. 3. Larger specimen (the figured specimen of A. marginatus, Portl.), showing

impression of the labrum in situ.

Fig. 4. Under surface of one of Prof. Thomson's specimens, with broken labrum

showing concentric lines.







DEC AI)E 11 . PLATE y

ASAPH US (iSOTELlJSj K.S ^-Bo KOJV

.



BRITISH FOSSILS.

Decade XI. Plate III.

ASAPHUS GIGAS.

[Genus ASAPHUS. Brongniart. (Sub-kingdom Articulata. Class Crustacea.

Order Trilobita. Family Asaphidse.) Eyes large, smooth. Facial suture marginal or

supramarginal in front, and ending on the posterior margin. No rostral shield. Labrum
strongly bifurcate. Body rings eight.]

[Sub-genus Isotelus. De Kay. Facial suture intramarginal in front, and with

a vertical suture beneath ; head scarcely at all lobed
;
pleurae much bent down ; tail

large, with faint axal furrows and no lateral ribs.]

Diagnosis. /. ovali-oblongus Icevis, lateribus rectis ; capite pygidioque

(Bqualibus subtrigonis hyperbolicis. Caput sulcis axalibus minime pro-

fundis. Oculi modici pone medium capitis positi. Sutura facialis

intra marginem frontalem parallela ; labro * ad basin angusto, furcis

longis parallelis. Thoracis axi pleuris cequali, fulcra ad tertium posito.

Cauda axi indistincto angusto conico longo, limbo sulco unico superiore,

reliquis ?iullis.

Synonyms. Asaphus platyceph.^ Stokes (1822), Trans. Geol. Soc,

London, i. 8, p. 208, pi. 27. Isotelus gigas and /. planus^ De Kay (1824),

Annals of the Lyc. of Nat. Hist, of New York, vol. i. p. 176, pi. 12, 13,

fig. 1. Asaphus gigas, Dalm. (1826), Palsead. 71. Isot. gigas, Green
(1832), Mon. of Tril., p. 67 ; also /. planus, p. 68, /. sfegops, p. 71, /.

Cyclops, p. 69, and /. megalops, p. 70. Brongniartia isotela, Eaton

(1832), Geol. Text Book, pi. 2, fig. 19. Asaph, platyceph. Bronn. (1835),

Leth., vol. i. p. 115, pi. 9, fig. 8. Asaph, gigas, Emme. (1839), Dissert. 32,

12. Isotelus gigas, Milne-Edv7. (1840), Crust., vol. iii. p. 298. Asaph,

platyceph., Buckland (1840), Bridg. Treat., vol. ii. p. 76. Asaph, platy-

ceph., BuRM. (1843), Org. Tril., pi. 2, fig. 12, Ray, ed. (1846), p. 110.

EoRTL. (1843), Geol. Rep. Isot. gigas, pi. 7, figs. 1-4, pi. 8, fig. 7 ; /. planus,

pi. 7, figs. 2, 3 (except pi. 8, figs. 2, 3); I, ovatus, pi. 8, fig. 5 ; I, sclerops,

pi. 10, fig. 2 ; /. Powisii, pi. 6, fig. 1. /. megistos, Locke (1842), Araer.

Journ. Science, vol. xlii. p. 366 ; Trans. Assoc. American Nat. and Geolo-

gists (1843), vol. i. pi. 6. /. gigas. Hall (1847), Pal. New York, pi. 60,

fig. 7 ; pi. 61, figs. 3, 4 ; pi. 62, figs. 1, 2; pi. 63. /. gigas, Billings (1863),

Geol. of Canada, p. 184, fig. 182 (and /. platycephalus, ib. fig. 183?)

* I prefer this term to hypostome, used in the former Decades. The hypostome of

Dalman is the incurved front margin.

[xi. iii.] 11 c
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I Lave figured this fine species from General Portlock's original

specimens, and I follow most writers in adopting De Kay's name,

because it must have been contemporary with the publication of

Stokes' paper (though the latter was read early in 1823). Even

were A. platycephalus a little the earlier name, it was published

without any description. And ifc is just possible that the fossil

described by Stokes may belong to a different species.

Description.— General shape oval-oblong, with the sides rather

straight, the head and tail nearly equal, and both subtriangular,

the head pointed, the tail more obtuse at the tip. The surface is

convex when the fossil has not undergone compression, a line taken

from the snout to the apex of the tail being a regularly convex one,

uninterrupted by any neck furrow, depression, or convexity of the

smooth and even bod}^ rings, or furrows on the axis of the tail. The

axal furrows are very obscure in the head
;
they are neatly marked

but shallow along the body, and only very faint along the tail.

All the surface is smooth. The sides are strongly deflected, but not

Kiteep.

The head has the shape of a broad and pointed Gothic arch, the

breadth at base being to the length as three to two. The margin is

very narrow and flat, rather than recurved. The facial suture forms

a broad ogive arch in front, running for some distance close within

and parallekto the front margin
;
and, beneath the eyes, which are

large, placed near the glabella, and rather behind the middle of the

head, the suture curves gently out and cuts the posterior margin mid-

way from the axal furrovf. The hinder angles are blunt pointed,

not rounded. On the under side of the cheek near the point is a

convex space, containing an oval depression, which receives the

apices of the front pleurae in rolling up (fig. 6, and see also fig. 5

for the cast of this depression on the matrix). The labrum (fig. 7)

has a narrow base, then a strong constriction, and thence the sides

are parallel. The apex is deeply furcate, the parallel forks occupying

nearly half the entire length of the organ. Body rings smooth,

rounded at the apices, deflexed at the fulcrum, which is placed rather

beyond one-third, and with a broad strong groove. Tail sub-

trigonal, with straight sides, and rounded blunt tip. The faint axis

rapidly tapering, broad conical, and reaching three-quartei's the

length. Sides quite si.iooth.

In young specimens, says Hall, the caudal extremity is more

pointed, and exhibits marks of eight articulations ; in older spe-

cimens these increase in number. But the crust presents many
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traces of them when viewed from within
;
they are often distinct

(Hall, 1. c. 231). Burmeister also calls attention to this character. It

appears to be frequent in the genus and its allies, for I have seen

Swedish specimens, both of Asajphus and Illmnus, which exhibited

it strongly, chiefly on the axis. In like manner the lobes of the

glabella often show internally, though quite obliterated on the ex-

ternal crust. I have not seen them in this species, but Burmeister

gives them in his figure, of which he boasts the absolute accuracy.

We can at least say as much for ours, so far as the specimens exhibit

character ; and our plate of this species is alike creditable to the

artist, Mr. Bone, and the engraver, Mr. Lowry.

Variations.—There seems to be some reason to think there may
be two species in the American limestones ; one rarer, of broad form

and with small eyes—the true A. platycephalus of Stokes ; the

other very common, of elongate form, and with variably large eyes,

to which nearly all the above synonyms belong. See figures of

both forms in the " Geology of Canada," 1863, by Sir W. Logan and

E. BiUings, p. 184. I have quoted these above. On the other hand,

I should have no difiiculty in referring these differences to sex, the

hrosid A, platycephalus being the $ form.

History.—It is not necessary to refer to the American authors, who
have profusely illustrated this common species. But I feel persuaded

that Prof Hall is right in uniting all Green's casts under one name

;

the more so as Hall had several hundred specimens at command in

every degree of perfection. Prof. Green's species are chiefiy due to

differences of position, and in attempting too closely to identify

each of these, Gen. Portlock separated the Irish specimens he de-

scribed into more forms than can be now admitted. I. gigas and

/. planus of Portlock he himself considers identical. I. ovatus, id.,

difi'ers in nothing but its size ; the head is really not more elongate

than in his specimens of /. planus; and with regard to his

I. Powisii, the more depressed form is entirely due to pressure

;

and the fulcrum is at the same proportional distance,—about one-

third from the axis (not more distant, as stated) ; the appearance

is due only to the before-mentioned cause. The true A. Poiuisii,

Murch., has distinct ribs to the tail, square ends to the pleurae, and
a swelled glabella, but the Irish specimens all resemple I. gigas in

these respects. I do not know that the true A. Poivisii occurs

in Ireland, while /. gigas is not known in England.

The large Isotelus megistos, which is certainly the same species

with I. gigas, has been reconstructed in the form of a cast by
11 c 2
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American authors, as of enormous size. The cast which is com-

monly sold for lecture purposes indicates a form 21 inches long

;

but there is no pretence for making it more than two-thirds this

length. AsapJms gigas is not one of the largest of Trilobites.

Locality and Geological Position.—Caradoc of Tyrone (Port-

lock). The species ranges from Canada to Tennessee, and it is rather

remarkable that it should abound in N. Ireland without reaching

further to the eastward. Some other American species appear

to range to Ireland, but are not otherwise members of the British

Silurian fauna.

Other British Species of the Section Isotelus.

2. /. rectifrons, Portlock, Geol. Report, 1843, pi. 9, fig. 1 a, b

;

also pi. 8, figs. 2, S, 7, only referred to under /. planus. ,

These belong to the head. /. arcuatus, ib., pi. 9, figs. 2, 3

(tail of same species). /. intermedins, ib., pi. 9, fig. 5.

Head semicircular convex ; the angles rounded, and showing

the characteristic pit for the pleuri© some distance above the angle.

Glabella between the eyes about equal in width to the cheeks.

Ej^es large, placed much behind the middle of the head, and very

much curved. Eye-line straight and directed outwards above the

eye to the front margin, along which it runs. Beneath the eye it

runs outwards, nearly parallel to the posterior margin. In the

front of the head there is no vertical suture, the front being striate

and showing rather a narrow base for the attachment of the

labrum.

The tail and body Portlock called I. arcuatus. The body seg-

ments have the axis broader than the pleurae, which have the

fulcrum close in, and are bent back from it and rounded at the

ends. The tail is wider than a semicircle ; the upper angles are

much bent down for the facet. The axis is marked out at its origin

by two rather deep impressions, and is here rather wider than the

side lobes. Thence it is not indicated, except by a slight promi-

nence at its apex, which reaches to three-fourths the length of the

tail. A broad shallow furrow beneath the fulcrum is all the marking

that shows on the smooth convex sides.

Incurved portion narrow, concave ;
its edge not indented by the

point of the axis
;
strongly lineate, the lines abutting sharply against

the margin.

I. intermedius is too like the species just mentioned to be

catalogued as distinct. It is much pressed out of shape and
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obscured. But the I. Iceviceps of this author, though not the same

as the A s. Iceviceps of Dahnan, is probably a member of the section

Gryptonymus, a group which has the axis and glabella lobes well

marked out, and often has very prominent eyes. It is very rare in

Eno'land and absent in America, but is the common form of the

genus in the Swedish area.

Asaphus Icevigatus, Angelin., Pal. Succ, pi. 29, fig. 1, in many
respects resembles A. rectifrons.

Locality.—Caradoc of Desertcreat, Tyrone.

o. /. sp. Salter, in Quart. Geol. Journ., vol. vii. pi. 8, fig. 2. A
caudal portion of an ud determined species has been figured

by Sir E. I. Murchison in his paper on the Silurian Rocks of

the S. of Scotland. It is probably distinct from /. gigas.

4. ? Another is quoted in Prof Nicoi's paper on the Peeblesshire

Silurians, Quart. Journ., vol. iv. p. 205, which is lost now,

but was stated by myself to be allied to Asaphus {Isot

megistos) gigas. Both these species require further illus-

tration ; but they seem to show the gradual dying out of

the American type Isotelus in its range eastward, as above

noticed. Possibly both are referable to Megalaspis.

The distribution of subgenera over the northern zone is as follows:—
iV. American Types. British Types. Scandinavian Types.

Isotelus, common.

Ptychopyi/e, rare.

Isotelus, rare, N. and N.

West only.

Basilicus, common, also in

Mid-Europe.

Cryptonymus, very rare, in

N.W. area.

[Isotelus, absent.]

Basilicus, rare.

Cryptonymus, common.

Nileus, common.

Megalaspis, do.

Ptychopyge, do.

Explanation of Plate III.

Fig. 1. Asaphus gigas, De Kay, the original specimen figured by Portlock as Isotelus

planus, De Kay. It shows the vertical suture to the hypostome and the

labrum in place.

Fig. 2. Do. (Portlock's original of /. ovatus.)

Fig. 3. Do. (Portlock's figured specimen of /. sclerops.)

Fig. 4, Tail of do.

Fig. 5. Cast of under surface of side of head, showing the eye, and the pit for the

reception of the ends of the pleuras.

Fig. 6. Gutta percha cast of the same specimen, showing the real under surface.

All the above are from the Caradoc of Desertcreat, Tyrone, and are in the Mus. Pract.

Geology.

J. W. Salter.

November 1864.







DECAD:R 11 I'LATE 4

C.B. B.32ie delt Salter djjrex':



BRITISH FOSSILS.

Decade XI. Plate IV. Figs. 1-6.

.EGLINA BINODOSA.

[Genus ^GLINA. Bareande, 1847. (Sub-kingdom Articulata, Class Crustacea.

Order Trilobita. Family AsaphidsB.* Body oblong, the extremities equal, rounded.

Head convex, glabella large, rounded or parabolic, not distinctly lobed
;
eyes very large,

occupying the whole, or nearly the whole cheek, coarsely granulated (externally ?); facial

suture ending on the posterior margin close to the axis. No rostral shield. Thorax with

five or six rings, the axis broad, the pleurte facetted and grooved. Tail large, the axis of

two or three rings, abbreviated ; the sides few-ribbed, or nearly smooth. Cyclopyge,

Corda.]

Diagnosis. lata, biuncialis et ultra, convexa, capite grandi inflato,

IcBvi ; segmento thoracis tertio binodoso ; cauda triangulata profimde

marginata.

Synonyms, ^glina binodosa, Salter, Siluria, 2nd ed., p. 50, Foss.

8, fig. 6. Id. Mem. Geol. Snrv., vol. iii. ined., pi. 11b. fig. 3.

The genus has been previously illustrated in Decade YII., but

from less perfect materials.

Description.—About an inch long, and three-quarters broad in

the widest part ; the head very blunt in front, and the tail taper-

ing acutel}^ The glabella is round and inflated ; the axis of the

body tapers quickly backwards, and the tail is truly triangular.

These characters and the tubercles on tlie third body segment will

easily enable the collector to identify it.

The head is seldom perfect, but, from many specimens, must have

been transverse-oblong, while the glabella is perfectly round, in-

flated, and showing no trace of lobes or furrows. It has a narrow

bordei* down the sides, marking the course of the facial suture, and

separating the glabella from the broad lunate eyes, which are

coarsely granular (fig. 8) and occupy the whole cheek. As usual in

the genus, the infla^ted glabella shows no trace of a neck segment.

* For the present I do not wish to cut up this large natural group. But a better

knowledge of the primordial forms of it will doubtless render it necessary to do so bye and

bye. JEglina has some relation to Bemopkundes (Olenidce).

[xi. iv.] 11 D
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Beneath the head the hypostome is continuous '(fig. 2 a) and

tumid, without rostral shield or any suture, and the convex labrum

has rather a broad base, as in Illamus,

The thorax is convex, and has a wide and much tapering axis,

broader than the sides. It is greatly wider in front than its pleurse,

and behind is not quite so wide as these. Its rings are gently

arched, and the third one bears a pair of those enigmatical tubercles

which are of so common occurrence along the^ central lobe of Trilo-

bites.* The front pleur83 are very short, and the hinder elongated.

They are more curved forward than our figure indicates, at least in

the central and hinder rings. The fulcrum is near the axis, the

groove broad, not deep ; the apices truncate, and a little pointed

behind. The facet is long and narrow.

The tail is truly triangular, and except that the apex is rounded

off, would be an equilateral triangle, deeply and strongly margined

all round, and with a narrow conical axis which reaches two-thirds

and rather more of the length. Its tip is rounded, and it is marked

by a single broad ring at the base, and very faint traces of two or

three others.

Variations.—Young specimens, which I have seen since the

plate was engraved, in the choice cabinet of Mr. H. W. Edgell, show

the metamorphosis. In a specimen which is barely two lines in

length, the number of rings to the body is only four, and the fourth

ring is scarcely separable from the caudal shield. The axis of the

latter is narrower than in full-grown specimens ; but I do not see

much other difference.

This is one of the most conspicuous species of the genus, and in great

plenty in the black slate of one locality. It differs so markedly

from all the other species, in the triangular tail with a prolonged

axis, that it is unnecessary to compare it with any. It appears to

have grown to a less size than grandis next described.

Locality and Geological Position.—Lower Llandeilo Flags
(Arenig group), Cefn Gwynlle, in the district west of the Stiper

Stones, Shropshire ; in black slate, abundant. My friend. Dr. A.

Fritsch, of Prague, tells me he has found the same species in the

Lowest Llandeilo beds (d. I) of Prague. I suppose it a closely allied,

not identical, form.

* They have been specially noticed in my memoir on the Phacopidce, Palseont. Trans-

act., vol. for 1862, p. 52. And they are conspicuous under various forms in Encrinurus,

Cheirurus, Sao, and a host of other genera. Probably they indicate the places of

cutaneous glands, but their purpose is not yet evident.
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iEGLINA GRANDIS.

Plate. IV. Figs. 7, 8.

Diagnosis. ovalis, 2-S-uncialis, depressa, tuberculata, axe corporis

angusto ; cauda rotundata Imvi, laterihus unisulcaiis.

Synonyms. JEglina grandis, Salter^ Siluria, 2nd ed., p. 53. Foss. 9,

fig. 6. Id. Mem. Geol. Surv., vol. iii. (ined.) pi. 12, fig. 11.

DesGTVption.—Oval (rather depressed ?) If inch long ; head

more than two-fifths the whole length, with a large glabella without

lobes, covered with rather prominent tubercles. This character is

so remarkable in the genus that no long description is necessary to

enable us to recognize the species. The eyes are very large, as long-

as the head, and there appears to be a larger border beyond them

than usual in the genus.

Body of six rings, the axis narrower than in most of the species,

broadest in front, contracted behind, where it scarcely equals the

pleurae in width. These are bent at the fulcrum, which is placed

rather more than one-third out from tlie axis in the front rings, and

nearly at half in the hinder ones.

The tail is semicircular, and has rather a conical axis of two

joints, rather long in our figure 8, which I believe is the same

species. One obscure lateral furrow (the uppermost) is all that is

visible on the smooth sides. A distinct margin runs all round the

tail, neatly defined, but not by a broad or deep furrow. The shape

of the tail in fig. 7 is much rounded, and more than a semicircle.

In fig. 8 it has been compressed longitudinally, and has a shorter

aspect ; but I believe this is only due to compression in the slaty

rock.

The largest specimen I have seen appears to have the fulcrum of

the pleurae further inwards, but agrees in other respects with the

remaining specimens ; at least it has the tubercular glabella, a

character in which our species difiers from all others.

Of the two British species previously described ; JS'. mirahilis,

Forbes, has a parabolic and lobed smooth glabella. JE. major,

Salter, has a wide body axis, and two lateral furrows in the tail.

All Barrande's species have a smooth glabella, and are very much
smaller than oars, except his speciosa, which has a very broad

axis and short marginal eyes.

Locality.—Lower Llandeilo Flags (Arenig group ?), South
side of St. David's Head, Pembrokeshire.
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iEGLINA, sp. (eyes OF).

Plate IV. Fig. 9.

This large species is perhaps not the largest jEglina known ; M.
Barrande has an enormous one from the Llandeilo rocks of Bohemia,

witli a projecting front to the head. Ours probably was six inches

long, and the great eyes an inch and a quarter long (no other part

occurs with them). The eye of this species lay for a long while in

the Museum as an undescribed Bryozoon from the Llandeilo flag.

Contrary to the usual arrangement in the eyes, the lenses are

in quincunx, instead of hexagons (see fig. 9 h), and very closely set

;

but in some parts the normal hexagonal arrangement is seen

(fig.9o).

Locality.—Upper Llandeilo Flags of Abereiddy Bay, Cardigan-

shire. The rest of the bod}^ should be sought for there.

Explanation of Plate IV.

Fig. 1 . jEglina binodosa, Salter, nat. size, Lower Llandeilo (Arenig) group of Cefh

Gwynlle, Stiper Stones, Shropshire.

Fig. 2, 2 a, magnified. Labrum and hypostome of do. Same locality.

Fig. 3, 3 a, magnified. Eye of do.

Fig. 4, Body rings, showing the tubercles on the third segment.

Fig. 5. Tail, nat. size.

Fig. 6. All the above portions are enlarged in this figure.

Fig. 7. JSglina grandis, Salter. A small specimen from the Lower (?) Llandeilo rocks

of Whitesand Bay, St. David's, Pembrokeshire.

Fig. 8. A compressed tail. Same locality.

Fig. 9 a. yEglina,—sp. An enormous species, of which we have only the great eyes in

their natural position. The slate is much compressed and folded. 9 b, c,

magnified parts of the eye. Upper Llandeilo, Abereiddy Bay, Pembrokesh.

All the above are in the Mus. Pract. Geology.

J. W. Salter.

November 1864.
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Decade XI. Plate V.

STAUEOCEPHALUS MURCHISONI.

[Genus STAUEOCEPHALUS. Barrande, 1847. (Sub-kingdom Articulata.

Class Crustacea. Order Trilobita. Family Cheiruridse.) Head cruciform, with long

clavate glabella, greatly swelled in front into a hemispheric lobe, the base narrow
cylindric, with three pairs of furrows. Cheeks convex, with pedunculate eyes and serrate

margin. Facial suture ending on the external margin. Body rings 10, without pleural

grooves, pointed. Tail of few segments, the apices of the pleurae free. Barra7ide.']

Diagnosis.— S. ovatus, tuberculosus, oculis remotiusculis, margini
genarum spinoso. Cauda quadrata, pleuris omnibus cequalibus retrorsis

parallelis, haud divaricatis.

Synonyms. Siauroeephalus Murchisoni, Barrande (1852), Syst. Sil.

Boheme, pi. 43, fig. 28-32, S. Murchisoni, Salter, iu Siluria, 2nd ed.

1859, p. 540 ; Id., Morris's Catal, 1854, p. 115.

One of the most curious, though not most conspicuous, of our

British species. The globular head, or rather glabella, set on its

narrow stalk-like base, the gibbous cheeks, projecting eyes, serrate

border, and spiny combJike pleurae and tail, combine to give an

extravagant and unusual appearance to the fossil. It is seldom

found perfect. But the skill of the Dudley naturalists has long-

been exercised on it, and specimens are now to be found in many
cabinets. Mr. Hollier's specimens are the principal ones jSgured.

Mr. Ketley has some fine ones, and our figs. 1, 2, are from the

Museum of Practical Geology. They were formerly part of Mr. E.

Davis^'s collection at Presteign.

Description.—About an inch long, of which the gibbous head

occupies more than two-fifths. This is longer than broad, roughly

triangular in general outline, but not truly so. It appears rather four-

lobed, or like the heraldic ''fieur de lis," the truly globular front

occupying more than half the length of the glabella, and being at

least three times as wide as its semi-cylindrical base, from which it

is abruptly cut off by a transverse furrow ; the base is marked by

two distinct lateral lobes besides the neck furrow. The cheeks

reach forward about half way up this globular portion, and the

[XL v.] 11 E
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central part is necessarily raised, so as to be nearly on a level with

the glabella.

The cylindricarl eyes are on the most convex part of the cheeks,

and are directed outwards, scarcely forwards. The margin is

distinct in front of the head as a very narrow prominent ridge, and

furnished on each side with about 14 truncate spines ; the cheek

spine is directed backwards, and but slightly outwards, abrupt at its

origin, and not reaching beyond the two or three first body rings.

Tlie facial suture cuts the outer border in a direct line from the

base of the eye.

All the prominent parts of the head are covered with larger and

smaller tubercles
;
they only fail on the deeper fiirrow\s, and the

truly vertical outer half of tlie cheeks. They are conspicuous on

the border, and even on the cheek spines.

The body and tail united are slightly longer than the head, the

thorax of 1 0 rings many tiiYies longer than the short square tail,

and the axis about one-fourth the whole width, and highly convex,

especially in front. There are no axal furrows to separate the

gibbous axis from the horizontal portion of the pleurse, and these

soon curve downward, and are abrupt and steep on the sides.

The pleurse are semi-cylindrical, the front portion, separated b}^

the pleural groove being very narrow in this and allied genera,

placed on the forward margin, and scarcely visible.* The apices

curve much backward, and in the hinder pleurae a little outward

again, and are produced into strong spines beyond the ovate facetted

portion. And all along these pleurae and over the axis tubercles

are placed at equal distances, except that the central prominent

tubercle fails on altei'nate rings of the axis, and the intervening-

ones, especially the ninth, are stronger than any other tubercles,

and remind us of the spines on Encrinurus.

The tail is nearly square, concave rather than flat, the short

conical axis, of four rings, not easily distinguishable from the sides,

which are composed of three flat broad spinous pleurae directed back-

wards, and quite parallel, so as to give a comb-like appearance.

A few tubercles are scattered on the surface.

Locality and Geological Position.-—Caradog Rocks, near Bala,

N. Wales (fig. 5) ; Woolhope Limestone and Shale, Gorton,

Presteign (figs. 1,2); V/enlock Limestone, Dudley and Malvern.

* Yet I doubt the propriety of making this character so important in classification as

BaiTande has done. The pleural groove is always present in one form or another. In

this case it is anterior, in Cheirurus it is very short and oblique.
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STAJJROCEPH ALUS GLOBICEPS.

PI. V. Fig. 6.

Synonyms. Ceraurus glohiceps, Portlock (1843), Geol. Rep., Tyrone,

257, t. i. f. 7. Staurocephalus globiceps, Salter, in Morris's Catal.,

2nd ed. (1857), p. 115.

Diagnosis. S. ovatus granosus, cauda elongata, spina iitrinque unica

divergenti. Glabella siipite brevi vix lobato. Oculi approximati. SpincB

genales et pleurales diffnsce. Cauda brevis^ pleuris primariis longe

extensis, latis ; reliquis—?

A much smaller species than the preceding, and distinct from it

by abundant characters of shape and habit. The divergent spines

of head, thorax, and tail enable us at once to recognize it ; and of

the latter, the remarkable extended first pair of pleurae (the rest of

the tail is lost) show a near connexion Avith the S. ? Maclareni,

afterwards described.

Only one good specimen, 10 lines long, is known. The head is

equal to the thorax in length, and longer than the caudal portion.

It has a very large globular front, longer thaji the square stipes,

and granular all over. This stalk or base seems to be without

furrows. The cheeks granular, gibbous, witli a prominent eye on

the front edge, near the glabella, and directed forward, not outward

;

a broad plain margin, and widely divergent spines.

The axis of the thorax is cylindrical, and as wide as the stalk of

the glabella. The pleurae flat as far as the fulcrum, which is less

remote than the width of the axis, with patent not recurved spines

as long as the portion within the fulcra. The thorax tapers back-

ward rather rapidly to the tail, which has a short three-ribbed axis,

and the upper pair of its pleurae are very much expanded, widely

divergent, and more arched than in our figure, which also represents

the thoracic pleura3 as less curved tlian they really are. The hinder

portion of the tail is absent on our specimen ; and I know of no other.

Locality and Geological Position,—Caradoc Rocks of Desert-

creat, Tyrone (Mus. Pract. Geology).

A third form, very abnormal in its characters, and of large size,

has been named S. Maclareni by Prof Wyville Thomson, after the

veteran Scotch geologist, in whose company he found it. It is,

however. Prof Thomson's previously described Acidasjns unica.

As he has mislaid his own full description, I may supply the follow-

ing notes, from his specimens and others presented to the Museum
of Practical Geology by himself
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StAUROCEPHALUS ? UNICUS,

Diagnosis. S. H uncialisy oblongus, sparse granulosus^ glabella gibba

eminentissima, corpore piano, cauda expansa transversa. Caput latum,

glabella clavata elevata frontem longe impendente, a genis punctatis

distinctissima ; margine crasso utrinque bispinoso. Pleurce subplancB,

sulcatcE, rectce, apicibus abrupte recurvis. Cauda lata brevis, axi appen-

diculato, pleuris primariis latissimis spatulatis, margine postico truncato.

[Synonym. Acidaspis unica, Wyv. Thomson, Quart. Geol. Journ.,

vol. xiii. pi. 6, fig. 13.]

In the absence of a figure sufficiently complete (for the one

quoted above is very defective), it is necessary to give a rather full

diagnosis of this remarkable form, which tends to show the passage

of the Cheirurid into the Aeidaspid family. Indeed, if Prof.

Thomson be correct in figuring 12 segments to the body, the species

is abnormal for either Acidaspis or Stauroce2ohalus. The shape of

the head clearly enough shows that it is to Staurocephalus, or else

to one of the sections of Gheiriirus, that this strange fossil must be

referred. Cheirurus often has 12 segments, Acidaspis 9 or 10,

BtauTOcephalus only 10. The grooved pleurse are unlike Stauro-

cephalus, but like the section Eccoptochile among the genus Ghei-

ruTUS. But no Cheirurus has so clavate a glabella, though a

tendency towards it is exhibited in some species, and Sphcerocoryphe

of Angelin is very near to ours.

There is an evident analogy too in this form with Lichas, both

in the shape of the tail and the character of the pleurae. But the

external position of the facial suture far up the cheek easily dis-

tinguishes it from that genus. I do not further describe it, as it

will appear in a very early plate in the volumes of the Palseonto-

graphical Society.

Localities.—Caradoc Schists, at the base of the " Orthoceratite

and Graptolite flags," Penwhapple Glen, Ayrshire (W. Thomson).

Explanation of Plate V.

Fig. 1. Staurocephalus Murchisoni, Barrande, coiled specimen, natural size. Wool-

hope Shale, Presteign. (Mus, Pract. Geology.)

Fig. 2. Head of ditto, same locality and cabinet.

Fig. 3. Magnified figures from the above specimens, completed from Dudley specimens.

Fig. 4 a, b. Magnified specimen from Dudley. Mr. E. Hollier's cabinet.

Fig. 5. Lower Silurian specimen. Rhiwlas, Bala (Mus. Pract. Geol.), nat. size and

magnified.

Fig. 6. Staurocephalus globiceps, Portlock (his original specimen, magnified three

diameters).

November 1864. J. W. Salter.
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Decade XI. Plate VI.

SALTEEIA PRIMiEVA.

[Genus SALTERIA. Wtv. Tiiomso^^. (Sub-kingdom Articulata. Class Crustacea.

Order Trilobita. Family Trinucleidsc.) Body oval, tapering backwards. Head large,

semi-lunar, margin very narrow, simple, surrounding a broad limb. Glabella inflated,

furrowed. Facial suture following the edge, except through a small portion on

either side, where it becomes nearly vertical and slightly emarginates the upper surface,

cutting off a narrow free cheek. [Eyes minute, linear.] Thorax of few segments.

Tail of many segments.]

Diagnosis. >S'. fere uncialis, lata, ovata. Caput semilunare Umbo
angusto brevi convexo marginato ; glabella ovata pyriformi depressa,

genis multo majori, utrinque puteis tribus brevibus notata ; sutura facialis

sub fronte ambitui parallela, dein per quartam partem extcrnam limhi

conspicua subverticalis. Thorax articulis truncatis. Cauda triangidaris

multisegmentata .

We have no hesitation in placing Salteria among the Trinu-

cleidce. It is evidently closely allied to Dionide, especially to

Angelin's species D. euglypta. They have nearly the same form

of glabella with longitudinal grooves ; the same narrow, smooth,

concave limb; the same structure of body rings and tail. The great

difference between them consists in the presence in Salteria of a

distinct though linear free cheek, and apparently of a true eye in

its normal position. In these characters our fossil at once recalls

Cyphoniscus, placed by Mr. Salter, apparently with much reason,

among the Olenidce. It also resembles this genus in the peculiar

character of a delicate striation on the cast of one portion of the

head, while the remainder is smooth. We have a specimen of

Cyphoniscus from the same beds in Ayrshire retaining the free

cheek, and showing a well marked narrow rim, ending in a long,

straight, genal spine. The specimen is unfortunately too imperfect

to show the eye. In Cyphoniscus the structure of the body rings

is quite characteristic, and the small Glenoid tail is very different

from the compound tail of Salteria.

[xi. vi.] 11 F
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Description,—Length of adult about three-quarters of au inch.

Form broadly oval, tapering backwards. Head large, semi-lunar,

slightly but regularly convex. The central shield, composed of

glabella and fixed cheeks, is widely semicircular, emarginate exter-

nally, with a contour nearly corresponding with that of the head.

The head is bordered by a distinct but not very broad, smooth,

sliglitly concave margin, which is continuous with the central

shield through the anterior half of the margin, but is cut av/ay at

the exterior fourth oii each side by the curving inwards of the

facial suture. The glabella is rounded-trigonal, in front trans-

versely ova] and very convex, and slightly prolonged and contracted

behind, where it is much flattened ; the crust is perfectty smooth.

The two posterior glabella furrows on either side are represented

by shallow pits, arranged nearly in a square, and occupying the

posterior third of the glabella; the anterior pair of furrows by
similar depressions more remote, placed near the anterior and outer

angles of the middle third. Two longitudinal grooves connect the

posterior glabellar depressions with the neck furrow, only shown in

our upper figure. The tergal portion of the neck segment is small

and convex. The fixed cheeks are large, slightly arched, coalescing

before the glabella in a narrow ridge, bordered by a still narrower

margin. The lateral portion of the occipital groove passes forwards

and outwards two-thirds across the fixed cheek, then slightly back-

wards to the lateral margin, cutting off* nearly one-third of the

cheek. The portion of the cheek before the groove is smooth like

the glabella, the portion beliind it (the neck segment) is marked

with delicate strise parallel to the furrov/ and to the posterior

margin.

In all our examples the free cheeks and the eyes are absent,

but from the portions which we possess, and from the analogy

of closely allied forms, we may safely supply a facial suture

coinciding with the outer edge of the anterior margin, appearing

upon the upper surface nearly midway between the centre of the

frontal edge and the genal angle, passing gently inwards, and then

outwards and backwards through the limb, slightly emarginating

the semicircular contour of the head, and so curving downwards

and outwards towards the genal angle.

The linear free cheek, bearing probably a linear eye, is absent.

In our specimens the posterior angles have an imperfect truncated

look, and we should be inclined to believe that, following the

analogy of Trinvcleus, Lionide, Cyithoniscus, &c., the lower edge
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of the free cheek was prolonged into a genal spine. The labrum

is unknown.

The body rings are few ? in number. The axis is rather wide and

more convex than the pleurae (epimerals). A deep groove passes

diagonally across them, curving slightly backwards from behind the

anterior and inner angle of each epimeral portion to the outer and

forwards to the outer angle.* The distal ends of the pleurae are

truncated obliquely forwards.

Of the tail we have only a fragment, bufc enough to show that it

was somewhat triangular, marked with, many segments, but fewer

than in the tail of Dionide {Polytomurus of Corda).

We reo'ard the structure of the head in SaUeria as intermediate

between that of Trinucleus and some of the Olenidce. We may
expect to find a series, beginning with the distinct facial suture and

crescentic eye of Bemopleurides, then the suture gradually approach-

ing the edge of the head, passing through its position in Scdteria,

Ampyx, and Gyphoniscus, till it reaches the edge in Dionide and

Trinucleus, the eye becoming more and more linear as it ap-

proaches the margin, till when it reaches it, the suture being

constantly immersed in mud, and its function in abeyance, it

becomes altogether obsolete, and is sometimes replaced by stemmata ?

jutting out on the epimerals of some of the other head segments.

We have much pleasure in dedicating this remarkable genus to

our friend, lately the Palaeontologist to the Survey.

Varieties.—The only, variations whicli we possess of this species

depend on age and size. Our largest specimen (fig. 1) may have

been about an inch in length. The glabella is slightly carinated on

the posterior third, and the longitudinal grooves are well marked.

In smaller examples the glabella ridge is absent, and the longitu-

dinal furrows scarcely perceptible.

Locality and Geological Position.—We procured about half a

dozen specimens of the head from Schists forming the base of the

Graptolite and Orthoceratite flags/' Penwhapple Glen, in the

Girvan district ;—the equivalents of the Upper Bala or Caradoc
Rocks.'"

P. Wyville Thomson.

* The groove is more forward than in our figure, so as to leave a larger posterior half

to the pleurae, but the direction of the groove is correctly given.
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Other Species of the Genus.

2. In the Museum of Practical Geology there is a head of a small

species with a smaller and more pyriform glabella, a wider and
more deflected limb (almost involute) in front of it, and a narrow

neck segment. It was not found till after the plate was engraved,

or should have been added to it. It may be called

S. INVOLUTA.

Diagnosis. S. minutus, capite vix 3^ lineas lato, convexissimo, ad

frontem decurvo gibbo. Glabella pyriformis^ dimidium capitis cjfficiens,

sulcis transversis. Sulci cervicales vix arcuati. Oculi haud remoti.

The involute limb in front is really about as broad as the width

of the glabella, but is so much curved dovm that only a part of its

breadth is seen on an upper view. The glabella, not equal to the

width of the free cheeks at their base, is pyriform in outline, and

marked by two pairs of transverse furrows, which indent it far

inward, and one pair, the upper one, which is minute and very far

outward. The furrow surrounding the glabella is very sharp and

deep, but not broad. It separates an extremely tumid limb, which

comprises the broad front margin and the convex cheeks. The

facial suture cuts the front margin far outward, as in >S^. primceva,

but, unlike that species, it then turns sharply inwards very near to

the glabella, and then again abruptly outwards, in a wide curve to

what must be the extreme end of the cheek.

The neck furrow is sharp and deep, and reaches nearly to the

end of the facial suture. It is nearly parallel to the posterior

margin, instead of curving forwards as in that species.

The species looks like a dwarfed variety of S. primceva, but is

really a very distinct one.

Locality.—Llandeilo Flags, Newtown Head, Waterford, in the

cabinet of Major Austin.

Explanation of Plate VI.

Fig. 1, 2. Salteria primceva, Wyv. Thomson; specimens, natural size, from the Caradoc

schists of Penwhapple Glen, Ayrshire. (Mus. Wyv. Thomson.)

Fig. 2 a, 2 b, 2 c. The same magnified.

J. W. Salter.

November 1 864.
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Dec^ade XI. Plate VII. Figs. 1-5.

ANGELINA SEDGWICK I.

[Genus ANGELINA. Salter. (Sub-kingdom Articulata, Class Crustacea. Order

Trilobita. Family Conocephalidse.*) ])epress8d, head smooth, and with long posterior

spines
;
eyes small, sub-median, without ocular ridge

;
glabella lobeless. Body segments

14-15, with an angular fulcrum, facetted for rolling up. Tail of few (four or five)

segments. Labrum emarginate.]

Diagnosis. A. ovata, segmentis frunci 15, axi quam pleuris paullo

angustiori. Cauda ulrinque bispinosa.

Synonyms. A. Sedgwicki, Salter, Siliiria, 2nd ed., 1859, p. 53, foss.

9, fig. 2. A. suharmMa, ib., fig. 3 (specimens pressed laterally and

lengthened). A Sedgicichi, Memoirs Geol. Snrv., vol. iii. (ined.) pi. 7.

The new forms illustrated on our phite were part of the results of a

survey by myself in 1853 of tlie " Liiigula Flags " and overlying beds

in the mountain region extending from Tremadoc to Ffestiniog, and

thence to Arenig-fawr, west of Bala. They have since been collected

by the hundred, and are really common fossils.

The affinities of the genus are equally balanced between Olenus

and GonoGoryphe. Angelina differs from Olenus by having the

pleurae grooved and facetted for rolling up, instead of flat and pro-

duced into points ; nor do we know of any Olenus that is totally

without glabella furrows. It is this latter character, with the occa-

sionally spinose tail, which distinguishes it from Gonocoryphe ; but

this is combined with some characters of habit, such as the long

head spines, less marked cephalic furrows, both axal and marginal

(indicating probably a thinner crust), and much less deflexed pleurse,

with the fulcrum nearer the axis. Angelina, too, wants the ocular

ridges of Gonocoryphe. From A rionellus the less number of body

* The Conocephalidce (Salter) differ essentially from the Calymenidce by the variable

but larger number of body rings, and the course (posteriorly) of the facial suture. They

seem to have had a thinner crust, and, as a character of habit, resemble the Oknidce in

the long head spines and often sub-spinous tail border.

[XL vii.] 11 G
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rings separates it, and that genus lias so broad and expanded a

margin, which is without a furrow, and the facial suture so far out-

wards, that there evidently is but little affinity with Angelina.

The genus is named in honour of the Swedish paleontologist, who
IS carefully illustrating the old rocks of Christiania. Two fasciculi

of his quarto work are already published, and we wait anxiously

for the remainder. His Calymene ? leiostraca, Pal. Suecica, t. xix.

fig. 3, may very possibly belong to this genus.

Description.—Usually three or four inches long (one specimen

fully six inches), of a broad oval contour, the head blunt, and the tail

only moderately pointed. The head occupies less than one-third

of the length, and is semicircular, but rather tnmcated forwards ; a

narrow equal margin, not raised or thicker in front, runs all round,

scarcely broader than the occipital border of the cheek, and con-

tinuous with it ; an equal space separates this margin in front from

the glabella, which is parabolic, much longer than broad, and quite

destitute of any lobes. It is about equal in width to the cheeks

(exclusive of their margin). The cheeks themselves are gently

convex, smooth, and bear the small curved eye midway, but nearer

the glabella than the marginal furrow. The facial suture is nearly

vertical to them above, and then turns sharply outwards to cut the

posterior margin at its outer third.

The labrum is seen on one or two specimens. It has a central

raised portion, separated by rather a deep groove from a flat margin,

which is broadly and abruptly truncate at the apex.*

Thorax of 15 segments ; the axis narrower than the sides, gently

convex, and tapering quite regularly backwards. The pleurae are

nearly direct, slightly produced and bent back at their ends, and

grooved throughout. They are bent down a little from the angular

fulcrum, which is placed at rather more than one-third in front (our

figure shows it too far out at this point), and at much less than one

half in the middle segments. The hindermost segments are scarcely

at all produced or curved backwards ; and all the segments are

facetted for rolling. The pleural groove is deepest beneath the

fulcral point, and as beyond this the facet bounds it in front, and

the posterior edge of the segment is convex beyond the fulcrum,

the groove becomes an elongated rhomboidal depression : a feature

* It is a little like that of Lichas, but is -without the terminal notch and the " auricles
"

or lateral wings, and differs from that of Olenus by its broad margin. Conocoryphe has a

labrum without so broad a margin, and not nearly so truncate.
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not often aeen in those genera in which the faculty of rolling up is

lost or very limited.

The tail is more pointed than a semicircle, the axis not as broad

as the sides, with two distinct rings, and a bluntish terminal por-

tion not reaching the tip. The sides are marked by two lateral

furrows which just reach the margin, opposite to the two short

lateral spines. The upper furrows are duplicated. The incurved

under margin * is very narrow, but convex.

The compressed and elongated specimens (figs. 8, 4) were formerly

considered to be of a distinct species, not, however, on account of

the form, which I was aware might be due in great part to pressure,

but on account of the spinose border to the tail, a character I had

not at the time seen in figs. 1 and 2. A noble series of specimens,

distorted in every possible way, have been lately transmitted

by Mr. D. Homfray, of Portmadoc, who has collected the fossils

of that district with much success.

These specimens show 15 segments (our figured specimens only

showed 14), and they prove clearly that the spinose border to the tail

occurs in all well-preserved specimens, yet in some more distinctly

than others. And the great difference in appearance between figs. 2

and 3 is entirely due to the different direction in which the fossils

have been pressed in the stone. The pleural grooves in the one case

are all but obliterated (fig. 3), in the other they are deepened (fig. 2),

and the spinose border to the tail (in fig. 3) appears to be increased in

length; in fig. 2 it is reduced. The somewhat greater space in front

of the glabella, and the long head spines in fig. 8, are differences

which may possibly (if the}^ be found constant) be referable to sex.

Locality and Geological Position.—Upper Beds of the Tre-

MADOC Slates, Garth Hill, east side of Traeth Bach, Tremadoc,

N. Wales ; also Portmadoc Quarries, and at the Ynys Tywyn, in

similar beds. (Mus. Pract. GeoL, and cabinets of Messrs. Homfray,

F. Ash, and Mr. E. Roberts, surgeon, and many other collections.)

Genus—C ONOCORYPHE.

It is not usual to include more than one genus in a plate ; but

accident having introduced a Conocoryphe upon the plate of

* We want a term for this incurved striated under margin, which is always more

distinct in the tail than elsewhere. Being always or most generally parallel-sided in the

tail, it might conveniently be termed the " caudalfascia in the pleurae, the "pleural

fascia," but the term is hardly necessary for any portion but the tail, where the relative

width of the fascia is of specific importance.

11 G 2
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Angelina, advantage is taken of it to present the English reader

with the characters of a genus which is more common, or at least

better known, in Sweden and Bohemia, than in England.

Conocoryphe belongs to the same primordial family as Angelina,

and differs from it chiefly in the lobed glabella. M. Barrande gives

the following characters.*

[Geuus CONOCORYPHE. Cokda. (Sub-kingdom Articulala. Class Crustacea.

Order Trilobita. Family Conocephalida;.) " Glabella shortened, narrowed in front,

witli three or four pairs of oblique furrows. Axal furrows deep. Eyes (usually present)

reticulate. Facial suture ending within the posterior angle. A rostral shield present.

Labrum elongate truncate. Thorax segments 10-15, furrowed and facetted for rolling.

Tail entire, of two to eight segments." Barr., p. 417.]

[Section Conocoryphe proper. Eyes large, approximate. Glabella large, well iobed
;

14 body rings ; tail small. Lingula flags only.]

The other sub-geiiera, Sohnoplfjfra^ »tec., will be illustrated in

future decades.

CONOCORYPHE^ INVITA.

Decade XI. Plate VII. Fig. 6.

Diagnosis. C. capite {adhuc solum cognoto) lati-marginato, angulis

brevispinosis ; glabelld urceolota, utrinque bisulcata ; oculis longis, ad

glabellam appressis ; cauda angustSt, axi conico A-aimiilafo.

vSynonym. Conocephalus itivitus, Salter, in Sihiria, 2nd ed., 1859,

p. 47, loss. 7, fig. 1. Id. Mem. Gaol. Surv., ined. pi. 4, figs, 5, 6, 7 ;
pi. 7,

fig. 6.

Description.—Of the head v/e have only fragments, but they

show that the facial sutures converge greatly from the margin to

the eye, which is very long, reaching two-thirds the whole length

of the glabella, from the middle of the large basal lobe to above

the upper lobe. The glabella furrows nearly unite in the centre

and both pairs are very oblique, the basal pair almost meeting the

deep arched neck furrow.

This species resembles so nearly E. Emmrichii, Barr., that were

it not for the glabella having only two pairs of furrows, the frag-

* 1 think, much as we wish to preserve to M. Barrande all the honour of his careful

nomenclature, that we cannot safely use the term Conocephalus or Conocephalites of

Zenker, as the term has been employed in no less than three different genera of plants

and animals. It is better to adopt Corda's term, the more so, as it is really likely that

the subdivision of the genus proposed by him will be hereafter sanctioned.
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ments might readily be mistaken for that species. The glabella,

however, is longer, of an urceolate shape, and with the furrows

reaching much further into it. The eyes are not quite so long, as

they do not reach to the base of the lower lobes, and they are set

quite close to the glabella, which is not the case in E. Emmrichii.

The tail is longer and narrower ; the axis conical, with the ter-

minal segment developed. Our species is altogether an excellent

British representative of a genus common in Bohemia and Sweden.

Locality and Geological Position.—Uffe'r Lingula Flags.

Penmorfa Church and Carreg Wen, Tremadoc, N. Wales. Ogof ddu,

near Criccieth. (Mus. P. Geol.) ^
•

It may be as well to mention here that 10 species of Gonocoryphe

are alreadv known in Britain. Nine are described in the forth-
«/

coming Memoir of Professor Ramsay on the Geology of North

Wales; and a fine species, with highly developed ornament, is found

in the Lower Lingula Flags of St. David's. As the genus must be

illustrated hereafter, I only give the names and references.

C. invita, Salter, Mem. Geol. Surv., vol. iii., ined., pi. 4, figs. 5, 6, 7
;

pi. 7, fig. 6,

above described.

C. abdita, id. pi. 5, fig. 13, Upper Lingula Mag, Ogof ddu, near Criccieth.

C. sp. id. pi. 5, fig. 14 (fig. 15 tail ?), same locality.

C. sp. id. pi. 5, fig. 16, same locality.

C? simplex, pi. 5, fig. 17, Upper Lingula Flag, Penmorfa Church.

C. vexata, id. pi. 8, fig. 7, Lower ? Tremadoc Slate, Penmorfa village.

C. depressa,id. pi. 6, fig. 1, 2, 3, Lower Tremadoc, near Penmorfa Church, and Wern,

Portmadoc.

C? verisimilis, id. pi, 6, fig. 13, Lower ? Tremadoc, above Penmorfa village.

C? olenoides, id. pi, 8, fig. 6, Upper Tremadoc, Garth, Portmadoc.

C. variolaris, id. Quart, Geol. Journ., vol. xx., pi. xiii., figs, 6, 7, Lower Lingula

Flags, St. David's, Pembrokeshire.

Explanation of Plate VII.

Figs, 1-4. Angelina Sedgivicki, Salter, in various states of compression, according to

,the position in the slaty beds. (Mus. Pract. Geol.)

Fig, 5, Labrum of ditto in Mr. Homfray's cabinet. Upper Tremadoc, Garth Hill,

opposite Portmadoc.

Fig. 6. Gonocoryphe invita, Salter. Upper Lingula Flag, Penmorfa Church, Tremadoc,

N. Wales.

J. W. Salter.
November 1864.
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Decade XT. Plate VIIT. Fig. 14.

OLENUSCATARACTES.

[Genus OLENUS. Dalman, in part, (Sub-kingdom Articulata. Class Crustacea.

Order Trilobita. Family Olenidse.) Glabella oblong, or usually narrowed anteriorly,

lobed
;
eye smooth, with a narrow prominent ocular ridge (Costula facialis, Angelin)

connecting it with the upper part of the glabella ; facial suture marginal in front, and

cutting the posterior margin behind ; cheeks spinous, no rostral shield; hypostome?

labrum oblong, narrowed at base
;
pleurae 7-15, (14 typically), pointed and curved ; tail

with articulated axis and sides.]

[British sub-genera. Olenus, Dalman. Body rings 11-15, head semicircular,

spines moderate, tail entire.

—

Sphcerophthalmus, Angelin (including Eurycare. id.)

Body rings 7-15 ; head transverse, with remote eyes and widely curved long spines.—

Parabolina, Salter. Body rings 12; head semi-lunar; eyes approximate
;

spines

diverging; tail spinose.

—

Peltura, Angelin (not Milne-Edw.). Body rings 12; head

narrovt^, with approximate eyes, and no spines ; tail spinose.]

Diagnosis. 0. ovatus \^ imcialis et ultra^ cajpite magno semilunaris

sipinis hrevissimis. Glabella sulcis tribus fere perfectis. Oculi antici.

Thoracis axis latus, pleurce vix recurvm brevispinosce, fulcro remoto.

Cauda, mimita, transversa, semicirculains, axi latissimo.

Several species of the well-known Olenus of Dalman are now
added to tlie British list. The originally described British form is

Olenus micruTUS, in our Decade II., plate 9 (1849), also "Siluria,''

2nd ed., p. 45, foss. 4, fig. 2. That is not, however, by any means a

common fossil, and it is necessary now to distinguish from it the

present species, which appears to be the ordinary form in the lower

black shales of North Wales.

Description.—Nearly an inch and a half long, ovate, blunt at

both ends, the head wide, nearly one inch broad, the body much

narrower, tapering regularly to the tail. The head is sub-truncate,

the glabella moderate in size, parabolic, not so broad as the cheeks,

reaching forward nearly to the narrow front margin, and about the

width of that margin distant from it, furnished with three pairs of

furrows, of which the lower two are complete across. The eye is

nearly as far forward as the front of the glabella, and somewhat

[XI. viii.] 11 H
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remote from it. The hinder angles of the head with the spines

abrupt, short, scarcely reaching the fourth segment, directed back-

ward, not outward as usual in the sub-genus.

Body rings 15 (our artist has only represented 14 rings), their

axis convex, nearly as broad in all the rings as the pleurge, which

decrease regularly, not abruptly, in length from before backwards

;

they are obliquely pointed, with short spines directed outwards, but

very little backward. The fulcrum of the pleurae is placed beyond

the half, even in the hinder rings.

Tail short, semi-oval, with a very wide axis, of three rings, and

the sides with two furrows.

0. micruTUs is easily distinguished from 0. cataractes by the

oblique lower glabella furrows, the shape of the small smooth sub-

truncate tail, and by the abrupt narrowing of the hinder body

rings, which also have the fulcrum placed nearer than half way out

from the axis. The tail is even more easily distinguishable, the

width of the axis being greater than that of the sides, and having

three rings, including the terminal portion ; there are two lateral

furrows, not one only. 0. cataractes has 15 body rings. 0. mi-

CTUTUS 14.

The head is much like that of 0. micrurus, but tlie lower glabella

furrows run quite across. Compared with the Swedish 0. trun-

catus, the greater breadth of the cheeks, and the longer, more

parabolic form of the glabella, will distinguish it. I do not compare

the caudal portions, for Angelin's figure looks as if there were some

mistake in this part. Possibly two of the caudal rings as figured

by him belong to the body, which otherwise would have but 13

rings—a difference hardly to be expected in such closely allied

forms.

0. truncatus is, I think, from higher beds, at Andrarum in

Scania, than our Lower Lingula flags, but this is a point not

yet sufficiently investigated.

Localities and Geological Position.—Lower Lingula Flags,

Maentwrog Waterfall, Merionethshire, in black shaly strata full of

Agnostus ijrinceps ; also at Treflys, E. of Criccieth, Carmarthenshire

N. Wales, where I found the figured specimen in 1859. Specimens

probably identical are found at the Dolgelly gold mines.
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olenus (sphierophthalmus) fl ag e l l i f e r. ?

Plate YIII. Figs. 7, 8.

Synonyms. Sphceroph. flagellifer, Angelin, PaL Suecica, pi. 26,

fig. 7. ? Salter, Mem. Geol. Surv., voL iii. ined. pi. 5, figs, 8, 9.

The only difference I can see between the Tremadoc specimens

and the figure by Angelin is, that the glabella furrows in ours run

quite across, while Angelin gives them as only lateral. But as this

character of the complete transverse furrows seems to belong to

the whole of the SphceQ^ophthalmi, perhaps the Swedish artist has

not sufficiently represented it. The other characters of the sub-

genus (for it can, I think, only be so regarded) are the short and

wide transverse head, the cylindric glabella reaching the front

margin, and the very large curved head spines.

Again, Eurycare, Angelin, which I regard as only Sphceroph-

thalmus, has a somewhat broader front, and wider and more para-

bolic glabella, thus leading from Sphcerophthalmus to the true

Oleni, of which 0. gihhosus may be taken as the type. The cha-

racters seem to me not to be absolute in any of these sub-genera,

and hence they may all, I think (and Barrande seems to be of the

same opinion), be conveniently retained in Olenus.

Description.—Our specimens are so imperfect, that I do not

pretend to give a true diagnosis, nor do I feel quite sure I have

identified it rightty.

The head is very transverse and has parallel edges. The glabella

is nearly square, and has ouly two pairs of furrows. The lower

reach far across, and appear quite complete in some specimens ; the

upper, not represented in our scanty figure, only lateral and short.

The ocular ridge is distinct and oblique. The margin very narrow.

The neck segment also narrow. The free cheeks rotund, the eye

large and prominent ; the spine seeming to start from the outer

edge above the angle. The thorax rings are strongly furrowed, their

axis moderately broad.

The tail is entire, sub -triangular, with a conical axis, and furrowed

sides. Our specimen shows no trace of a spine such as Angelin

figures and describes.

I think the species is a distinct one, but in the absence of more

complete materials, do not think it worth while to separate it from

its near ally. Our figure is necessarily imperfect, but might have
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shown more clearly the upper pair of glabella furrows and the

outwardly placed head spines ; the eye is also too small.

Locality and Geological Position.—Upper Lingula Flags?

Carreg Wen, Borth, Portmadoc. (Mus. Pract. Geology.)

OLENUS (PARABOLINA) SERRATUS.

Plate VIII. Fig. 5.

Diagnosis. 0. modicus, \^-uncialis, convexus. Glabella oblonga

cequilata, haud parabolica, antice subfruncata, sulcis utrinque bijiis longis

fere medium glabellce attingentibus., pattllo obliquis. Sulcus cervicalis vix

continuus. Oculi valde antici. Geuce angustce. Cauda {Jdc hand dubie

refertci) semicircularis axi pronmiulo 4 costato, obtuso ; lateribus utrinque

S-dentatis, dentibus patulis limbo brcvioribus ; hoc 4-sulcato, sulcis

omnibus distincte interlineatis.

Synonyms. Olenus {Parabol.) serratus, Salter, Mem. Gaol. Surv.,

vol. iii. ined. pi. 5, figs. 6, 7-

Descripiion.—Glabella quite as wide in front as behind, with a

broad neck segment, equal in breadtli to the basal lobe. The second or

middle lobe somewhat na^rrower. Fixed cheeks broad, sub-trigonal,

equal to more than half the width of the glabella, the eye placed

very far forwards, opposite the forehead lobe. Free cheeks not

known, probably narrow.

Tail, most likely of the same species, semicircular, serrate, with

short, somewhat radiating spines. Axis thick, of four prominent rings

and a blunt terminal piece ; sides four-ribbed, the ribs duplicate,

and produced on the margin into strong spines of less length than

the limb, five on each side, the fifth pair of spines being set rather

wide apart beneath the axis.

Affinities.—I much wish I could identify this with the common

0. spinulosus, Wahl, for the head is very like. But the caudal

shield is decidedly different, and as it in all probability belongs to

the same species as the head, I feel bound to keep the two distinct.

The glabella, moreover, differs, as above described, from that of the

true 0. spinulosus, which tapers a little forward. In that species

the tail spines also are greatly lengthened.

History.—The section Paraholina, regarded as a genus by

Angelin, was proposed by me in 1849 to distinguish the species of

Olenus which have 12 body rings and a laciniate tail. 0. scara-

hceoicles might perhaps belong to this sub-genus as so defined, but
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it has 18 body rings, and clearty belongs to a different natural

group, in which the cheeks are much contracted, and the glabella

enlarged ; in the majority of Oleni the reverse is the case.

I believe Angelin has good reasons for supposing there are

several distinct genera included under Olenus, but I do not quite

see the way to their definition yet. The term Feltura can only

stand by courtesy, for it was founded on a species of Lichas, as may
be seen by reference to Capt. Fletcher's description of the British

Upper Silurian species of that genus.*

Locality and Geological Position.—Upper Lingula Flags,

Carreg Wen, Borth, Portmadoc.

OLENUS SCAEAB.510IDES.

Plate VIIT. Figs. 1-3.

Synonyms. Vermiciilites vagipomis, Bromkll, in Act. Lit. Upsal.,

1729, pp. 525, 528, cum icone. Eniomostracites scarahceoides, Wahlenb.,
Nova Act. Soc. Upsal,, vol. viii. t. 1, f. 2. Olenus scarab., Dalman,
Palaeadas, p. 257. Olenus scarab., Hisinc4EE, Lethaea Suecica, t. 4, f. 4.

Paradox scarab., Brongniakt, Crustaces, foss. p. 34, t. 3, f. 5. Pel-

tura scarab., Milne-Edw., Crustaces, vol. iii. p. 344 (1840). Peltura

scarab., Angelin, Paljeont. Suecica, pi. 25, f. 8 (mala), 1855. [Olenus

spi7iulosus? Phill., Mem. Geol. Surv., vol. ii. pt. 1, pp. 55, 239.] O.

scarab., Salter, Siluria, 2nd ed., Appendix, p. 540. 0. scarab., Id.,

Mem. Geol. Surv., vol. iii. ined. pi. 5, figs. 2-5.

In size, as well as form, these pressed and cfistorted Trilobites

agree pretty well with Christiauia specimens presented by Dr.

Th. Kjerulf to the Mus. Pract. Geology. But ours show only one
ring to the axis of the tail besides the terminal lobe. Wahlenberg s

fossil has two rings to the axis. The marginal spines are only

clearly seen in one British example
; they do not differ from the

Swedish species except in being shorter (see fig. 3). The glabella

in our specimens is broader, and the lobes less distinct. It is mani-
fest, therefore, that there are sufficient differences to render it

probable that better specimens will require us to distinguish it. I

shall at present call it

—

Var. OBESUS.

The following characters appear to me to be constant, and I find

them both in N. Welsh and Malvern specimens.

* Quart. GeoL .Journ., vol. ri. )». 235.

II H 3
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General form broad oval, seldom reaching in length above an

inch ; of this the head occupies fully one-third. It is semi-oval,

without the fixed cheeks (fig. 1), but with them (and perfect heads

in Mr. Edgell's collection show them well) it becomes transverse-

oblong. The broad parabolic flattened glabella is more than equal

to the width of the cheeks, and has usually straight sides, sometimes

in Malvern specimens a little contracted in the middle (fig. 4).

Lobes very slightly marked (our fig. 4 has them too strong). The

neck segment enlarged at the sides, and quite distinct across. The

three pairs of fuiTOWS obscure. A very narrow margin in front of

the glabella. The fixed cheeks narrow triangular, the eye very far

forward, and connected with the front of the glabella by a low

ocular ridge. The neck-furrow on the cheeks very near the hinder

margin. Free cheek semicircular, very convex on its outer edge,

and with a strong but narrow margin, and no spine, the base

losely contracted.

Labrum (fig. 4 a), in a Malvern specimen lent by the Kev. W.
Symonds, squarish, urceolate, with the base not expanded, the sides

convex, the apex broadly truncate ; the lateral furrows oblique,

broad, not deep.

Body rings 14 (in a specimen lent by Mr. Ash, fig. 1). But this

number is somewhat doubtful, as I fi.nd my notes say it has only

12 distinct ones. The Swedish fossil has 13, according to Angelinas

fiigure, but his description gives 12, probably the true number.

Ours do not show a central tubercle.

Tail semicircular, with broad blunt axis, showing one distinct

ring, and a larger terminal portion. The sides as broad as the

axis, and with three obscure furrows, the margin distinctly triden-

tate on each side, with short spines, not much projecting beyond

the border, which is not at all marginate.

I believe we may safely identify with this the small species found

at Malvern (pi. 8, fig. 4), and described by Phillips under the name
of 0. spinulosus. We have copied his figure, Mem. Geo! Surv.,

vol. ii. pi. 1, p. 55. It is certainly not Wahlenbergs species of that

name. The furrows of the glabella are far too plainly marked in

our figure, but the slight contraction visible on the sides of the

glabella is correct for Malvern specimens.

Taking all the evidence together, I am inclined to think the

British fossil distinct from the Swedish; and I am principally

indebted to Mr. Edgell for the specimens which lead to this con-

clusion. I shall retain the name under which our fossil is usually
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known till we have more complete evidence tliat the var. ohesus is

distinct as a species from the well-known Swedish type.

Locality and Geological Position.—Upper Lingula Flags,

Carreg Wen, near Berth, and Penraorfa Church, both near Tre-

madoc, N. Wales. Abundant at Whiteleaved Oak, Malvern, in the

Upper Lingula Flags (Black Shales) of that locality.

olenus (sph^roph.) humilis.

Plate YIII. Figs. 9-11.

Diagnosis. 0. {Sph.) minutus, capite angusto antice cmarginafo,

pleuris 7, posticis solum spinosis, cauda sexcuspidata. Glabella convexa

angusta parabolica, sulco basali completo, reliquis obsoletis, cei'vice spi-

noso. GencB convexissimce, ocidis omnino posticis, magnis. Thorax 7-

costatus, pleuris duobus anticis muticis, reliquis spinosis. Cauda brevis

semicircularise Q-spinosa, spinis externis majoribus.

Synonyms. Olenus humilis, Phill., Mem. Geol. Surv., vol. ii, pt. 1,

pi. 55. Salter, Mem. Geol. Surv., vol. iii. ined. pi. 5, fig. 12.

This minute species is well characterized by its very narrow

instead of wide cheeks. Yet in other respects it is a perfect

Sphcerophthalmus , and such a copy in miniature of the Glenoid

type, with nearly all the characters exaggerated or reduced, as to

show us that great variation is to be found within its limits, and to

induce us to regard the various groups into which Olenus has been

divided as sub-genera rather than distinct generic types.

.Description.—A minute form, not above a quarter of an inch in

length, and of an ovate shape ; the head broadest, as usual in this

sub-genus, but rather squarish-oblong, with an emarginate front,

the very convex cheeks projecting on either side so much forward

as to bring their greatest convexity in advance of the narrow para-

bolic glabella ! The facial suture follows this convexity in a sigmoid

line, cutting the front margin at a short distance outside the axal

furrow, then curving outwards widely, and then again at the lower

third much contracted inwards to the place of the eye, which is near

the base of the cheek. The eye-lobe which covers it is elevated and

easily broken away, being divided by a deep furrow from the fixed

cheek.

The eyes are large and round, and placed quite at the base of the

free cheeks, which are true semicircles, strongly margined, and com-

pletely contracted to a point behind, showing (so far as I can seo)
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no trace of the curved spine characteristic of this sub-genus. Our

figured specimens had not the free cheeks in any case. Mr. Edgell's

specimens show them well.

Body short; of seven rings only,* with a broad axis, showing in

the five front rings the central tubercle. The pleurae are short,

strongly grooved ; the two front ones without recurved spines, the

rest spinous ; the spines bent strongly back and about as long as

the pleura?.

The tail is nearly a semicircle, and furnished with a strong conical

three-ribbed axis, wliich reaches the end. The sides two-ribbed,

with three spines on each side, the forward one longest, the other

two short, and leaving a rather broad smooth space at the extremity

of the tail beneath the axis.

Locality and Geological Position.—Only known in the Black
Shales of Malvern, Fowlet's Farm, and Whiteleaved Oak Farm, &c.,

and very abundant there, with other species of the genus next

described.

OLENUS BISULCATUS.

Plate YIII. Fig. 6.

Diagnosis. 0. (Sph.) modicus, capite ti-ansverso^ glabella bisulcata,

genis latissimis. Thorax pleuris latis, profunde sulcatis, spinis validis

rectis.

Synonym. 0. bisulcatus, Phill., Mem. Geol. Siu'v., vol. ii. pt. I, p. 55,

fig. 1.

The head of this species is remarkably wide, and thus difi'ers at a

glance from 0. humilis, with which it occurs. The body rings

have lately been detected in the cabinet of my friend, Mr. Edgell,

and I am thus enabled to improve the description. The species is

stouter in all its parts than is usual in the sub-genus.

The species is a small one, not more than eight lines in length,

and the width from tip to tip of the stout thorax spines seven Jines.

The head is very transverse, three times as wide as long, even ex-

cluding the free cheeks, which we do not perfectly know, but believe

to have extended somewhat further out, and to have been armed with

a stout curved spine starting one third or thereabouts above the genal

angle. The front is straight, or only slightly emarginate, and the

* The species is abnormal for the genus, abnormal even for the sub-group to which it

belongs. It contradicts most of the technical characters of Olenus, and yet evidently

belongs to it.
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margin narrow, the long sub-cylindrical glabella touching it. The
axal furrows are deep ; the glabella narrower forwards and rounded

in front, with a strong neck-lobe, not spinous but with a central

tubercle, a pair of complete basal grooves cutting off the lower

third of the glabella, and an incomplete upper pair.

The fixed cheeks consist of an oblong convex plate in front of

the eye, which is placed far back, opposite the basal furrow, and

about the width of the gla,bella apart from it. The ocular ridge is

very oblique, and only reaches the front edge of the broad eye lobe.

The facial suture is sinuous, but nearly vertical to the eye, and be-

neath it turns abruptly outwards in a line all but parallel to the

neck margin, and reaches it at a distance from tlie glabella equal

to twice the width of that organ. The neck furrow is narrow, but

distinct all along.

[The cheek, in a separate specimen of Mr. EdgelFs probably

belonging to this, is a quadrant of a circle, with a round prominent

eye, and a narrow margin on the outer edge. The spine starts con-

siderably above the angle, and on the level of the eye, and appears

to be short and not much curved.]

Thorax of— ? rings. We have only six preserved
;
they are

broad, straight, equal in width to the axis, excluding the strong

patent spine, which bends very little backward, and is about as

long as the pleurae themselves. The pleural groove is deep and

broad, and reaches the base of the spine. The axis is convex, and

has a spinous tubercle on each segment.

Locality and Geological Position.—Upper Lingula Flags,

Whiteleaved Oak, Malvern. (Mus. Pract. Geol.)

OLENUS (SPH.aEIl.) PEC TEN.

Plate VIII. Figs. 12, 13.

Diagnosis. 0. parvulus 7no7isirosus, capite contracto longlspinosoy

thorace multispinoso, cauda mira pectinata et in spinam longissimam cen-

tralem producta. Caput ad frontem emarginatum, glabella brevi, gena

angusta spinam medianam curvam gerente. Oculis omninc antrorsis.

Thorax pleuris rectissitnis, spinis aciculatis. Cauda spinis iitrinque sex

paralleliSy et mediana longissima.

Oblong, the head contracted in width, emarginate in front, with

narrow glabella, and furnished with convex projecting cheeks,
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bearing very forward eyes. They are placed on the most prominent

part of the cheeks, opposite the front of the glabella, and about

midway from it. The fixed cheek is wider than the glabella, but

the free cheek is not so wide, and much resembles that of 0. humilis.

And the facial suture, as in that species, is nearly vertical below

the eye as well as above it.

The head-spine does not in this species start from nearly the

base, but quite up in the middle of the free cheek. It is only slightly

curved ; but arising from so unusual a position, it has a most odd

appearance. It reaches to the seventh thorax ring.

The thorax-rings are much wider than the head, and remarkably

straight across. The axis is not above one-third the width of the

straight pleurae, which are even a little curved upward, and grooved

throughout
;
they bear a straight spine, directed obliquely back-

wards, and longer in the hinder segments. We only know seven

rings ; there must have been several more.

Mr. Turner, schoolmaster at Pauntley, Gloucestershire, was the

discoverer of this curious species, and sent it to the Rev. W. Symonds.

It has since occurred in greater plenty. Mr. Edgell has perfect

heads and several caudal portions. The Rev. T. B. Brodie has an

excellent specimen.

Locality.—With the preceding.

The group of species last described rather fully illustrate the

curious sub-genus Sphcerophthalmus, and show how wide in these

ancient genera the limits of variation are in a single group. As we
ascend in the geological scale, the law of variation becomes more

restricted, and characters which are of family value in the more

advanced groups scarcely afford generic distinctions in some of the

more ancient and less highly organized ones.

The Olenidm and the Asaphidm have both of them wide limits,

and it may be possible bye and bye to subdivide them.

Locality and Geol. Position.—Upper Lingula Flags, White-

leaved Oak, Malvern.

Figs. 15, 16, 17.

I have figured the Swedish O. spinulosus (fig. 16,) to give the British student an idea of

what form to look for when searching for fragments of O. serratus. Tig. 15 illustrates

perfectly the sub-genus SphcBrophthalmus, while it is also a common Upper Lingula

riag fossil for Britain (see Mem. Geol. Surv., vol. iii. ined., pi. 4). Fig. 17 is Angelin's

sub-genus Leptoplastus, which I regard as a form of SphcBrophthalmus, and may illus-

trate in part our O. pecten and O.Jlagellifer. Olenus proper and Peltura are sufficiently

represented by our own species^
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Other British Species.

O. micrurus, Salter, Decade II., pi. 10, (section Olenus).

O. alatus, BsBck, our pi. 8, fig. 15, and Salter in Mem. Geol. Surv., vol. iii. ined,, pi 4,

fig. 3 (section Sphcerophthalmus.)

Explanation of Plate VIII.

Figs. 1-4. Olenus (Peltura) scarabfEoides^Wahl,? (possibly a new species), var. ohesus,

Salter. Fig. 1. Natural size, uncompressed (Mr. Ash's cabinet). Fig. 2

compressed (Mus. Pract. Geology.) Fig. 3, slightly enlarged
;
specimens

are, however, occasionally found nearly of these dimensions.

Fig. 4. Malvern specimen, the same figured by Phillips in Mem. Geol. Surv., vol. ii.,

pt. 1, pi. 55. The glabella furrows are far too strongly marked.

Fig. 4 a. Labrum, from Malvern. Upper Lingula Flag (Black Shales).

Fig. 5. Olenus (^Paraholina) serratus, n. sp,, Carreg Wen, Portmadoc.

Fig. 6. Olenus (Sphcerophthalmus) hisulcatus, Phill. His original specimen from

Malvern, in Upper Lingula Flag.

Figs. 7,8. Olenus {Splicer.) JlagelUfer, Angelin. ? Carreg Wen, Portmadoc, Upper

Lingula flag.

Fig. 9. Olenus (Sphcer,) humilis, Phill., Malvern, Dr. Grindrod's cabinet (magnified).

Figs. 10, 11. Heads of the same (the free cheeks lost). Same locality. (Survey

collection.) Abundant in the Black Shales.

Fig. 12. Olenus (Sphcer.) pecten., n. sp. Same locality. (Rev. W. Symonds' cabinet.)

Fig. 13. Thorax of do., natural size and magnified. Same locality and cabinet.

Fig. 14. Olenus cataractes, n, sp.. Lower Lingula Flags, Treflys, near Criccieth (Mus.

Pract. Geol.) 14 6. Tail enlarged. 14 a. Pleurae.

We have figured three Swedish fossils to illustrate sub-genera imperfectly represented

by British specimens. All are from the primordial zone.

Fig. 15. O. {Sphcer.) alatus, Bseck, copied from Angelin.

Fig. 16. O. (Paraholind) spinulosa, Wahl. do.

Fig. 17. O. {Leptoplastus) or Sphoerophthalmus raphidophorus, Angelin, copied from

his Paleeont. Suecica, pi. xxvi., fig. 2.

J. W. Salter.

November 1864.
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Dec ade XI. Plate IX. Figs. 1^5.

PHAGOPS (TRIMEROCEPHALUS) L.ffiVIS.

[Genus PHACOPS. Emmrich. (Sub-kingdom Articulata. Class Crustacea.

Order Trilobita. Family Phacopidaj.) Eyes largely facetted ; facial suture ending on

the outer margin ; thorax 11 -jointed.]

[Sub-genus Trimerocephahis. Form compact. Glabella inflated and expanded

or wards, the lobes, except the basal ones, obscure. Eyes very small, of few large

lenses (often lost by abrasion) or absent. Head angles not spinous. Facial sutures

soldered. Thorax v/ith pleura) all rounded. Tail small, of few segments, with even

border, and not at all produced.]

DiAGNOSi?^. P.
(
Tinni.) ccecns. late ovatus IcBvis, glabella latissimd,

brevi, genas subsphericas trigonas SKperintcndente ; lobis basalibus minutis

distinctis. Thoracis axis angustns^ ftilcro pleurarum axin approximato,

sidcoque brevi. Cauda latissima brevis, axi longo, 3-annulato^ lateribus

A-stilcosis, margini nulla.

Synonyms. Trinucleus IcBvis, Munst. Beitr. Heft 5, t. x. fig. 6 (1842).

Calymene Icevis, Phill., Pal. Foss., pi. 55, fig. 250 (1841), (not Cal. IcBvis,

MuNST., 1. c. t. V. fig. 4). Asaphus or Trinucleus, Sowerby, Geol. Trans.,

2nd Ser., vol. v. pi. 57, fig. 30 (1840). Trinierocephalus Icevis, McCoy,
Ann. Nat. Hist. vol. iv. p. 404, woodcut (1849). Ibid, Synopsis Woodw.
IMus., p. 178 (1851). Salter, Palasont. Society, Monogr. (1864), p. 16,

pi. 1, figs. 5, 6, 7.

It would perhaps be better if a new name were bestowed upon

tbis- species. It is clearly enough the Trinucleus Icevis of Miinster,

and that fossil belongs to Phacops. But the Phacops (Calymene)

Icevis of Miinster is quite another thing, and typical of another sec-

tion, of the genus ; and if the ]^^^ r were a good species, and not a

mere synonym of P. granulaius, as I believe it to be, it would be

imperative to change the name, and I would then propose the term

P. trinucleus for this species. At present it had better stand as

P. Icevis.

[XI. ix.] 11 I
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There is less difficulty about the name of the sub-genus. That

bestowed by McCoy is convenient enough, the group being a really

good one, distinguished by the soldered head sutures and especially

the absence of eyes.* No trace can be seen of these organs in the

present species.

Description.—Rarely exceeding an inch and a quarter long, of a

broad oblong-oval shape, the head being nearly one-third the whole

length, convex, and divided deeply into three tumid lobes, of which

the lateral ones or cheeks are not above half the width of the

glabella. This is " sub-rhomboidal,'' or spherical-triangular, convex,

smooth, twice as broad in front as behind, where a very narrow pair

of basal lobes separates it from the neck-ridge ; the upper furrows

are quite obsolete. The cheeks are trigonal, the shortest side being

the outer or marginal side, very evenly convex, and with no trace

of an eye. They are bordered by a very distinct and rather broad

smooth margin, which is continuous at the rounded posterior

angles of the head, and lost in front, where it abuts against the

glabella.

Thorax of 11 segments, with convex narrow axis and rounded

pleur£e ; the segments of the axis tuberculate at the sides ; the

pleurae not much bent back, rounded at the end, the groove narrow

and short, the fulcrum placed at less than half way out ; the facet

rather large.

The tail is short and broad ; its length not half its breadth,

and both forward and hinder edges being curved, so as to give a

lenticular outline. The axis is suddenly narrower than that of the

thorax, conical and gently convex, attaining very nearly the border

of the tail, blunt at the tip and marked with four or five transverse

furrows. The sides have four radiating bent furrows, which are

faintly interlined and nearly reach the edge ; there is no distinct

border to the tail.

The species was first figured in England (from the only English

locality I know of, viz., the Knowl Hill, near Newton Bushell,) in

the plates executed by Sowerby for the Devonshire Memoir of

Professor Sedgwick and Sir R. I. Murchison.f That figure is from

* Trimerocephalus has been lately made to include all the species with lobeless or very

faintly lobed glabella and soldered sutures and superficial minute eyes, e.g., Phacops

Volborthi, Barrande, and P. cryptophthalmus, Emmrich, which last is figured on our plate

for comparison. But it will probably be hereafter restricted to the present species and

kindred forms, since the most carefiil scrutiny fails to detect the least trace of eye or

facial suture.

f Trans, Geo], Soc, 2nd series, vol. v., 1840.
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an uncompressed specimen, but they are mostly distorted, and, as

noticed by Mr. Pengelly, the head is generally disjointed from the

body and inverted, as if the animal had habitually kept it bent under,

and been preserved in the slate in that position. In that posture,

and exposed to the accidents of slaty cleavage, it is often difficult

to distinguish the parts correctly ; and the juxtaposition of two
specimens, or the extra elongation along the line of cleavage, have

often given rise to a specimen with apparently more than the proper

number of body rings, and to all sorts of abnormal proportions of

the various parts.

Locality and Geological Position.—Upper Devonian. Knowl
Hill, Newton Bushell. It is quoted by Phillips from S. Devon, at

Mudstone and Durlstone Bay. I think there is much doubt of these

Lower DcvonianloGdliiiQ^, but less doubt about Brushford, N. Devon,

in the Marwood or Pilton group.

Explanation of Plate IX.

Fig. 1. Phacops {Trimerocephahs) lavis, Miinster. Specimens from Knowl Hill,

Newton Bushell. (Mr. Pengelly's cabinet.)

Figs. 2, 3. From the same locality and cabinet. Specimens in which the head has

been disjointed from the body and reversed in position. (See also fig. 5.)

Fig. 4. Thoracic ring and tail from Mr. Vicary's cabinet.

Fig. 5. Original specimen figured by Sowerby in the Geol. Trans., 2nd series, vol. v.

(Same locality.)

Fig. 6. Phacops (Triineroc. ?) cryptophthalmus, l&mmr., from Nassau. Copy of Sand-

berger's figure to show the differences of the species. P. cryptophthahnus

is often confounded with P. Icevis,
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Decade XI. Plate X.

PARADOX IDES DAVIDIS.

[Genus PARADOXIDES. (Sub-kingdom Articulata. Class Crustacea. Order

Trilobita. Family Olenidse.) Elongate, of many segments, with a broad head and

spinous head-angles, often greatly extended. Glabella widely clavate, with the lower

furrows complete across. Labrum soldered to the hypostome. Body rings flattened,

17 to 20 in number, produced into recurved spines. Tail small, of few segments. Range,

primordial zone only.]

Diagnosis. P. sesquipedalis et ultra, maxirmis, glabella parum cla-

vata, genis latiori, sulcis duohus solum perfectis, reliquis obsoletis. Oculi

antrorsum positi. Thorax articulis 19, axe lata. Pleurce suhrectcR^

apicibus recurvis ; anticis brevissimis abrupteflexis^ ultimis longissimis, fere

parallelis, Cauda truncata, axi obscuro 2-3 aymtilato ; gladiis latera-

libus longissimis.

Synonyms. Paradoxides Davidis, Salter (1863), Quart. Journ. Geol.

Soc. (1864), vol. XIX., p. 275, woodcut, and XX., pi. 13, fig. 1-3.

The genus Paradoxides, from its bulk, has necessarily attracted

attention from the earliest times in which fossils have been observed

and collected. Linnaeus figured it, from Sweden, and Count Kinsky

from Bohemia, in the 18th century, and the Entomostracites para-

doxissimus was still the name under which Wahlenberg noticed it

in his resume of the Swedish Trilobites in 1821. Brongniart added

to the typical form several species afterwards known as Olenus by
Dalman, who did no more than uselessly change the name of the

whole genus. And while the species were distinguished by subse-

quent observers, the new name Olenus seems to have been adopted

till Bronn, in 1835, restored that which Brongniart had imposed.

Zenker, in 1833, had suggested a division of this large genus, making

the great Paradoxides the type of Olenus, and so reversing the

original nomenclature. But Emmrich's essay did not second this

idea, and it was left for Goldfuss, in his systematic review of the

group (Jahrbuch, vol. v., 1843), to give their correct definition to

these two genera, which have since been generally adopted.

The broad club-shaped glabella, large head spines, and numerous

[XI. X.] 11 K
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(17 to 20) segments to the body, easily distinguish this group,
which comprehends the largest Trilobites known, and yet is the
earliest or nearly the earliest type of the whole Trilobite family.

Agnostus accompanies it in all countries where it has been observed,

and it is known to have ranged from N. America to Eussia, and
from Sweden to Spain and Bohemia. Twenty years ago a single

specimen was found in the British slate rocks, and it is only within
the last year or two that it has been found in any considerable

numbers, in a single locality in South Wales. I had myself the good
fortune to discover the new species, which was first figured in the

Quarterly Geological Journal for 1863.

Description.—Of the head we have now many specimens, and
some of the fragments betoken a fossil not less than 16 or 18 inches

long ; one or two heads are perfect, and show that it v/as semi-

circular, with very large, thick, cylindrical, and tolerably straight

spines. The glabella rather long, reaching and overhanging the

front margin, broader but not suddenly so in front, half its length

being occupied by the great front lobe.

There are obscure traces in some specimens of short anterior fur-

rows, but I cannot be sure of more than the two complete posterior

ones, which bend backwards in the middle, and are equally strong

with the neck furrow. The eye is far forward, in advance even of

the second or upper glabella-furrow, and is near the glabella,—not

half its length distant from it. The cheek is coarsely granular,

except toward the outer angle, and abruptly contracted beneath, at

the base of the great C3dindrical spine.

The labrum is expanded at the base, and has a truncated end,

with sub-spinous lateral angles. It is, as usual, separated by
scarcely any suture from the hypostome, or rather is connate with it.

I can, in a fine specimen lately found, count 19 body-rings, and

believe this to be the full number. The axis is ver}^ wide (in the

largest specimen 1^ inch) and convex, fully as wide in front as the

pleurae, spine included, and so for the eight or nine front segments.

The apex of the pleurae in these is abruptly turned back, with a short

sharp mucro, and there is no enlargement of the second or third

pleura

—

s, character of importance in this genus. All have a deep

groove, which is considerably oblique, and reaches the hinder margin

just at the base of the spine in all the pleurae. But from the eighth

or ninth segment the pleurae lengthen, and the axis graduall}^ tapers.

The hindermost axial ring is about half the width of the front ones,

and scarcely one- fourth as wide as its long pointed pleurae.
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All the middle pleurae have a strong curve backwards from the

fulcral point, but at the same time arch outwards, and gradually,

as they approach the tail, close in upon it until the hindermost are

parallel with it. These lunder pleurse are greatly lengthened, and

are of two forms in two distinct varieties (possibly sexes ?). In one

form (fig. 4) the penultimate pleura is developed into a shorter spi'ne

than the preceding ; and the last is suddenly abbreviated and in-

curved. This may be by abortion of the segments. In another

the increment is regular, but the last spines are not extravagantly

developed. In a third variety, the ultimate and penultimate pleune

are greatly extended (fig. 7), and this is accompanied by a corre-

sponding dilatation and lengthening of the caudal portion next to

be described.

The tail in this species is most remarkable, and for some time I

was inclined to believe that its outer segment was the ultimate

pleura, of the body. In fact, the front caudal ring is a very slightly

metamorphosed body-joint, and is not very strongly connected with

the tail piece ; but it nevertheless belongs to it.

Exclusive of the great sabre-shaped lateral spines, which are

three or four times its length, the tail is an oblong convex plate,

with a short conical broad axis occupying about two-thirds of its

length, and annulated by two or three incomplete rings. The

extremity of this plate is broad and sharply truncate, contrasting

with the parabolic contour of its axis, which is not so long as broad.

The sword-shaped appendages are broader as well as longer than

the last pleura of the body rings, and at first bend strongly inwards

beneath the tail, afterwards diverging again at the tips (fig, 4). In

one variety they are, in a moderate sized specimen, four inches long.

They are connate with the central plate of the tail, though sepa-

rated from it by a deep groove, except at the actual base, where the

character of a pleura is maintained by the usual pleural groove

running out into it.

The nearest approach to this structure is made by the Para-

doxides Bohemicus. But in that species the enlarged last appen-

dages are true pleurae, according to Barrande's figure, and the tail

itself is destitute of ail appendages. Moreover, in that allied

species the second pleura of the body is enlarged ; so we have an
additional character of separation from the present species.

In P. spinosus, Boeck, the glabella is shorter and the eye less

curved and nearer the glabella. The unfurrowed portion of the

pleurae is shorter, and the hinder pleurae are only straight, not sinuous.

11 K 2
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Pamdoxides Davidis nearly equals in dimensions the great

P. Rarlani from Massacliusetts, and exceeds the large Newfound-

land species described by me under the name of P. Bennettii*

The three Swedish species are greatly inferior in size.

The above description is chiefly taken from the Quarterly Geol.

Journal for the present year. In the plate accompanying that

Memoir all the varieties are figured.

Locality and Geological Position.—Lowest Lingula Flags,

Forth Rhaw and Solva. Harbour, both near St. David's, South

Wales. It has been lately detected at the Dolgelly gold mines, close

to Pistyl-y-Cain, by Mr. Readwin, and by Mr. Ezekiel Williamson,

an excellent observer.

p. FOROHHAMMERL?

Plate X. Fig. 9.
*

Synonyms. Paradoxides Forchhammeri, Angelin, Palseontologia

Suecica, t, 2 ? Paradox. Forchhammeri, Salter, Siluria, 2nd ed. 1859,

p. 45 ; Foss. 5, fig. 2, ib. ; Mem, Geol. Surv., vol. iii. ined., pi. 4, jSg. 12.

Description.—Our specimen must, when perfect, have been fully

3^ inches long by 1^ broad. Of this length the long head is fully

one inch, semi-oval, and with a long clavate glabella, which reaches

quite to the front, and is rather broader than the cheeks. Below,

the glabella is sub-linear, and not much above half as wide as in

front. And it appears to have only the two lower complete trans-

verse furrows ; the upper inflated portion, more than twice the

length of the lower, being unmarked by any furrows, except a pair

of very short ones marking the place of the middle lobes.f The

eye is larger and placed further back on the cheek. The border of

the head distinct and broad. Spines — ? (the outer angle of the

cheek is lost, and we do not know what the spines may be).

Body with a long cylindrical axis tapering very slowly back-

wards, with straight sides. The axis-rings are not, even in the

front part, more than thrice as wide as long, and at the twelfth

ring not so much. We have only 15 of the body segments,

and the pleurae are equal and similar for the first eight rings at

* Quart. Journ. Geol. Soc, vol. xv. p. 553.

f Two pairs are marked out in the figure in Siluria above quoted. But there is hardly

any warrant for this. The specimen is too imperfect to decide it fully.
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least, the second or third not being at all visibly enlarged at the

end.*

The pleurae are wider than the axis by one-fifth, or less, and are

but slightly curved, the tip acuminate, short, recurved, but not

jDroduced as in P. Davidis. We have only eight plenrse, a.nd

cannot therefore determine the shape of the extremities of the

hinder ones. But there is no appearance of enlargement in the

seventh or eightli. The groove is very oblique, and runs into the

short mucro, rather than ends abruptly behind its base. As M.
Angelinas P. Forchhammeri wants the front body rings, and ours

the hinder ones, it is not possible to institute a closer comparison.

Although very incomplete, enough remains to show that the

species is distinct from any of the Bohemian ones, unless it may be

P. Bohemicus, and from either of the three Swedish species described

by Angelin, except P. Forchhammeri.

But there are several points in which it rigrees with the latter

species and differs from P. Bohemicus. The glabella is widely

clavate, and the furrows across the base are parallel, or nearly so.

The eye appears to be nearly in the right position, but this is

obscure. The body rings, of which we have only 16 preserved,

have the axis narrov»^er than the pleurae, and the latter have only

short points, and very oblique grooves. The second pleura is not

elongated, nor at all wider than- the third, another point in which

it differs from P. Bohemicus, but in which P. Forchhammeri does

not offer means of comparison. But in the proportionate length to

their width, the pleurae agree much better with the Swedish species,

the length being rather more than three times the width, while in

P. Bohemicus it is rather less.

In both P. spinosus and P, rotundatus of Bohemia, and P.

Tessini of Sweden, the two basal glabella furrows, besides the neck

furrow, run quite strongly across. Our species does not need,

therefore, comparison with them, as it has only one transverse

groove above the neck furrov/ ;
the rest are very obscurely indi-

cated in this specimen, which has been much compressed in an

oblique direction. This will account for the narrow glabella.

Locality and Geological Position.—Lower Lingula Flags,

North Wales (exact locality uncertain, probably near Dolgelly).

Collected by A. Selwyn, Esq., 20 years back. (Mus. P. Geology.)

* Usually Bohemian species have the second ring- enlarged. N. American species the

third pleura. In Anopoknus, an allied genus, the hindermost 3 or 4 are all enlarged.
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Explanation of Plate X.

Figs. 1-6. Paradoxides Davidis, Salter, various fragments from the Lower Lingula

Elags of St. David's.

Eig. L Large glabella, showing two complete furrows, and one incomplete pair (this

last is doubtful), and other specimens do not confirm it.

Fig. 2. Tolerably complete head, with the labrum, a, turned upward from the lower

surface at b ; the suture between the labrum and the hypostome is seen to be

soldered.

Fig. 3, Labram of large specimen.

Fig. 4. Hinder body rings showing the gradually lengthening points of the pleurse,

completed from more perfect specimens. (See Quart. G-eol. Journ., 1864,

vol. XX., pi. 13.) This variety has the last pleura abbreviated.

Fig. 5. Posterior body rings.

Fig. 6. (Not numbered on the plate.) Head spine of the largest specimen known.

All the above, except fig. 2, are in the Mus. Pract. Geology. Fig. 2 is in the

cabinet of Mr. J. E. Lee, Caerleon- The ornament of its pleurse is seen in

the magnified figure.

Fig. 7. Outline, restored from the largest fragments, and nearly coinciding with the

size of the largest and nearly perfect specimen since foun^, and placed in

the British Museum.

Fig. 8. Body rings of a very large individual. (Mas. Pract. Geology.)

Fig. 9. Paradoxides Forchhammeri, Angelin ? From the black Lingula flags of

N. Wales, Locality unknown, probably Dolgelly. (Mus. Pract. Geology.)

November 1864.

J. W. Salter,
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BRITISH FOSSILS.

Decade the Twelfth.

ILLUSTRATIONS OF THE STRUCTURE OF THE
CROSSOPTERYGIAN GANOIDS;

BY

Thomas H. Huxley, F.R.S.

1.

—

The genus Glyptopomus.

At p. 57 of the "Poissons Fossiles du Vieux Gres Rouge,"
Prof. Agassiz remarks, in establishing this genus, that he at first

took the only specimen known to him for a Platygnathus ; and it

is figured in the 26th plate as Platygnathus minor. He de-

scribes the unique specimen of Glyptopomus minor in the following

terms :

—

" This fish, of which I know but a single specimen, obtained at

Dura Den, and placed in the collection of Prof. Jameson, has the

body wide and heavy, and resembling in form that of Holoptychius.

It lies on its belly, and is turned a little to the left side, so that it is

the back and right side which are visible. The head is proportion-

ably small, and composed of enamelled and irregularly sculptured

bones, which appear to be covered with a thick and very variable

granulation. In the middle of the head it is easy to distinguish

the frontals ; in front, the nasals
;
behind, the occipital ; and a great

lateral enamelled plate, which indicates that the cheek was
covered, as in Polypterus, by a single osseous lamella, below which
the great masticatory muscle was fixed.

" The scales of the body are very considerable, very high on
the sides, almost square on the back. They form oblique series,

which meet at an acute angle in the middle line of the back. The
scales themselves are very thick, placed side by side, apparently

connected together only by the integument in which they were
implanted. Their enamelled surface is not smooth, but adorned

with a fine granulation, which gives them a velvety aspect. I

have been unable to examine their microscopic structure.

" Only a few traces of fins are preserved in the specimen figured

;

probably a portion of the ventral near the throat, and a vestige of

the dorsal, or caudal, near the end of the tail. The fin rays seem
to have been short and delicate."

In the '^Preliminary Essay" of the "Tenth Decade" I de-

scribed and gave a woodcut of the skull, represented in Plate I.,

fig. 2, of the present decade ; and in a note at the end of that

A 2
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Essay, I briefly adverted to the addition made to our knowledge

of the genus by the specimen received from Dr. Taylor of Elgin,

which I now proceed to describe at length.

Glyptopomus minor. (PI. I., fig. 1.)

This is a cast, in tolerably fine-grained sandstone, of an entire

specimen of Glyptopomus^ the parts of which have undergone very

little derangement. The sandstone block in which the fish has

been preserved is split into two slabs, along a plane traversing

the body of the fish, and, in general, midway between its dorsal

and ventral surfaces. The one slab (fig. 1, PI. I.) there-

fore, contains, for the most part, the impression of the dorsal

surface of the fish, while the other exhibits the impression of

its ventral surface; but the plane of splitting has not traversed

the head, so that the impression of the jugular plates and lower

jaw is left on both slabs. On the one, or dorsal slab, however,

it is the impress of the inner surface of the bone of these parts

which is shown, while, on the other, the outer or sculptured surface

has left its mark.

The total length of the body of this fish is 13| inches; it

attains its greatest width (2j inches) in the middle of its length.

Some allowance must be made, however, for the compression to

whicii the fish has been subjected.

The greatest length of the head, measured in the middle line,

from the anterior end of the snout to the level of the posterior

maroins of the opercular apparatus, is 2f inches, or about one-fifth

the length of the body.

The principal jugular plates (6^) are each 2 inches long by
about three-quarters of an inch wide at widest. The impression

of their surfaces shows that they had had a finely-ridged, more or

less granular, sculpture. There is no median jugular plate, and
there is no positive evidence of the existence of any lateral jugular

plates.

Behind, and partially overlapped by, the two principal jugular

plates there is evidence of two triangular sculptured plates be-

longing to the pectoral arch ; and behind these commence the

series of ventral scales, which are irregularly four-sided, about

a quarter of an inch wide by one-sixth of an inch long, and are

disposed in transverse rows, which converge obliquely from above

and without, downwards and inwards, to the middle line. The
surface of the cast of each scale exhibits a multitude of minute
hemispherical elevations, corresponding with the pits which
constitute the well-known ornamentation of the scales of this

genus.

The median dorsal scales are irregularly hexagonal, and the

rows of lateral dorsal scales run from them as a centre, downwards
and backwards, on each side, to pass into the lateral ventral series.

The most anterior and largest of these median scales are as much
as four-tenths of an inch wide by a quarter of an inch in length.
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The general character of the sculpture is the same on the dorsal

as on the ventral scales. On the right side of the body some few
of the scales in the position of the lateral line exhibit a grooved
character, which is somewhat more prominent in the figure than it

appears to my eye to be in nature.

The impression of the anterior dorsal fin {D) commences at

seven inches and three-tenths from the anterior extremity of the

muzzle ; that of the second dorsal (D^) at about nine inches and a
half from the same point.

The fin rays of the ventrals (V) are visible on one side in

the dorsal impression (fig. 1), and, on both vsides, in the ventral cast,

just in front of the second dorsal. They seem to have been
broad, but far shorter than the pectorals, and the impressions

are so indistinct that I cannot say whether they are lobate or

not.

The pectoral fins (P, P,) are exquisitely displayed; each has-

a broad scaly lobe, subacute at the extremity, and more than an
inch long, by half an inch wide. The scales exhibit the same
sculpture as those on the body, but are much smaller, and
diminish in size towards the apex of the lobe. The many-jointed
fin rays are attached all round the margins of the lobe, and
become longer towards its apex, wliere they form fully half of the

length of the fin.

I see no trace of the anal fin in either slab. The impression

of the well-defined upper lobe of the caudal ( C) commences at

eleven inches and a quarter from the anterior extremity of the

muzzle. The lower lobe is not well shown in either slab ; but
I suspect from the size of the upper, that the tail is diphycercal.

The only tooth of Glyptopomus I have seen, fig. 4, is stout,

conical, slightly curved, and deeply grooved longitudinally.

The jugular plates and the mandibles have a coarsely pitted

and ridged sculpture (PI. I., fig. 3).

These facts leave no doubt as to the })osition of Glyptopomus
in the Glyptodipterine family of the suborder Crossopterygidcs

among the Ganoidei.

Description of Plate I.

Fig. I . The cast of a specimen of Glyptopomus minor. In Dr. Taylor's Collection.

Nat. size.

Fig. 2. The skull of a larger Glyptopomxis viewed from above. It is described in

Decade X. " Introductory Essay," p. 4. In the British Museum. Two-

thirds of the size of nature.

Fig. 3. A fragment showing the sculpture of the jugular plates (G) and the man-

dible {Mn). In the Museum of Practical Geology. Nat. size.

Fig. 6. A slab with well preserved scales and a tooth of Glyptopomus. Nat. size.

The tooth and one of the scales are represented separately and magnijSed.
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11.

—

Illustrations of the Structure of the Ccela-
canthini.

1. The genera CoELACANTHUS and Undina.

In the " Preliminary Essay upon the Systematic Arrangement

of the Fishes of the Devonian Epoch/' prefixed to the tenth decade

of the Figures and Descriptions illustrating British Organic

Eemains" (1861), I have endeavoured to prove that the genera

Ccelacanthus, Undina, and Macropoma constitute a very distinct

family of the Crossopterygian Ganoids, to which the term Coela-

canthini ought to be restricted.

At the time of the publication of this essay I was unaware that,

in 1858, the late eminent paleontologist, M. ThioUiere, had
enunciated the same conclusion in the following terms :

—

La famille des Celacanthes comprendrait a la fois, suivant son

auteur, les Sudis de la faune actuelle, le Glyptolepis leptopterus

du vieux gres rouge, et le Coelacanfhus granulosus du terrain

permien. Ce sont pourtant la trois types ichthyologiques beaucoup
trop differents pour etre ainsi reunis. Mais, si I'on exclut les

deux premiers et qu'on associe au genre Codacantlius lui-meme
les Macropoma de la craie et les Undina du Jura, on obtiendra

le noyau d'une famille reellement naturelle, et que, pour eviter

la confusion, M. Thiolliere designera par le nom ^ Ortlio-cela-

canthes." *

It is to be regretted that only the abstract of this paper has

been published, as it would have been very interesting to learn

the grounds upon which M. Thiolllere's conclusion is based, and
which are not stated in the Note " whence the foregoing passage

is extracted.

My own view of the common characters of these genera is

given in the following definition of the suborder Crossopterygid(B

and family Coelacanthini ("Preliminary Essay," p. 26).

Suborder CROSSOPTEEYGID^.
Dorsal fins two, or if single multifid or very long ; the pectoral

and, usually, the ventral fins lobate ; no branchiostegal rays, but
two principal, with sometimes lateral and median, jugular plates

situated between the rami of the mandible ; caudal fin diphycercal
or heterocercal ; scales cycloid or rhomboid, smooth or sculp-

tured.

Fam. Coelacanthini.

Dorsal fins two, each supported by a single interspinous bone

;

paired fins obtusely lobate; air-bladder ossified.

Since 1861 I have studied a considerable number of specimens

* Note sur les poissons fossiles du Bugey, etsur Vapplication de la Methods de Cuvier
a leur classement; par M. Thiolliere. Printed in abstract in the "Bulletin de la
Societe Geologique de France/' Sc. 2, I. xv., pp. 782-793, 1858.
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of Coelacanthine&'belonging to the genera Coelacanthus and Macro-
poma, without finding any reason to modify the definitions just

given ; but the materials which have passed through my hands
enable me to illustrate the structure of these genera more fully

than has hitherto been possible.

I commence these illustrations with the genus Ccelacanthus,

for the opportunity of examining numerous specimens of which
I am indebted to the Earl of Enniskillen, Sir Philip Grey
Egerton, Bart., Dr. Eankine, of Carluke, Edward Binney, Esq,,

F.K.S, of Manchester, Dr. Garner, and Messrs.Molyneux, Ward,
and Weston.
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The Genus C(elacanthus, Agassiz.

The name Codacanthus was first applied to a genus of fossil

fishes by Agassiz, in the feuilleton of his Recherches sur les

Poissons fossiles,'' dated March 1836* ; and figures of the frag-

ments from the Magnesian Limestone of Durham, to which he

applied the title of Ccelacanthus granulatus^ were published in

1839, in Plate 62 of the second volume of that work.

Furthermore, in the systematic catalogue of the fossil fishes

in the collections of Lord Enniskillen and Sir Philip Egerton, the

family Celacanthes had been established for the genera Ccela-

canthus, Holoptychius, and Macropoma, with two additional species

of Codacanthus, C. lepturus and C. gracilis, from the Carboniferous

formation.

But no description of these specimens, or diagnoses of the genera,

had appeared in 1842, when Count Mlinster published the fifth

part of his Beitrage zur Petrefacten-Kunde," containing figures

and descriptions of the fishes from the Lithographic slates which

he names Ccelacanthus striolaris and C. Kdhleri.

Count Miinster, however, had already published notices of these

fishes in Bronn's " Jahrbuch," for 1842, and had applied the

generic title of Undina to them. And he remarks, that if

Agassiz' genus Ccelacanthus from the older formations is provided,

like Macropoma, with conical teeth, the otherwise very similar

fishes from the Lithographic slates would belong to a diiferent

genus, for which the title of Undina might be retained.

With this proviso Miinster continues his description, as

follows :

—

" Genus Ccelacanthus, Agassiz.f

Teeth flat, strongly granulated : scales thin, elongated, rounded off

:

two dorsal fins : caudal fin very large and broad, vertebral column
traversing the middle of it, and forming at its point a second small pencil-

like fin. Skeleton, with the exception of the vertebral column, bony ;

body elongated.
" 1. Ccelacanthus striolaris

I am acquainted with four specimens of this species, all of which were
found at Kelheim, on the right bank of the Danube. The largest of

them in my collection, measures a foot (Rhenish) fi:om the head to the

tip of the tail, and three inches five lines in breadth, without the fins ;

the smallest specimen; in which the apex of the head is wanting, is nine

inches long and two inches six lines broad. The former is depicted in the

second plate, but, since the thoracic ^and abdominal fins are not well

preserved in the original, I have supplied these parts in the figure from
other specimens. Both specimens, as well as a third, which I have had
the opportunity of examining, lie upon one side, and exhibit a slightly

convex back and an almost straight ventral line. The head is small, the

forehead strongly arched ; the bones of the head, however, are very

brittle, and hence are badly preserved. Of the teeth only a few, as well

* See Count Munster's "Beitrage" Heft, V. 1842.

f The references to the figures are, for the most part, omitted in this translation.
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in the upper as in the lower jaw, are visible, and are seen, above, from

the side, below, from the upper surface. Whether more than one scries

exists is not clearly discernible. The most distinct are a few teeth

of the lower jaw, which are represented magnified in figure 8, have an
angular flat form, and are strongly granular upon their upper surface ;

within these teeth a few others which were more rounded ofl' appear to

have been implanted in the lower jaw. The bone of the jaw, hoAv-

ever, is so brittle that no more exact determination of this point can be
made.

" The scales are relatively large, but so thin and so closely united

together, that in a few spots, especially towards and amidst the caudal

fin, they appear like a finely-striated membrane
" They all exhibit fine, short, elevated ridges, and only the cervical

scales are somewhat granular at their external ends. But the peculiar

fins most especially characterize this fish.

" The first of the two dorsal fins, which lies over the pectoral fin, has
eight simple rays, which, in their proxim^al halves, are deeply grooved,

thick, and crenulated on the outer edge ; on the upper side, towards the

point, however, they are flat and closely jointed. The second dorsal fin

has 13 or 14 flat, closely-jointed, rays, somewhat depressed in their

middle pai't and grooved towards the root. This fin is placed directly

over the anal fin, which has a perfectly similar size and composition.

Fig. 14 depicts one of the median rays. The ventral fin is small, but
indistinct and weathered. The pectoral fin has 13 or 14 flat closely-

articulated rays, just like the two dorsal and the ventral fins. Most
remarkable, however, is the broad caudal fin, v/hich is divided by the

unossified vertebral column into two halves, the upper of which bears

20-21 rays, the lower 18-19, which form prolongations of the vertebral

processes. The outer side of the deeply-grooved rays is very finely

notched, almost toothed ; the thick spinal column forms, at the end of

the two caudal fins, a pointed pencil-like second caudal fin, with 20 or

30 short flat closely-jointed rays. The unossified spinal column is

finely striated ; in the middle of it very short bones in pairs appear.

The spinous processes are continued along the whole dorsum of the

spinal column. Neither ribs nor special bodies of vertebree are visible.

In these specimens the stomach of the fish is rendered obvious by a

depression, with a smooth shell-like iuA^estment, like what may be seen

in most specimens of Macropoma Mantelli.

"2. Ccelacanthus Kohleri.

" I know of only one imperfect specimen of this species, for which I am
indebted to the kindness of M. Kohler. The greater part of the head,

with the pectoral and ventral fin of this individual, are wanting. It

was at least one-third larger than the largest specimen of the preceding

species, from which it is especially distinguished by its scales, which
are covered with raised elongated points, almost like flies' eggs. The
few scales whose external form is recognizable, resemble those of the

preceding species, but are larger, and have elongated granulations upon
their surface.

" The fins closely resemble those of the foregoing species. The first

dorsal has nine thick rays, which are very long, and are distinguished

from those of the preceding species by the rows of small spines which
beset their outer sides as far as the middle The point is flat

and closely articulated.
" The second dorsal has 19 or 20 very broad, sharp-pointed rays, which

are so close together that they come into contact in the middle.
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" The anal fin is constructed like the preceding.

"The broad caudal fin is distinguished from that of the preceding
species by a greater number of rays, and especially by many series of

small spines on the outer side of the rays, as fig. 17 shows. In this

species also the stomach with its smooth coat is visible."

Another species of Coelacanthus, from the Kupferschiefer of

Richelsdorf, is described by Count Miinster, at p. 49 of the same
part of his "Beitrage," under the name of Ccelacanthus HassicB,

Though only a damaged skeleton without scales, it agrees closely,

in general form as well as in its essential details, with Ccelacanthus

striolaris.

The teeth are not recognizable. A few large scales lie scattered

about. They are very large, but so thin that their proper form is

not clearly distinguishable. However, they are all rounded off,

smooth, raised from the exterior towards the middle, and cor-

respondingly depressed below.

The anterior dorsal fin possesses ten very long, strong, simple

rays, which are somewhat crenulated on the outer side, and jointed
towards their end. The second dorsal fin has much finer articulated

rays. The great ventral fin has long laterally crenulated rays

;

the vertebral column is unossified ; the spinous processes of the

vertebrse are only to be seen distinctly on the dorsal side of the

vertebral column, and increase in size towards the tail.

It is clear from these descriptions that Count Miinster was the

first to indicate and define most of the great features of the

organization of the Coelacanthines, viz., the unossified vertebral

column ; the absent ribs ; the shelly-walled internal organ, " like

ihsit Macropoma" \ the well-ossified head; the two dorsal fins; and
the remarkable tail, with the singular characters of the fin rays.

Professor Agassiz first published his views respecting the

Coelacanths in 1843, when the second part of the second volume of

the " Recherches sur les Poissons Fossiles " appeared.

In treating of the Family of the Coelacanths," he writes, at

p. 168 of this work, as follows:

" The Family of the Ccelacanths.

" I unite in this family many genera of an altogether peculiar phy-
siognomy, but with whose true affinities I am, as yet, only very im-
perfectly acquainted. A remarkable peculiarity which has struck me in

most of these fish, is the circumstance that their bones, and notably their

fin rays, are all hoUow internally, a peculiarity which is not met with
in other ganoids, and which is the origin of the name " Coelacanth " which
has been conferred on the family. This character is especially striking

in the true genus Ccelacanthus. To this singular structure of the bones
is added another more apparent and more external character, viz., the

form and disposition of the fins, and the mode of articulation of the rays ;

and, in the first place, most of the rays are stiff, or only articulated at

their ends. Their combination with the apophyses [neural arches and
spines] and inter-apophysial [inter-spinous] bones, is very singular,
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especially in the caudal fin, the rays of which are supported by inter-

spinous bones ; an arrangement which, in other fishes, is found ordinarily

only in the anal and the dorsal [caudale in the text]. Lastly, the

vertebral column is prolonged, more or less distinctly, between the prin-

cipal lobes of the caudal fin, so as to form a median taper process."

Professor Agassiz then adverts to the resemblances and differ-

ences between Coelacanthus and Macropoma, in a passage which I

shall cite hereafter, and proceeds

:

" Taking into account the extraordinary development of the dentary

system in some genera of this family, and particularly in Holoptychius,

one is tempted to approximate the Ccelacanths to the Sauroids

;

whilst the dentition of the genus Undina^ as it has been described by
Prof. Mitnster, would seem to establish a closer affinity with the Pycno-
donts. On the other hand, the scales exhibit peculiarities which are to

be met with in no other family, whence I have been disposed to arrange

the Coelacanths provisionally between the Sauroids and the Pycnodonts.

It may be, however, that their true place is near the Scleroderms, or the

AccipenseridcB.''

Of the genus Ccelacanthus itself, Professor Agassiz remarks

(p. 170):

" This genus, which I regard as the type of the family, was long known
to me only by fragments ; but these were so different from most other

ichthyelites, that I did not hesitate to form them into a distinct genus.

What especially struck me was the form and the structure of the fins,

their relation with the interspinous bones, and the manner in which the

apophyses [vertebral arches and spines] are united on the one hand with the

bodies of the vertebras, and on the other with the interapophysial [inter-

spinous] bones. The apophyses divide at their bases into two branches,

forming a fork, which embraces the body of the vertebra ; to this

apophysis succeeds an ossicle, which, instead of being interposed between
two apophyses, is fitted on to the end of one, so as to form its direct

prolongation. The ray properly so called, the longest of the three pieces,

is also forked at its base ; its extremity alone is jointed, but never bifur-r

cated. These three pieces, the apophysis, the inter-apophysial bone,

and the ray, are about equal in length, and are all three hollow

This singular structure characterises most of the rays which lie at the

posterior part of the body ; now as, usually, only the anal and the

dorsal have inter-apophysial bones, I at first concluded that these two
fins must be excessively developed ; and what helped to strengthen me
in this idea, was the fact that the vertebral column appeared to be con-

tinued beyond the two azgyos fins, to form, further on, a bundle of very
small articulated rays, attached directly to the vertebras. But Lord
Enniskillen's discovery of an entire specimen of this remarkable type

has completely modified my views. It now appears that besides the

fins of so exceptional a structure, which I regarded as anal and dorsal,

this fish has a very distinct normal anal and two dorsals. Now, unless

the existence of three dorsal and two anal fins of very different structure

—an arrangement which occurs in no known genus of fishes—be
admitted, it is necessary to regard the terminal fin of the body as a

caudal. For the rest, this is not the only known example of a caudal

supported by inter-apophysial bones, the caudal of Polypterus hichir

being supported by similar bones, at least its upper lobe. What is truly

exceptional is the prolongation of the tail beyond these rays, and the

little fascicle of articulated rays surrounding its extremity. In this
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respect my genus Cmlacanthus very nearly approaches the type of a
fish from the Lithographic limestone of Kehlheim, for which Count
Milnster has proposed the generic name of Undina. But notwithstanding
this analogy, and the altogether similar disposition of the other fins, the

fish in question is distinguished by many peculiarities which do not
permit it to be confounded with Ccelacanthus. The most important
difference is presented by the dentition. The genus Undina has, accord-
ing to Miinster, pavement-like teeth, very similar to those of certain

Pycnodonts. Ccelacanthus^ on the other hand, has conical teeth, like the
Sauroids, and everything leads to the belief that it is a carnivorous fish, so

that, far from belonging to the same genus, it is doubtful whether it

belongs to the same family. Leaving the caudal aside, the other fins of

the genus Ccelacanthus present a very simple structure, composed of

slender but not dichotomous rays. The first dorsal corresponds to the
extremity of the pectorals. The second is opposite the space between
the ventrals and the anal. The anal itself is very closely approximated
to the caudal. This last fin (comprising in it the bundle of articulated

rays which fringes the extremity of the vertebral column) nearly equals

one-third of the total length of the fish. The vertebrae are much higher
than they are long towards the anterior part of the trunk, but they
become sensibly elongated posteriorly. It is the same with the apophy-
ses, which, very slender in the abdominal region, take on a much greater

development in the caudal region. The scales, to judge by the fragment
of C. granulosus^ are large, elongated, and have their posterior edge
rounded. I have not been able to ascertain whether they are enamelled

or not, but the fact that they are found in strata older than the Jura
leads me to suppose that, as in all the fishes of that age, they were
enamelled. Their extreme thinness, no doubt, has made them too

fragile to be often preserved. I conclude from this description that the

genus Ccelacanthus, although near the genus Undina of Count Miinster,

is nevertheless different from it, and that the latter should therefore form
a separate type in the Ccelacanth family. Consequently it will be
necessary to exclude from Ccelacanthus, and to place in Undina, the

remarkable species which Count Munster has described and figured in

the fifth part of his "Beitrage," under the names of Ccelacanthus

striolaris and Kdhleri. The true genus Ccelacanthus is at present

restricted to the coal, the Zechstein and the Muschelkalk. I am ac-

quainted with six species.

" Ccelacanthus granulosus, Agass. (Vol. 2, Tab. 62).

" The species to which I give this name was for a long time the only

one known, and the two fragments which are figured were the only

representatives of this remarkable family. Both represent the posterior

part of a fish of very large size, which, to judge by the relative positipn

of its fins, ought to have been at least two feet long

As a general rule the apophyses (neural spines and arches) and the

inter-apophysial bones are equal in length. The rays, on the other

hand, are a little longer, but they are never jointed down to their bases.

The cleft of the ray into which the point of the inter-apophysial bone is

inserted is much narrower than that of the apophysis (neural arch),

which embraces the vertebral column. It is probable, from all I have
been able to see, that, in reality, these anomalous rays are composed of

filaments [Jilets~\, as in most other fishes, only these filaments do not

become separate. The rays at the extremity of the caudal fin are

exceptions to the general rule, inasmuch as they are directly attached

to the vertebral column, without being borne either by an apophysis, or
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an iuter-apophysial bone. They are articulated, and appeared to be

divided at their apices. It is these little rays which I considered, at

first, to belong to the true caudal fin. I have explained above, in

speaking of the genus, the reasons which have led me to withdraw this

opinion, when I had the good fortune to discover a complete specimen
of the type in the collection of Lord Enniskillen. Thanks to this

discovery, I have been able to investigate the form of the vertebrse,

which I found very massive, like the rest of the vertebral column. It

has also led me to consider as a caudal fin all that great fin, borne by
interapophysial bones, above and below the extremity of the tail ; and, as

an anal, the simple fin which precedes them below. The anal is com-
posed of much more delicate rays, which, however, equally possess the

peculiarity of being bifurcated and articulated only at their ends. The
anterior ones are completely undivided.

" The granular spots observable here and there on our specimens are

remains of the integument. I have seen fragments of scales only in a

portion of another species of Coelacanth, and from their structure I do
not doubt that our Cvelacatithus granulosus was covered with similar

scales. They are very delicate, and the concentric rings are very
readily distinguished in them. The raised granulations which ornament
their surface have originated the name C granulosus, which I have
given to this species.

" It was found in the Magnesiam limestone of East Hickley, and the

originals of the plate are in M. Witham's collection.

" The species the description of which I reserve for the future, are

—

" 1<^. Ccdacanthus Phillipsii, Agass. The caudal is more rounded
than in C. granulosus, its rays are more close set and jointed nearer to

their (proximal) ends. The apophyses of the caudal vertebrce are very
long and delicate. The scales are large, and rounded posteriorly. From
the Carboniferous rocks of Halifax.

" 2^. Ccelacanthus minor, Agass. A very small species, remark-
able for its very short inter-apophysial bones. The joints of the rays,

properly so called, are longer than wide. The whole caudal is scarcely

more than an inch long. From the Muschelkalk of Luueville.
" 3^. Ccelacanthus gracilis, Agass. A species of unknown origin,

distinguished by its elongated form ; the pedicle of the tail, in particular,

tapers evenly [est tout d'une venue'], and its rays are less close set than
in the other species.

4°. Ccelacanthus lepturiis, Agass. From the coal of Leeds. This
species is still smaller than C. minor ; its scales have rugose surfaces.

" 5^. Ccelacanthus Munstcri, Agass. A beautiful species from the

coal of Lebach, discovered by Lord Enniskillen, and characterized by
its heavy form. It is in this species that I first saw the conical and
hooked teeth of the genus Ccelacanthus.''''

The ascription of ossified vertebras to Ccelacanthus is certainly

erroneous, and in the Preliminary Essay" (1. c. p. 16), I have
already given the reasons which lead me to demur to Professor

Agassiz's views regarding the systematic position and affinities of

the Coelacanths. Furthermore I have shown that " Ccelacanthus'"'

Munsteri is not a Ccelacanthus-, and, consequently, that so far

as the arguments in favour of an essential difference between the

dentition of Undina and Ccelacanthus are based upon the dentition

of that fish, they are untenable.

In Professor King's " Monograph of the Permian Fossils/'
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(1850), Sir Philip Egerton describes and figures a specimen of

Ccelacanthus granulatus in his own collection.

" It shows little more of the fish than the figures given by Agassiz ;

but the scales are in a better state of preservation ; they are irregularly

rounded, and marked by fine undulating concentric lines. The enamel
is thickly covered v^ith the granulations which suggested the specific

name. The second dorsal fin is also shown ; it seems to have been
larger and the rays thicker than in the anal fin opposed to it. The
extremity of the tail is dislocated, and is seen in the lower part of the

plate," p. 235.

The next page of the Avork cited contains the description of

—

Ccelacanthus caudalis.

" There is a charming little specimen, in the possession of Lord
Enniskillen, of a Coelacanth, which I am inclined to think can scarcely

be referred to the preceding species. The entire length does not

equal that of the tail of the smallest specimen of Ccelacanthus granu-
latus I have seen. The latter species is supposed by Agassiz to

have been two feet in length ; this fish measures only five inches. The
head is rather more than a fifth of the total length ; the second fifth

includes the first dorsal, the third fifth extends to the back of the second

dorsal, and from thence to the end of tail, occupies the two remaining

fifths. This large proportion of the caudal region inclines me to adopt

the specific name given above. The body is slender and of uniform size.

The first dorsal fin is composed of about eight strong rays ; these are

carried upon thick inter-apophyses ; and the corresponding neurapo-

physial elements of the vertebrae are enlarged to support them. The
same arrangement is seen in the second dorsal, but the fin rays are more
slender and more numerous. The pectoral, ventral, and anal fins are

of moderate dimensions and slender structure. The tail is broader,

and terminates more abruptly, than that organ in Ccelacanthus granu-
latus.''^

The only other descriptions of Coelacanths (other than Macro-

poma) of which I have any knowledge, are contained in the

following brief notes upon Carboniferous fishes of the United

States, entitled "Description of several new genera and species

of Fossil Fish from the Carboniferous Strata of Ohio," by Dr.

Newberry, contained in the " Proceedings of the Academy of

Natural Sciences of ^Philadelphia," vol. viii. p. 98, 1854.

Ccelacanthus, Agass."

1. C. ROBUSTUS, Newb. Body robust, 1 foot 6 inches in

length; upper surface of cranium covered with small closely-

approximated tubercles, maxillaries and opercula threaded with fine

parallel, sometimes interrupted, lines. Margin of opercula in

mature specimens wavy.
" Scales elliptical, thin, 7 to 9 lines in length, nearly half the

surface exposed ;
exposed portion covered with thread-like lines,

similar to those of the opercula and maxiUaries, and which con-

verge towards the posterior angle of the scale.

" C. ORNATUS, Newb. Body, fusiform, slender, scarcely wider
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than the head ; size small, not exceeding 4 to 5 inches in length

;

upper surface of head ornamented with tubercles, which are much
larger and more remote than in preceding species ; opercula and
maxillaries threaded, and like the scales, having stronger markings
than in the larger species.

Eadial formula, A.D. 8 ; P.D. 5 ; C. 24 ? ; A. 6 ; V. ? ; P. ?.

C. ELEGANS, Newb. Body fusiform, robust, 6 to 8 inches in

length ; cranial surface covered with closely-approximated tubercles;

surface of opercular and maxillary bones threaded. All the orna-

menting of the head relatively stronger than in C. robustus, but
less so than in C. ornatus. Scales similar in form and markings to

those of both these species, but more delicate than either. An-
terior dorsal fin slightly in advance of ventrals ; posterior dorsal

as much forward of anal fin.

Eadial formula, A.D. 7 ? ; P.D. 5 ; C. 22 ; A. 6 ; V. 9 ?."

In the course of the preceding history of the gradual discrimi-

nation of the forms which constitute the genera Coelacanthus and
TJndina, the following species have been mentioned :

—

Genus.

Ccelacanthus

Undina

Species.

1. lepturns, Agassiz.

2. Phillipsii, Agassiz.

3. robustus, Newberry.
4. ornatus, Newberry.
5. elegans, Newberry.

6. granulatuSy Agassiz.

7. Hassice, Miinster.

8. caiidalis, Egerton.

9. minor, Agassiz.

10. striolaris, Miinster.

11. Kohleri, Miinster.

Formation.

Carboniferous.

Permian.

Triassic.

Oolitic.

Besides these there are Codacantlius gracilis^ Ag. of unknown
locality and formation, and the so-called " Coelacanthus " Munsteri,

which must be excluded from the genus Ccelacanthus.

To the important question, how many of these nominal species

are truly distinct, and w^hat are their diagnostic characters, I must
confess myself unable to give any satisfactory reply.

I have examined the specimens originally named Coelacanthus

lepturus by Agassiz, in Lord EnniskiUen's collection, and I enter-

tain no doubt that the specimens from the Staffordshire coal-field

described in the present decade are specifically identical with these ;

but I can find no certain diagnosis by which this species is to be
distinguished from the C. elegans of Newbery (though I by no
means affirm the identity of the two), and I have not seen (7. Phil-

ipsiiy C. robustus, SLiid €. ornatus.
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i have examined specimens of C. HassicB and C. granulatiis in

Lord Ennisldllen^s collection. They are undoubted Coelacanths,

a specimen of C, Hassice exhibiting the characteristic anterior

dorsal interspinous bone, but no scales were preserved in any of

the examples, nor were they in such a state as to allow of any
useful comparison of the proportions of the body and fins.

C. caadalis is discussed below. Of C. minor I have seen no
specimen, and Prof Agassiz' diagnosis is insufficient to enable

me to give any opinion concerning its specific distinctness.

Again, the differences between the genera Ccelacanthus and
Undina appear to me to be anything but clearly made out. The
close similarity of the two genera in the broad features of their

structure is indubitable ; and it is open to doubt whether the

differences in the dentition are not more apparent than real.

Under these circumstances I shall adopt the generic and specific

names, which have been used by my predecessors, provisionally, and
without intending, for the present, to express any opinion as to

their real value.

/. Ccelacanthus lepturus, Agassiz.

No. 1. The specimen represented in PL II., Jigs. 1, 2, 3, 4.

This fossil fish is nearly entire, only a small portion of its caudal

extremity being absent. Its total length could not have exceeded

five inches.

The length of the head appears to have been about 1'3 in., but

the snout is somewhat crushed, and the occipital boundary is but
indistinctly indicated.

The depth of the body, at the level of the anterior edge of the an-

terior dorsal fin {D) is 0*95 in. The anterior dorsal fin itself is 0*75 in.

distant from the occiput, and 0*2 in. broad at its base. Twelve
stout fin rays can be. counted in it, the anterior three being shorter

than the others, and gradually increasing in length to the fourth,

which is about 0*75 in. long. I can discern no ornamentation

upon any of these fin rays, which appear to be quite smooth, and
become divided into broad quadrate joints in their distal moieties.

The remains of a large interspinous bone are seen at the base of

the dorsal fin rays, and supporting them.

The fin rays of the second dorsal have disappeared, but I believe

I can perceive indications of its interspinous bone.

The caudal fin (C) is very imperfect ; tl)e anal and pectoral fins

are absent ; but the right ventml
( V) is seen in place, a little behind

the level of the anterior dorsal. It is a considerable fin, as large

as the anterior dorsal itself.

The scales of this fish are thin, flat, cycloidal, and 0*15 to

0*2 in. in diameter. The middle of the posterior margin of many
of the scales (figs. 3 and 4) is produced, so that the exposed portion

is nearly triangular. The sculpture consists of raised, continuous,

ridges, which converge towards the middle line.
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The pectoral arches are strong and broad, and have somewhat
spatulate upper ends ; they exhibit no sculpture.

Some points in the structure of the skull are so well displayed in

this specimen that I have given an enlarged view of it in fig. 2.

The posterior moiety of the roof of the skull(^) meets the anterior

at an obtuse angle, and exhibits no trace of sutures. The outer

surface of this, apparently single, bony shield is ornamented with
minute oval tubercles of enamel, which, posteriorly, run together

into short ridges. Very little of the anterior moiety of the roof of

the skull is preserved, but so much as remains shows a similar

ornamentation.

The right operculum ( Op.) is broad and triangular ; its surface is

marked by ridges, which take a radiating com^se from its anterior

superior angle. These ridges are rather more interrupted, and as it

were tuberculated, than they are shown to be in the figure.

Between the dislocated operculum and the suspensorial apparatus

for the lower jaw, several ossified branchial arches (jSr.) are

visible.

The suspensorium itself consists of a closely united hyoman-
dibular (H.M) and palatoquadrate (P. Qu.) portion. The latter

is a triangular strong plate of bone, and its downwardly and
backwardly directed apex ends in a stout condyle for articulation

with the mandible. Its upper edge is sharp and free, and its an-

terior thinner angle becomes connected with the skull, but, in

what manner, the state of the specimen does not enable me to say.

The hyomandibular portion of the suspensorium is, inferiorly,

covered by the palatoquadrate, but above, it appears, to be stout

and prismatic. External to the anterior two-thirds of the outer edge
of the palatoquadrate, what appear to be the remains of a maxilla

are visible.

Emerging from beneath the anterior attachment of the palato-

quadrate, there is a small process of bone which enlarges at its free

end (d). A similar process, apparently developed from the prefrontal,

is seen in Macropoma and Undina. In front of this, obscure traces

of one or two sharp pointed teeth are visible.

The impressions of the right ramus of the lower jaw, and of

one of the displaced jugular plates (G^) are to be seen below the

head.

This instructive specimen (like the others, unless the contrary

be stated,) was obtained from the Coal measures of Pendleton by
Mr. Molyneux, and is now in the Museum of Practical Geology.

No. 2. The specimen represented in PL Ilh^jigs. 1., \a.^ \h.

This is a figure, magnified to twice the natural size, of a small

Ccelacanthus Upturns, not more than three and a half inches long,

and so disposed as to display the unusually perfect caudal extre-

mity very well.

The skull is about 0*7 in. long ; and, posteriorly, where it is much
crushed, it has about half that width.

It is seen from below, and the interspace between the rami of

the mandible {a, a) is occupied by the two broad and elongated

16295. B
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jugular plates (G). The surface of each of these bones ex-

hibits a very peculiar ornamentation, consisting of delicate undu-
lating ridges, which, on the whole, run more or less parallel with the

outer edges of the jugular plate, but, in front, converge towards its

inner edge. The peculiar form and sculpture of the rami of

the mandible, are better displayed by other specimens. In front

of their symphysis there is a confused mass, doubtless formed
chiefly by the premaxillse, and which exhibits indications of small

teeth.

The broad ends of the pectoral arches are displayed at b ; but

the pectoral fins are not visible.

The large, obtusely lobate, ventral is well shown at V. It has, at

present, fourteen fin rays, which gradually increase in length on
either side towards the middle four, which are about equ^l. These

rays present no sculpture, but the broad jointing of their distal

halves is very well displayed.

The remains of the dorsal fin appear at D.
The caudal fin has about ten fin rays above and below, which

are connected with the neural spines by interspinous bones. The
rays are jointed in their distal moieties ; and the hindermost ones

are shorter than the others, and lie more nearly parallel with the

axis of the body. The latter narrows rapidly from the commence-
ment of the caudal fin, and continues scaly to its truncated and
evidently broken extremity.

The scales «, fig. la, have the same form and sculpture as in the

preceding specimen. Fig. 1^. exhibits a magnified view of the

ornamentation of part of one of the jugular plates.

No. 3. The specimen represented in PL III.,fig, 2.

The chief interest of this specimen (figured of twice the natural

size) arises from its .showing at h the crushed walls of the ossified

air bladder, and, at a, what appears to be the interspinous bone of

the posterior dorsal fin. Its crura diverge at a somewhat more
open angle than that shown in the figure. The anterior dorsal fiii

(Z)) of this specimen is unusually long.

No. 4. Tlie specimen represented in PL III,, figs. 3, 3a, and PI, IV.,

figs. 1 and 2.

Of these figures the first is of the natural size ; the two others

are magnified, and fig. 2, Plate IV,, has been accidentally inverted.

They are taken from the two counterparts of a split specimen, and
throw much light upon the structure of the mandible, the jugular

plates, and the branchial apparatus.

Each ramus of the mandible (Mn), when viewed laterally, as in

fig. 2, Plate IV. (which represents the right ramus) presents a nearly

straight lower margin, while the upper edge is sinuous ; the upper
contour of the ramus attaining its greatest height rather behind its

centre, and thence rapidly descending forwards and backwards. In
the horizontal plane, the hinder part of each ramus is nearly

straight, but its anterior end curves sharply inwards towards that

of its fellow (Plate IV., fig. 1), to the symphysis.
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The outer surface has an ornamentation composed of minute
ridges of enamel^ the ridges having a direction generally parallel

with the axis of the ramus.

In the elongated oval jugular plate (G) of this specimen (Plate

lY., fig. 1.), the ridges of the ornamentation are more completely
transverse to the axis of the plate than in the specimen No. 3

(Plate III, fig. 2).

The impressions of five strong bony branchial arches are plainly

visible on the left side. Minute horny, or osseous, filaments seem
to have been set at right angles to the branchial arches along their

edges (Plate IV., fig. 1).

Connecting the branchial arches is a strong median ossification,

consisting of an anterior cruciform part, and a posterior elongated

spatulate portion. The two anterior branchial arches are con-

nected, the one with the outer end, and the other with the base, of

a tranverse arm of the cross ; the three other arches unite with

the sides of the posterior division, while the long spatulate end
lies free between the hindermost pair of arches (Plate IV., fig. 1).

Fig 3a. represents a scale of this specimen magnified.

No. 5. The specimen represented in PI, IV., j^^, 3.

The under surface of a crushed head of Ccelacanthus lepturus,

showing the ornamentation of the jugular plates. In the collection

of Edw. Binney, Esq. F.R.S.

No. 6. The specimen represented in PI. IV., figs. 4 and 5.

These fragments, figured of the natural size, show, in, fig. 4, the

elongated pelvic bones still connected with a part of the ventral

fins ; and, in fig. 5, the anterior (D) and posterior (Z)^) dorsal

fins, apparently but little displaced from their normal position.

No. 8. The specimen represented in PI. IV., fig. 6.

A very perfect hinder moiety of a Ccelacanthus, somewhat

larger than any of the foregoing, drawn IJ times the size of

nature.

The persistent notochordal space, with the superior and inferior

bony arches and spines, the interspinous bones, and the fin rays,

are very clearly displayed. There seem to be 12, or perhaps 13,

fin-rays in each lobe of the caudal fin ;
and, as in No. 2, the pos-

terior fin-rays lie nearly parallel with the axis of the body.^ The

jointing of the broad distal portion of these rays in very distinct.

The scaly central part of the body (C^) passes backwards into a

prolongation about 01 in. wide, also covered with small scales, and

beset along its upper and lower margins with small fin-rays,

which appear to be simple and unjointed.

Ccelacanthus Upturns attained considerable dimensions. A spe-

cimen obtained by Mr. Molyneux from the Ladies Well Colliery,

B 2
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Cheadle, North StaiFordshire, shows that the parieto-occipital re-

gion of the head was at least 1 '5 in. long, and that the length of the

whole head could not have been less than 3:^ inches. The entire

fish, therefore, was probably not less than 12 to 14 inches in

length.

In this large specimen the surface of the parieto-occipital region,

and of so much of the frontal region of the skull as is preserved,

as well as that of the opercula, are covered with oval tubercles

of enamel, set so closely as to leave no interspace. On the parieto

occipital shield these tubercles are about ofan inch long, but

on the opercula and the fragments of the external facial bones

they become both actually and proportionally longer. The left

pectoral fin is about an inch and a half long, and has a distinct,

though small, scaly lobe. The ornamentation of the scales is

quite as in the smaller specimens, but the scales are fully 0'3 in, in

diameter.

//. Ccelacanthus elegans, Newberry.

I am indebted to Sir Philip Egerton, Bart, for the opportunity

of studying several specimens of the Ccelacanthus elegans of

Dr. Newberry, from Listen, Ohio, and I figure three of them for

comparison with Codacantlius lepturus.

No 1. The specimen represented in PI. V.,Jig. 1.

The caudal extremity of this specimen is broken ofi\, but its

extreme length, when entire, could hardly have exceeded 5'75 in.

The length of the head is 1*3 in., so that the whole body was be-

tween four and five times as long as the head.

The fish is crushed in such a manner as^ to have its depth un-
naturally increased, and the right ventral fin is seen to be de-

tached, and lies below the left. From the line of the back at the
front boundary of the first dorsal fin, to the opposite point of the
belly is 1*4 in.

The scales, in a tolerably good state of preservation, are about
0-15 in. in diameter, thin and flat, and would be circular were not
their posterior margins produced into an obtuse point (Plate V.,

fig. 3).

Each scale is ornamented with narrow, wavy, nearly parallel

ridges, which converge towards and meet along, a line drawn
through the centre and the point of the scale. I observe no
marked differences among the scales of different parts of the body,
nor any trace of a lateral line.

The neural arches have the ordinary form, and are close set.

A series of subvertebral arches correspond with them in the caudal
region, but there is no more trace of ribs in this species than in C.
lepturus.

Fourteen or fifteen fin rays, jointed in their distal portions, are
discernible in the anterior dorsal fin (Z)), and seven or eight in the
posterior (J^), the anterior edge of which is opposite the most
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anterior subvertebral bones, A large single interspinous bone
supports the anterior dorsal fin, but the interspinous bone of the

second dorsal is concealed.

The anal fin {A) is but obscurely indicated, but lies rather in

front of the anterior margin of the second dorsal. The left

ventral fin is in place, and is situated as in (7. lepturus. The strong

and broad bones of the pectoral arch are devoid of sculpture ex-

ternally, and in form resemble those of C. lepturus.

The upper contours of the anterior and posterior regions of the

skull do not pass evenly into one another, but meet at an obtuse

angle. The operculum is large, extending from the roof of the

skull to near the angle of the jaw, and has the form of a triangle

with the base upwards. It is ornamented with fine ridges, which,

on the whole, radiate from its anterior superior angle. The struc-

ture of the skull in front of the operculum cannot be deciphered.

The mandible is in place, though a good deal broken. So much
of its outer surface as is preserved exhibits the characteristic

sculpture.

Minute conical teeth are visible at the anterior end of the snout,

and there is one in the palatine region, but these teeth are detached,

and but obscurely visible.

No. 2. The specimen represented in PL V.^Jig, 2.

In this example the tail, with the anal {A) and second dorsal (D^)

fins, are well displayed. Twelve fin rays, having the same arrange-

ment as in C. lepturus^ can be counted above and below, and there is

a medial scaly caudal prolongation, which, however, is not suffi-

ciently preserved to show the small fin rays which it doubtless

possessed.

No. 3, The specimen represented in PL V.,Jig. 4.

A much crushed head, showing the jugular plates and scales of

Coelacanthus elegans, and exhibiting three, or perhaps four, sharply

pointed conical teeth, connected to all appearance with the pre-

maxilla. The largest of these teeth is not more than 0*05 in.

long. The ornamentation of the jugular plates is like that in

C. lepturus.

- III. Coelacanthus caudalis, Egerton (Plate V., fig. 5),

Sir Phihp Egerton's excellent account of this species has

already been quoted at length, and I describe and figure the type

specimen anew, merely for the purpose of comparing it with the

Coelacanths already described, and of using it to supplement the

information derived from them.

In fact, although the head of this specimen is much crushed,

the extreme end of the tail is absent, and the scales are wanting,

the skeleton of the trunk and fins has left the mark of its parts

in almost undisturbed relation to one another.
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The animal is a little bent up towards the dorsal side. Its

length, measured in a straight line, is 47 in. ; the head is I'l in.

long, or, as in C. elegans^ rather more than one-fifth the whole body.

The front edge of the anterior dorsal fin {D) is distant 1'85 in.

from the end of the snout, and the base of this fin is 0*25 in. long.

From the front edge of the first dorsal to that of the second {D^) is

a distance of 0*95 hi. ; the base of the second is 0*2 in. long. The
front edge of the upper lobe of the caudal fin (C) is 0*7 in. from the

front edge of the second dorsal, and 3 -6 in. from the end of the

snout. Only the right pectoral fin, detached from the pectoral arch

and thrown backward, is visible. The two ventrals (F) close

together, and opposite the level of the posterior margin of the

anterior dorsal, are apparently in, or close to, their natural position ;

they are distant 2*35 in. from the snout.

The small anal {A) is opposite the second dorsal, and 315 in.

from the snout.

The greatest depth of the fish, 0*95 in., is opposite the first

dorsal fin.

The pectoral fin (P) is rather more than 0'5 in, long, and 0*2 in.

broad at its base ; it is obtusely lobate, and contains, at fewest,

18 fin-rays. The foremost of these rays are unjointed through
the greater part of their length.

The ventral fin (F) is 0*6 in. long and about 0-2 in. broad, or of
nearly the same size as the pectoral. It is obtusely lobate, and 17

or 18 fin-rays may be counted in it. As in the pectoral fin, the

foremost of these fin-rays are shorter than the others, and remain

undivided through a great part of their length.

An impression of one, or both, of the pelvic bones (^Pv) lies in

front of the ventral fins, but apparently out of its normal position,

as its base is in advance of these fins.

The anal fin (A) is somewhat bent upwards and backwards out

of its natural position. What there is of it has a length of 0*4 in.,

a breadth at the base of 0*15 in. Fifteen or sixteen fin-rays may
be counted, and they appear to be similar in structure to those of

the pectoral and ventral fins. There is no evidence that this fin

was lobate.

The base of the inferior lobe of the caudal fin (C) is 0-75 in.

long, and exhibits 14 fin-rays, the hindermost of which are nearly

parallel with the axis of the body, and probably indicate the

natural termination of the fin. The anterior are shorter than the

posterior fin-rays, and, so far as they are preserved, none of the

fin-rays exhibit distinct joints.

The upper lobe of the caudal fin resembles the lower, and
begins opposite to, or perhaps a little in advance of it.

The interspinous bones appear to correspond in number to the

fin-rays, (unless there may be one or two in front which have no
fin-rays,) and to be broader at each end than in the middle.

Opposite the anterior end of the caudal fin, the whole depth of the

body is about 0*65 in., and is divided into five nearly equal areas

by the impression of the notochord in the middle and those of

the vertebral arches and interspinous bones, above and below.
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The second dorsal fin (D^) contains 14 rays ; its basal breadth
is 0'2 in., its length not less than 0*5 in. The rays are slender,

and only become jointed towards their extremities. The peculiar

forked interspinous bone of this fin is not in its place, but I
believe I can trace indications of it in the space between the

lower edge of the first dorsal and the ends of the neural arches.

The first dorsal {D) is fully 0*8 in. long and 0*25 in. broad at the

base ; 11 or 12 fin rays can be counted^ which are much stronger

than those of the other fins, and, like the others, are only jointed

at their tapering distal ends. I observe no spine-like tubercles

upon these, anymore than upon the other, fin-rays. The impres-

sion of the broad interspinous bone of this fin is plainly visible

in situ.

About 23 close-set superior^ or neural, ossified arches, occupying
about 0*5 in., may be counted immediately behind the head. The
spinal column is there interrupted for nearly the same distance,

and a solitary neural arch is seen thrown down out of the series.

Behind this point the neural arches are undisturbed, and opposite

them, on the ventral side of the body, the series of subvertebral

arches commences. That the point at which these commence is,

in fact, part of the caudal region is shown by its relation to the

position of the ventral fins. More than 40 neural arches can be

counted behind the break, and there were therefore probably not

fewer than 80 in the whole series. The number of subvertebral

arches cannot be satisfactorily ascertained. There are no ribs

in the dorsal region.

I am inclined to think that a distorted and V-shaped elevation

which occupies the portion of the cavity of the body immediately

under the anterior dorsal fin^ is the remains of the ossified air

bladder.

The head is so crushed that nothing definite can be made of

-its structure. The strong pectoral arches are discernible imme-
diately behind it, but they also are much crushed.

No sculpture is visible upon what remains of the cranial bones.

IV. Coelacanthus elorigatus, Huxley.

The specimens to which I have applied this name, rather

because I cannot identify them with any other species than be-

cause they have good positive characters of their own, are all mere
impressions in shale, from Ballyhedy, near Ballinhassig, county of

Cork, Ireland. They were sent to me by my colleagucj Professor

Jukes, the local director of the Geological Survey of Ireland, and
are now in the collection of that Survey.

No. 1. The specimen represented in PL V., Jig. 6,

This fish was probably about 3*5 in. long when entire. The
head is somewhat less than one inch long, and appears more elon-

gated and tapering in proportion than in the other species.

The anterior edge of the dorsal fin is 0*65 in. from the head,



24 BRITISH FOSSILS.

and is thus further back in proportion ; the depth of the body at

this point is 0*5 in.

The cranial impression is marked by deep and irregularly dis-

posed lines, the correspondence of which with the probable out-

line of the cranial and facial bones is not apparent. Besides

and between these markings the impression of the skull presents

traces of a minutely granular, or lineated, sculpture.

The anterior dorsal fin (D) is 0*5 in. long, but only eight or nine

of its fin rays are preserved, and there is no trace of the inter-

spinous bone. There is an interval of 0*7 in. between the bases

of the anterior and posterior dorsal fins, and the latter {D^) exhibits

13 or 14 long fin rays, with one or two short ones in front ; the

whole fin is 0*4 in. long.

The impressions of both bones of the pectoral arch are dis-

cernible, and the confused fin rays of apparently both pectoral

fins (P). Each fin was about 1*5 in. long. About 37 neural arches

may be counted, those nearest the head being smallest. There
are no dorso-abdominal ribs, and the subventral bones begin nearly

opposite the 25th neural arch. No ventral fins, nor any part of

the caudal, are visible, in consequence of the breaking away of the

matrix in their region.

No, 2. The specimen represented in PI. V., fig. 7.

This is very like the preceding, but in some respects it is more
complete. The extreme length is 3*6 in. The length of the

head is about 0"85 in., unless the anterior end of the snout is

absent. The head presents longitudinal and oblique groovings

similar in their general character to those of the foregoing ex-

ample : and, as in the latter, there is a rounded depression, like an
orbit, situated at the junction of the posterior and the anterior

three-fourths of the length of the head. Here and there, indications

of a granular and lineated sculpture are visible. The impressions of

the bones ofthe pectoral arch are well seen ; they appear not to have

been so rounded and expanded above as in the other Coelacanths.

Twenty-five dorsal abdominal neural arches, unaccompanied by
ribs, can be counted (there were probably several more) before the

series of subvertebral bones begin, on the under side of the space

occupied by the notochord.

The front edge of the anterior dorsal fin (-D) is 0*6 in. from the

posterior end of the head. At least ten rays can be counted in it,

but its distal end being hidden under matrix, its precise length

cannot be ascertained. An interval of 0*6 in. separates the bases of

the two dorsals, and so much of the second {D^) as is visible, shows

it to have been, as in the preceding specimen, stouter than the first

dorsal. Thirty-seven neural arches can be counted in front of the

point ofcommencement of the upper lobe of the caudal fin (C), the

impression of which shows it to have had the ordinary Coelacanth

structure. The anal and ventral fins are not visible. Both pec-

torals (P) are seen, the right nearly in place. Its rays are very

delicate and nearly 0*7 in. long if traced to their extreme ends.

No trace of the pelvic bones, or interspinous bones, is visible.
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This Coelacanth appears to have attained much larger dimensions,

as a fragmentary specimen from the same locality has neural

arches 0*45 in. long^ whilst those of the example described nowhere
reach 0*2 inches.

A fragment of a caudal extremity of a Coelacanth, in the same
collection, leads me to suspect that a second, deeper and shorter

bodied, species may have coexisted with this.

Numerous specimens sent to me by Prof Jukes demonstrate

the existence of a true Codacanthus in the Coal measures of Bally-

bunnion, Kerry. The largest impressions belong to fish about 12

inches long, and the fossils vary from this size to less than six

inches. In none are the scales or the form of the head preserved,

and hence I can give no strong opinion as to the specific dis-

tinctness of this Coelacanth, or its identity with other species. I

am inclined to think, however, that it is rather more slender than

C. lepturus.
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The Genus HOLOPHAG US, Egerton.

The unique specimen upon which this genus is based is thus

described by Sir Philip Egerton in a note at page 1 9 of the " Pre-
liminary Essay " of the tenth Decade :

—

Holophagus Gulo.

" Mr. Harrison's specimen wants the anterior portion from the dorsal

and pectoral fins forwards. From the insertion of the dorsal fin to the

extremity of the tail it measures 11^ inches, and 4J inches in depth.

The stomach is distended with a recently swallowed Dapedius, and a

large coprolite occupies the rectum. The first dorsal fin springs (as in

Macropomd) from a single disc, resulting from the coalescence of the

interneural spines. It contains eight long, thick, undivided, and multi-

articulate rays. They are beset with numerous short spines or tuber-

cles. The second dorsal is situated 4 inches behind the first. Between
the two is seen a strong bifurcate interneural ossicle, which has been
displaced forwards from its proper position at the base of the fin. The
second dorsal fin contains sixteen rays. The anterior ones are short

and slender. The succeeding ones are long, broad, and multiarticulate,

but not tuberculate. The base of the fin is obtusely lobate, with a scaly

investment. The pectoral fins are much mutilated. Judging from
what remains of them, and from some indistinct impressions, they seem
to have been of great size. The anal fin occurs immediately below the

second dorsal fin, with which it con'esponds in form and structure, but
contains many more rays. The ventral fins are mutilated, but their

position below the first dorsal fin is indicated by the preservation of a

pair of strong T-shaped pelvic bones, having their longer limbs directed

forwards, and nearly reaching the base of the pectoral fins. The
caudal fin is of great size, and presents in an eminent degree the most
special and characteristic feature of the Coelacanthus family, namely,
the interposition, in the caudal region, of an interneural between the

neural and dermoneural spines. The base of this spine abuts upon the

extremity of the neural spine, and unites with the true fin ray by an
overlap or splice. This structure coincides with that observed in Un-
dina. In Macropoma the bone of the interneural spine is bifurcate

for the reception of the distal extremity of the neurapophysis. A small

supplemental fin extends an inch beyond the larger caudal fin, as in

Undina and Ccdacantlius. The notochord is unossified. The apo-

physes, both above and below, have very wide bases. The scales are

eurvihnear, and covered with a vermiculate pattern on the upper sur-

face, occasionally broken up into small tubercles."

The specimen referred to in the foregoing description is in the

Museum of Practical Geology, and is figured, one-half the size of

nature^ in Plate YI. ; with enlarged views of a scale, of anal and or

caudal fin-rays. D is the first dorsal fin ; Z)^, the second dorsal

fin; Z)U, its interspinous bone; A, the anal fin; (7, the

caudal fin ; the supplemental caudal fin-rays
;
Pv^ the pelvic

bones.
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The Genus MACEOPOMJ, Agassiz.

/. Macropoma Mantellii, Agassiz (Plates YII. and YIII.)

Attention was first directed to this remarkable genus of Coela-

canth fishes, in 1822, by the late Dr. Mantell;, who, at page 239 of

his work " The Fossils of the South Downs," gives the following

account of the specimens which had fallen under his observa-

tion :

—

Amia ? Leioesiensis. Tab. xxxvii., xxxviii.

"The length of this ichthyolite generally exceeds 18 inches, the

head being equal to one-third of the whole ; the width is about 4*5

inches. The body is of an elongated form, slightly compressed, scaly

and reticulated.

The scales are of a rhomboidal shape, and beset with numerous small

adpressed spines, producing a scabrous reticulated appearance, not unlike

the surface of some kinds of Balistes. The head is angulated ; tlie

orbit large ; the opercula smooth and rounded ; the jaw dentated and
nearly straight. The teeth in the upper maxilla are conical, pointed,

and rather flat ; there are about 40 on each side, of which the eight or

nine anterior ones are the lai'gest. Those of the lower jaw are exceed-
ingly small and very numerous. The dorsal fins are two in number

;

the anterior one {a, Tab. xxxvii.) is placed in a sulcus or groove in

the back, and appears to have been capable of erection or depression

;

it consists of eight strong rays, the two first being garnished with
spines. The posterior dorsal fin {b, Tab. xxxvii.) is remote from the

other, and composed of numerous delicate rays. The pectoral fins are

placed on the thorax, near the lower margin of the opercula. The
ventral fins (c. Tab. xxxvii.) are attached to the abdomen opposite to

the anterior dorsal fin. The anal fin is unknown. The tail appears to

have been rounded, but no perfect specimen of this part has been ob-

tained. The tongue is occasionally preserved {vide Tab. xxix., fig. 6 ;

Tab. xxxiv., fig. 7.) It is of a triangular form, and its surface is covered
with numerous papilljB, The air bladder is of an elongated oval shape,

and lies in the abdomen immediately beneath the spine." *

Dr. Mantell compares the fish with Mugil, Balistes and the

Amia ignota of De Blainville.

In the third chapter of the second part of the second volume
of the " Keoherches," Agassiz established the genus Macropoma
for the fishes discovered by Mantell ; and he describes the
characters of the new genus and discusses its relations in the

following terms :

—

" It is incontestable that this genus has striking afiinities with
the genus Ccelacanthus. The body is similarly thick, and the fins

have a like arrangement. There are, as in Ccelacanthus, two dorsal

fins, one of which lies opposite the interval between the pectorals and
the ventrals, and the other opposite the space between the ventrals and
the anal. The second dorsal is supported by a very strong bone, which
is also found in many other genera of the family. The caudal is largely

* " It may seem scarcely credible that a part of such delicate structure should be
preserved in a mineralized state, yet the fact is unquestionable. I have three speci-

mens in my collection in which it is clearly shown."
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developed, and greatly surpasses all the other fins. The scales also

present a certaiti resemblance to those of Ccelacanthus, in size as well
as in form. But, on the other hand, the structure of the rays is very
different ; their cutting edges are beset with spines, and they doubtless

served as protective weapons to the animal, while those of the Coda-
canthus are smooth. The skeleton is strong, but I have not been able

to satisfy myself whether the bones are hollow or not."

Macropoma Mantellii, Agass.

" The head is very large ; it equals more than
one-fourth of the length of the body ; its bones are strong, and their sur-

face is finely dotted. In the specimen figured in Plate 65 a, the roof of

the cranium, the bones which surround the orbit, the jaws, a part of the

opercular apparatus, the branchial arches, and a part of the thoracic

girdle are readily distinguishable in their natural relations.

" The lower jaw has a very iiTegular outline ; its dentary edge is

grooved in front, and descends towards its articulation with the

OS quadratum. The pterygopalatine arch is very wide, especially

behind. It is the palatines and the vomer which carry the largest

teeth. On the other hand, the superior maxillary, which forms the edge
of the upper jaw, has none.

" The fore part of the head \_front\ is concave, and rises as a rounded
projection above the orbit. The posterior suborbitar is a large osseous

plate, granular on its surface like the cranium ; the anterior suborbitars

are elongated. The operculum has its posterior edge rounded. The
branchial arches are very large and strong, Avhilst the thoracic girdle is

proportionably weak. As in the pike, this arrangement is doubtless

calculated to facilitate the deglutition of a large prey.
" The scales are large, and envelope the whole body in a thick

cuirass, which appears to extend very far on to the caudal, judging by
the impressions observable upon the lower lobe of the tail. The surface

of all the scales is granulated, and this granulation is so persistent as

to be recognizable when the scale is much worn. I have represented

in Plate 65 b, fig. 1, a portion of the body of a fish which I believe to

be the young of the same species, and whose scales are in so perfect a
state of preservation that their minute structure may be studied in

detail. They have for the most part a rhomboidal form, at least they
appear thus when superposed (as in nature). Isolated they present a

very different form, when the root of the scale is preserved, as in fig. 3,

Plate 65 b. Examined with a lens it is seen that the superficial

rugosities are produced by a quantity of little elongated tubercles, or

rather of small pointed cylinders, which cover all the visible part of

the scales. The largest and longest are in the middle of the scale;

those at the sides are shorter and more slender : the covered part of the

scale is completely deprived of them ; it is smooth, and exhibits only

the lines of growth (Plate 65 b, fig. 3). For the rest there is no very

marked difference among the scales of different parts of the body.

I have not succeeded in discovering any trace of the

lateral line ; doubtless the superficial tubercles prevent the mucous
canals from being recognized.

" The fins present peculiarities no less singular than those of

the scales. AH the rays are stiff and very stout ; they do not

dichotomize, and are not jointed ; but on each side they are

beset with a series of strong spines, turned towards the extremity

of the ray. Their bases are divided into two branches, so as to form

a cleft which embraces the apex of the interspinous bone. At least,
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the dorsal fin rays are constructed in this manner .

There are two dorsal fins ; the first is situated immediately behind the

pectoral girdle ; its rays are long and very strong. The second, situated

opposite {_en face\ the anal (PI. 65 a), has rays which are less robust,

shorter, and more numerous, borne by a great bifurcated interspinous

bone. In this specimen the fin has not fewer than 13 rays. The
ventrals and the anal are nearly of equal size ; the ventrals are opposite

the middle of the space comprised between the two dorsals ; the anal is

rather further back than the second dorsal. Both are composed of

very short, but strong rays.
" The caudal is extremely broad, and if, as everything seems to show,

it is entire in the specimen (PI. 65 a), it offers a most curious type of

structure, a kind of great fan, all of whose rays appear to be equal.

It is probable that it was rounded, as in certain Sauroids, at least no
difference is observable between the upper and the lower rays. This
fin is, in addition, supported in equal proportions by the superior and
inferior caudal spinous processes, and the vertebral column is nowise
bent upwards, as is the case in all the inasquilobed Ganoids. Its rays

are very strong. I have counted some twenty in the lower, and a few
more in the upper lobe. All are nearly equal, and only the anterior

ones, situated at the base of the fin, are a little shorter. Their structure

is the same as in the other fins, that is to say^ the visible part of the

ray is supported by a shorter ray, which is itself supported by the

spinous processes of the vertebrae. The greater part of the caudal

vertebrae thus afford support to the caudal fin, and it is this which
gives the fin its great width.

" The internal skeleton of our M. Mantelli is in general robust.

The apophyses are short but large, at least in the neighbom^hood of the

tail ; those of the abdominal vertebrae are longer, and bent more back-
ward. The vertebrae, on the other hand, are small and delicate

relatively to the size of the fish.

" But our knowledge of this remarkable fish is not limited to the

skeleton ; many of the soft parts are also preserved. Among others,

there are, in Mr. Mantell's collection, many specimens of the trunk in

which the stomach is distinctly recognizable. (PI. 65 c, fig. 1, and
PI. 65 d, fig. 1.) It resembles a squamose cylinder, an appearance
which is evidently the result of the changes which have taken place

in the difierent membranes which compose its walls ; vascular trunks

can even be perceived- These remains are commonly accompanied by
coprolites, which have evidently been formed in the intestine. They
have a general resemblance to those of Sauria, and are sometimes
grooved in the same way. I have represented a series of them in

Plate 65 a, to show the variety of forms which they afiect. It is these

coprolites which have been described by many authors as petrified fir-

cones." (P. 177.)

In the explanatory notes which follow Prof. Agassiz speaks of

the bassin/' without describing it, and of the plaque qui tient

lieu de rayons branchiostegues."

When Professor Agassiz published his Monographic des

Poissons Fossiles du Vieux Gres Kouge," his views respecting the

systematic position of Macropoma appear to have undergone con-

siderable change. Thus he observes, at p. 61 :

—

" J'ai deja fait remarquer que le genre Macropoma de la craie, ainsi

que le genre Undina de M. le Comte de Miinster, cadrent mal avec les
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antres C^lacanthes C'est dans I'Old Eed et dans
riiouille que la famille des Celacanthes acquiert son plus haut degre
de developpement ; passe cette epoque elle decline rapidement, et son
dernier representant, qui d'ailleurs est fort douteux, appartient a la

craie."

In 1849 Professor "W. C. Williamson gave an account of the

stracture of the scales and the walls of the ossified air bladder of

Macropoma in his valuable memoir On the Microscopic Struc-

ture of the Scales and Dermal Teeth of some Ganoid and Placoid

Fishes," published in the Philosophical Transactions for that

year.

Professor Williamson shows that the tubercles which ornamei\t

the scales and opercular plates of Macropoma are composed of

layers of kosmine coated with ganoin, and resting, in the case of

the operculum, upon lamellae of bone, in that of the scales, upon a

lamellar substance which contains no lacunse, but presents layers

of irregular tubes interposed between the lamellas. Successive

layers of the tubes cross one another in direction.

At the base of each tubercle, whether on the operculum, or on
the scale, there is a cavity, which communicates by one or more
canals with the exterior.

The walls of the structure called air bladder " by Mantell*

(who seems to have considered the solidity of the parietes of this

organ to result from mineralization) and " stomach " by Agassiz,

are proved by Professor Williamson to be composed of lamellae

between which are developed large lacunae, identical with those

found in the endoskeleton of the fish. Some of the external

lamellae lose their exact parallelism with those below, and one in

particular assumes an undulating arrangement. On both sides of

the folds of its undulations large irregular lacunae are placed.

This again is invested by other dense and apparently structureless

lamellse, which fill up the inequalities of the undulating layer, and
form the external smooth surface of the organ.

With respect to the functions of this apparatus. Professor

Williamson remarks :

—

" I am disposed to believe that it has been an organ fulfilling the

functions of an air bladder. Its osseous structure would render it

capable of resisting a considerable amount of pressure ; and if its patu-

* In the Medals of Creation, 1 844, Mantell gives up his first interpretation, and
adopts that of Agassiz, out in " The Petrefactions and their Teachings," 1851, p. 437

he writes :
—" Air Bladder (or Stomach?^ of the Macropoma.—In every example of

" this fossil fish that I have dissected,;there lies within the body, generally nearest the
" upper or dorsal part of the cavity, a long hollow cylindrical substance, often
" 7 inches in length, and inches in'diameter, covered with a thin, brittle, scaly integu-
*' ment, which readily separates into two or three laminap. The anterior part of this

*' organ, which lies close to the posterior margin of the opercular bone, is always
" imperfect, appearing as if torn or ruptured ; the caudal extremity terminates in a
" cul-de-sac. From the situation and structure of this viscus I supposed it to be an
" air bladder, and described it as such in the " Fossils of the South Downs," in 1822,
" but on Professor Agassiz's visit to my museum at Brighton, that eminent naturalist

" pronounced it to be the stomach. Recent microscopic investigations of the invest-

*' ing integument have, however, tended to estabUsh the correctness of my original

" interpretation of the nature of this remarkable body."
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lous extremity has been closed up by an elastic membranous append-

age capable of acting as a valve, this would enable the creature to

regulate its buoyancy, by increasing or diminishing the compression of

the contained air, and thus facilitate its movements in either shallow

water or at great depths. Except in cases of diseased ossificatiou, the

existence of an internal thoracic or abdominal viscus having hard
parietes of true bone, is an anomaly which, as far as I am aware, has

hitherto presented no parallel in nature."

Professor Williamson finally remarks that the structure of

—

" The scale of Macropoma, as now described, is wholly different

from that presented by any of the ganoid fish noticed in the preceding

pages [^Lepidosteus, Lepidotus, Semionotus, Pholidotus, Ptycholepis,

Dapedius, PalcEoniscus, Gyrodus, Aspido7'hynchus, Accipenser, Platy-

somus, Megalichthys, Diplopterus, Holoptychius*\ It bears a much
closer resemblanceIn its leading points to the dermal appendages found
amongst the group of true Placoids, between which and the Ganoids
Macropoma appears to form an inosculating link." (L.c. p. 464.)

In 1857, Sir Philip Egerton described and figured the specimen

named Macropoma Egertoni by Agassiz, in the ninth of our
" Decades," PI. 10. This fossil, which was obtained from the

Gault of Speeton, Yorkshire, exhibits only the anterior half of

the fish, comprising the head, the pectoral fin, and the first few
rays of the dorsal fin.

The inclination of the profile line of the head is very steep from
the occiput to the orbit, far more so than in the allied species ;

the orbit is situated in a more advanced position, and the facial line

thence to the snout falls much more rapidly. The orbit in this species

is large, and a portion of the capsule of the eye is preserved. The
frontal bones are wide, coarse in texture, and bear a few scattered

granules on their exterior surface. The borders of the upper jaw are

formed of the superior maxillary bones, which are very broad ; they are

beset with very numerous sharp-pointed teeth, closely arranged, and of

uniform size. The lower jaws are also very broad, and the space

between the rami is closed by a single glossohyal plate, as in Lophio-

stomus, Arapaima, and Amia."

As regards the scales. Sir Philip Egerton remarks that

—

" The surface ornament is very different ; instead of the distinct

tubercles so characteristic of that species (M. Mantellii) ; it is composed
of minute granules united into longitudinal rows, with only a few small

tubercles interspersed occasionally on some of the larger scales."

I venture to doubt that this fish belongs to the genus Macro-
poma, for the following reasons

:

10. The upper contour of the skull is quite unlike that which

is seen in Macropoma and appears to be characteristic of the Coela-

canths in general.

20 In no Macropoma, and in no Coelacanth, however well pre-

served, have I seen any trace of an ossified capsule of the eye-

ball.

* This is not the true Holoptychius of the Old Red, but a distinct genus, Mhizo-
dopsis.
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30. The jugular [glossohyal] plates of Macropoma, as of all

Coelacanths, are double and not single.

40. The shape of the lower jaw is quite different from that

which is so characteristic of the same part in Macropoma, and the

maxilla and other bones of the face are very different.

The figure clearly displays several strong osseous ribs, while

neither in Macropoma, nor in any other Coelacanth, have such ribs

been observed.

60. The pectoral fin, judging by the disposition of its fin rays,

does not seem to have been lobate, and the fin rays themselves

appear to be articulated throughout, and not entire at their proxi-

mal endsj as in Macropoma.
I conceive the evidence adduced to be sufficient to prove that

Macropoma " Egertoni is not a Macropoma^'' and indeed not

a Coelacanth at all. I therefore propose the generic name of Eury-
poma (suggested to me by Sir Philip Egerton) for the fish, retain-

ing the specific title of Egertoni,

In a note appended to the description of this fish, Sir Philip Eger -

ton states that he has received from Mr. Beckles a specimen of a
" Macropoma found in the quarries of Purbeck stone near Swan-

age. The specimen is not sufficiently perfect to determine the

species ; it seems to be a shorter and deeper fish than Macropoma
MantelliiP I presume that this is the specimen to which

Dr. Mantell refers (Wonders of Geology, p. 359).

The passages which I have quoted include, I believe, all the

statements of any importance which have been published respecting

the organization of Macropoma Mantellii. I propose to supplement

the information which they contain by the following remarks upon
the structure of the skeleton of this fish.

The Spinal Column.—This is as completely devoid of ossified

vertebral centra as in other Coelacanths, and its structure exactly

corresponds with that of the corresponding region in them (Plate

VIL, fig. 1).

The neural arches and spines are continuously ossified, and the

former embraced the persistent notochord as in a fork. There are

no bony ribs,*' but the tail is provided with subvertebral bones,

which closely resemble the neural arches and spines.

The Median Fins,—No specimen which I have met with shows
a terminal prolongation with small fin-rays, but in other respects

the caudal fin is similar to that of Ccdacanthus and Undina,

The anterior margins of the fin-rays of the median fins present

* The only specimen of Macropoma in -which I have observed the slightest indica-

tion of ribs, is No. 25,782 in the British Museum. In this example four or five elongated
bones lie on the left side and partly covered by the walls of the air bladder ; but it is

impossible to be certain that they may not be displaced neural spines. In Holophagus
there are impressions of a few short rib-like bones below the posterior part of the
dorsal region of the vertebral column.
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near their bases a shallow groove, in which series, at first single,

of rounded pits appear. In each of these pits a short pointed spine

is fixed.

More towards the distal end of the fin-ray the rows of pits and
spines become double, those of the two sides usually alternating.

In no specimen I have met with does a fin-ray present any indu-

bitable articulation. It is probable that the extreme ends were,

articulated, but the length of unjointed fin-ray is remarkable in

Macropomay as compared with Holophagus and Ccelacanthus,

The first dorsal fin is supported by the single lamellar inter-

spinous bone (Plate YII., fig. 1), which is as characteristic of the

Coelacanths, as the forked interspinous bone of the second dorsal

(Plate YIL, fig. 1), indicated by Agassiz. The true form of

the first dorsal bone is best exhibited in No. 4,260 of the British

Museum, which shows it to be plough-share shaped, the anterior

margin being oblique, and much longer than the posterior.

Several ridges radiate from its upper edge downwards and for-

wards to its anterior inferior angle and inferior edge.

The Pectoral and Ventral Fins.—The pectoral fins are supported

by a very strong bone, curved so as to be concave forwards, flattened

from side to side, and giving off a process upwards and backwards,
so as to appear bifurcated above. (PI. VII., fig. 4 b.)

The ventral end of each pectoral arch widens out in a direction

transverse to the axis of the body, and becomes concave from side

to side behind, so that this part of the bone takes on much the

appearance of a marrow spoon. This is particularly well seen in

No. 4,251 of the British Museum Collection.

I have met with only one specimen of the chalk Macropoma
which shows the structure of the pectoral fin distinctly. In this

(Coll. British Museum, 4,258) the right pectoral is thrown
forward, and seen from the inner side (Plate VII., fig. 5). The
rays, about 20 in number, decrease in strength from before

backwards, and their inner ends are so arranged as to show that

they fringed an obtuse lobe. On this no trace of scales was
discernible, but the left pectoral, which is imperfectly preserved,

shows the remains of a covering of small scales with a tubercu-

lated ornamentation.

The pelvic bones are very long, and each has, at its base, a strong

process directed at right angles to the axis of the bone, and
meeting its fellow of the opposite side (Plate VII., fig. 1).

There is a specimen showing a ventral fin in the British

Museum (No. 25,944), in which the fin-rays are so disposed as to

lead me to believe that it was lobate.

The fin-rays of the paired fins do not seem to have possessed

the spinous ornamentation along their anterior edges, which is seen

in the median fins.

The Skull^The roof of the skull (Plates VII., fig. 1, VIII.,

fig. 2), is divisible in Macropoma, as in Ccelacanthus, into two
moieties, an anterior or frontal (B), and a posterior or occipito-

16295. . c
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parietal (A) which meet at an obtuse angle, the occipito-parietal

moiety being nearly parallel with the base of the skull, while the

frontal slopes obliquely forwards and downwards to the snout; the

occipito-parietal portion is slightly convex from before backwards,

and more so from side to side ; while the frontal portion, though

convex from side to side, is slightly concave from before backwards.

Viewed from above, the occipito-parietal shield (A, fig. 2,

PL VIIL) has a trapezoidal form, being more than twice as wide

behind as in front, in consequence of the production of its postero-

lateral angles. A median sutural line distinguishes it into two
halves ; and, in the specimen represented in fig. 1., PI. YIII., what
appears to be a true suture runs obliquely from the median suture

outwards and forwards to the outer margin of the parieto-occipital

shield, cutting off a large triangular plate of bone, which appears

to represent the so-called squamosaV* and the suprascapular

{S. Sc.) of ordinary fishes from the proper parietals (P«.)

The sculpture of this part of the roof of the skull presents the

form of reticulated ridges and grooves, directed more or less trans-

versely, with interspersed dots and splashes of enamel.

The frontal shield (B, fig. 2, PI. VIII.), similarly viewed from
above, is rounded in front, somewhat constricted in the interorbital

region, and truncated behind, where it joins the parietals.

Like the posterior shield, it is divided by a median longitudinal

suture, and in the specimen figured in PI. VIIL it presents indica-

tions of the existence of a transverse dentated suture at its most
constricted part.

In the same specimen, which is'^perhaps young, the proper frontal

bones appear to be very narrow, the outer third of each being
formed by a fringe ofapparently distinct marginal ossicles (a;) ; but
these seem, eventually, to become completely united with one
another, and with the frontals. The surface of the frontal shield

exhibits a pitted and reticulated sculpture, like that of the occipito-

parietal, which is most distinct on the marginal ossicles. The dots

of enamel are scanty, and scattered at wide intervals.

The basis cranii («, 5, c) is formed by a layer of bone, which is

continuous, and presents no trace of sutures, between a and h.

Behind b it is defective for some distance, but reappears in front

of c. It doubtless represents, in the greater part if not the whole
of its extent, the parasplienoid of ordinary fishes.

Between the orbits this parasphenoid has the form of a stout bar
of bone, grooved above, convex and smooth below ; but it becomes
flattened out from above downwards, both anteriorly and posteriorly.

Anteriorly, it ends as a spatulate plate (Plate VIIL, fig. 3«),
which has prominent lateral margins, bounding a transversely con-
cave under surface, over which are scattered multitudes of minute
granular teeth, those on the margins of the plate being some-
what larger than the rest. The dentigerous plate may represent
a vomer, but in no specimen that I have seen can it be distin-

guished from the parasphenoid.
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Posteriorly, the parasphenoid is broken, but probably passed into

the flat bony floor of the parieto-occipital division of the skull,

which may either be an extension backward of the parasphenoid,

such as exists in the sturgeon, or may be formed by coalescence of

the latter with a true basi-occipital.

Above its spatulate dentigerous part, the basal bone passes up-
wards and outwards into strong lateral plates (Plate YIII., fig. I5

/) 5 which are concave outwards, and unite with the frontal

shield. They represent the prefrontals.

Each prefrontal gives off from its anterior end, just above the

rounded extremity of the dentigerous plate, a stout process

(Plates YII., fig. 6, YIII., figs. 1 and 3, c?), which passes down-
wards and outwards, and ends by a free rounded extremity at the

margin of the gape, close to the anterior end of the maxilla. This

appears to represent the process of the prefrontal bone with which
the palatine articulates in ordinary fishes.

The interorbital space above the parasphenoid, from the pos-

terior margins of the prefrontals as far as a point a little in advance
of the junction of the fronto-nasal and parieto-occipital shields,

seems to have been devoid of ossifications answering to the orbito-

sphenoids and alisphenoids ; but farther back the sides of the para-

sphenoid pass indistinguishably into the -pro-otic bones. Each of

these is a large plate of bone, rising perpendicularly towards
the roof of the skull, which it nearly reaches in front. Further
back it sends out two great processes, one superior and the other

inferior, at right angles to its own plane.

The superior process (Plate VIII., fig. 1, e), curving outwards
abuts against the under surface of the occipito-parietal shield, close

to the middle of its outer margin, and furnishes an articular facet

for the proximal end of the hyomandibular bone (Plate VIII.,

fig. 2, H.M,\
The superior process of the pro-otic is separated by a deep oval

fossa from the inferior process (Plate VIII., figs. 1 and 2,/), which
is a stout plate of bone, convex from above downwards on its

outer surface, and ending in front by a free thick edge, represented

somewhat too round in PL VIII., fig. 2. The lower incurved

edge of this scroll-like plate does not come into contact with

the osseous basis cranii, which hereabouts begins to be defective.

The root of the superior process (PL VIII., fig. 1 e) separates

two slit-like foramina which lead into the interior of the skull, and

probably gave exit to divisions of the fifth nerve. From the upper

and external edge of the inferior process a vertical bar of bone is

sent off and, abutting against the superior proc^fess, bounds an oval

fossa behind.

Externally and posteriorly, the pro-otic abuts, by an abruptly

truncated and perpendicular face, against another stout lateral osseous

mass {g\ which appears to represent the opisthotic and exoccipital.

From this three processes pass, one ascending, which lies against

the vertical bar (/^) of the pro-otic ; a second external and ascending

process (PL VIII., figs. 1 and 4, passes upwards and backwards

to unite with and support the supra-scapular part {S, Sc.) ofthe

parieto-occipital shield. The third process (PL VIII., figs. 1 and 4, i) is

C 2
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directed outwards from near the base of the skull (perhaps arising

chiefly from the parasphenoid), and ends in a free obtuse surface,

against which the middle of the hyoraandibolar suspensorium abuts

(PI. VIII., fig. 2). Behind the part from which these processes are

given off, the opisthotic and exoccipital ossification is continued

backwards as a vertical plate, which forms a large part of the pos-

tero-lateral walls of the cranial cavity. Between this plate and the

processes of the opisthotic there is a deep fossa, floored below by a

thin plate of bone (PL VIIL, fig. 4 h) which forms a sort of con-

tinuation of the lower edge of the third process of the opisthotic (?)

into the base of the skull.

The lateral " exoccipital and opisthotic " plates do not reach the

roof of the skull superiorly, but end in a free edge, posteriorly

;

they diminish to a height of not more than one-eighth of an inch

above the base of the skull. From the point where it is lowest

(PI. YIII., fig. 4 I) the base of the skull rapidly diminishes in

breadth, and ends at e, by a free rounded extremity, which is so

fractured that its precise shape is not determinable.

A thin plate of bone (PI. YHI.^ fig. 4 m) forms a low arch over

this part of the skull, and is continuous with the basal plate below.

It is not improbable that this arch may represent an anterior

vertebra corresponding with one of those which, in the Ganoidei^

commonly coalesce with the occipital region of the skull.

The pro-otic bones ofopposite sides are not separated by a greater

distance than the width of the presphenoidal bone in front and

below, but, above, they are somewhat more distant.

The anterior end of the snout of Macropoma is constituted by a

single bone having the form of a triangle with its base downwards,
with a convex anterior and concave posterior surface (Plate VII.,

figs> 3, 4, and 6). The convex face is beset with small cylindroidal

teeth, but at the postero-lateral angles of the oral, or lower, margin
of the plate, several larger curved and pointed teeth are attached.

The posterior concave face is smooth, and seems to have played

over the ethmoidal cartilage.

This bone may either represent the premaxillcs coalesced, which
is the interpretation that first suggests itself ; or, on the other

hand, it may be a vomer, such as would be formed if the vomerine

teeth of Lepidosiren "were supported upon a common bony base.

In the latter case the premaxillse remain to be discovered.

The hyomandibular, quadrate and pterygoid elements ofthe face

are represented in Macropoma by a great triangular plate of bone,

in which I have not been able to discover any distinct sutures.

The outer and upp^r surface of this " pterygo-suspensorial " bone,

and its general form, are well shown in fig. 3., PI. VII., while the

proper contour of the hinder half of its lower edge is seen in fig. 6

of the same plate. The inner surface of an entire pterygo-

suspensorial bone is beautifully displayed in No. 4246 of the

British Mueeum collection.

The whole plate is so twisted upon itself that, anteriorly, its

surfaces look almost downwards and upwards, while posteriorly,

they look inwards and outwards. The anterior angle is compara-
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tively thin and rounded off, and extends forwards to the level of the

prefrontals (PI. VII., fig. 3 ; PI. VIII., fig. 3), where it articulates

with the bone, P/., which it underlies.

The posterior inferior angle is formed by a very stout neck
which bears the transversely elongated condyle for articulation

with the mandible. This condyle has a subcylindrical pulley-

shaped articular surface, somewhat excavated in the middle, like the

distal end of a humerus.

The upper and posterior angle of the bone, M. is likewise

formed by a strong neck, which expands above into a broad head,

and articulates therebv with the side walls and roof of the skull

(PI. VIII., fig. 2).

The outer and up'per surface of this bone is remarkably smooth
and polished. The inner surface, on the contrary, with the excep-

tion of a small strip belonging to the posterior part of the quadrate,

is evenly covered with minute asperities, which have, for the most
part, more the aspect of tubercles of enamel than of teeth. Along
the outer edge, however, they become longer, sharper, and more
tooth-like.

In PI. VIII., fig. 3, the anterior end of the left pterygo-suspen-

sorial bone is seen to pass to the ventral side of, and become
connected with, the bone PL, which is convex from side to side

below, and correspondingly concave above. The inner edge of this

bone articulates with the prefrontal, and I conceive that it represents

the palatine.

The concave upper surface of the right palatine is well seen in

No. 4241 in the British Museum ; and here again the bone is con-

nected on the inner side with the prefrontal, and on the outer, with

the anterior end of the pterygo-suspensorial. In the specimen re-

presented in PI. VIII., fig. 3, there are no teeth upon the oral sur-

face of either of these bones ; but I believe tha't such teeth existed,

inasmuch as No. 4237 B.M., the head of which is represented in

fig. 3, PI. VII., shows, in the interior of the mouth, a convex

plate, P/., covered with small teeth. In this specimen and in

No. 4252 B.M. (PI. VII., fig. 6) certain sharp, curved, conical teeth,

bh, are visible, which certainly belong neither to the maxilla nor to

the bone x, and may have been attached to the palatines.

The MaxillcB (PI. VIL, fig. 6 ; PI. VIII, figs. 2 and 3) are slender

bones which lie alongside the outer margin of the pterygo-suspenso-

rial bone, and form the edge of the gape. Their lower edges are

beset with small curved teeth. Their anterior connexions are not dis-

played in any specimen I have seen. Posteriorly, each abuts upon
the apex of an elongated triangular postmaxillary " bone which

fills up the interval between the suborbitals, opercula, and mandible,

and covers the quadrate articulation.

Each ramus of the mandible is very stout, and is deepest in the

middle third of its length (PI. VIL, fig. 6), where its upper margin

is nearly straight. Posteriorly, the upper margin diminishes in

height rather gradually ;
but, anteriorly, it falls rapidly, being as

it were excavated towards the symphysis.
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In the mandibles, which are represented in PI. VII., the greater

part of the angular-articular and dentary elements have been broken
away leaving only the plate which answers to the splenial of reptiles

(fig. 3., SpL) And it is this plate which gives rise to the height and
straightness of the upper edge of the middle third of the ramus.

The angulo-articular element of the mandible, which forms the

outer part, if not the whole, of the ramus at the articulation,

rapidly diminishes in height, and leaves the outer surface of the

splenial bare as it passes forwards. It then meets the dentary,

fitting into a V-shaped space afforded by the latter.

The dentary, passing forwards, suddenly rises into a kind of

shoulder, y (fig. 4, PL VII.), which applies itself to the anterior part

of the outer surface of the splenial.

In uninjured specimens the whole outer surface of the angulo-

articular is covered with tubercles of enamel. Similar, but more
scattered, tubercles ornament the dentary ; but the outer surface

of the splenial, exposed between the process r/ and the front and
upper margin of the angular-articular, is perfectly smooth.

There is a distinct suborbital half ring (PI. VII., fig. 1), formed

to all appearance of a single bone, or of several bones which have

coalesced, and presenting a granular external sculpture. The
posterior part of the suborbital ring is much broader than the

anterior, and abuts upon the operculum, behind and below which it

comes into contact with the triangular postmaxillary bone ; in

front and above it, exhibits a deep notch.

The ornamentation of the suborbital bones consists of pits and
reticulated ridges, with scattered tubercles of enamel.

The operculum (PI. VII., fig. 1, op.), is a large four-sided bone.

Its upper margin is shortest ; its front margin, which is as long

as the distance from the roof of the skull to the lower edge of the

triangular post-maxillary " bone, longest. The posterior margin

is much shorter, so * that the lower edge of the operculum runs

very obliquely, from above and behind downwards and forwards.

Traces of a suhoperculum, much smaller than the operculum, are

discoverable in some specimens.

When the outer surface of the operculum is complete, it is

covered with close-set conical enamel tubercles, like those of the

roof bones of the cranium.

Two large jugular plates occupy the whole interval * between
the rami of the mandible. The inner, opposed, margins of these

plates are straight, the outer, evenly convex.

The hyoidean arch is strong and well ossified, and is connected

with the hyomandibular by a very strong stylo-hyaV^ {St h.,

figs. 3 and 6, PL VII.).

Each branchial arch is, apparently, a single arcuated bone, deeply

grooved posteriorly. I can count only four on each side in the

* In No. 25,872, of the British Museum Collection, the surface of the jugular

plates is perfectly preserved, and is ornamented with tubercles of enamel, *^hich

are set, evenly, and pretty close together, over its whole surface.
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Specimen (belonging to the Earl of Enniskillen), which best dis-

plays these structures.

The resemblance of the branchial apparatus of Macropoma
to that of Ccelacanthus is still further increased by the large

spatulate bone, which, in Macropoma, terminates the median part

of the branchial skeleton posteriorly. No specimen has exhibited

the anterior moiety of the median branchial skeleton, so that I

am unable to say whether it has or has not the form of a crucial

bone.

I have not been able to procure detached teeth of Macro-
poma for microscopic examination. The bases of even the largest

teeth are perfectly smooth, and present no longitudinal grooves or

foldings.

Macropoma suhstriolatum, Huxley (Plate IX. and X.).

I have abstained hitherto from referring to a specimen of a

fossil fish to which Sir Philip Egerton refers in the following

terms, in the note at p. 19 the " Preliminary Essay " of Decade
X.:—

" In the Woodwardian Museum, at Cambridge, there is the head and
part of the trunk of a Ccelacanthus, from the Kimmeridge clay at

Cottenham. The head shows the frontals, prefrontals, and lower jaw,
with the tympanic attachments. The glossohyal plate is double, as in

Holoptychius. The scales are roughly undulate, coarser in pattern than

in Undina, Ccelacanthus, and Holophagus, but not absolutely tuberculate,

as in Macropoma. One fin is preserved, probably the left pectoral. It

is lobate, broad, and strong. The operculum is triangular, the frontals

short, and the prefrontals descend at an abrupt inclination."

PI. IX. represents the ventral surface of the body of the

Coelacanth fish of which Sir Philip Egerton speaks, of the size of

nature.

It is covered with large, thin, cycloidal scales, each of which
is divided into a large smooth region, overlapped in front and on
each side by the neighbouring scales, and a comparatively small

free part, which presents numerous close-set elongated dots, or

short ridges, of enamel. The dots and ridges are distinct, and
their long axes are roughly parallel with that of the body, though
the lateral ones sometimes show a certain tendency to diverge

from the long axis of the scale itself

The left pectoral fin (P) is very well shown, and exhibits, at fewest,

fifteen fin-rays, the bases of which are so disposed as to inclose an
oval " lobe," which is completely covered by small scales, not

more than half, or a third, as large as those of the body, hui pos-

sessing the same ornamentation.

The proximal ends of the fin-rays are unarticulated, but seem
to be hollow ; distally they become broader and flatter, and then

narrow to points, without becoming longitudinally subdivided.

Rather more than the distal half of each, apparently, was dinded,
transversely, into short broad joints.

The surfaces of these fin rays are quite smooth.
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Four views (one-half the size of nature) of the head of this fish

are given in PI. X. ; it is composed of a parieto-occipital and a

frontal moiety^ as in Macropoma^ and the former {Pa) is divided

by a median suture into two. The frontal shield is greatly

crushed, and its precise form cannot be made out, but so * much of

it as remains is like that of Macropoma,
The general arrangement of the suborbital bone or bones (figs.

2 and 3) is plainly similar to that in Macropoma ; and the same
likeness extends to the operculum {Op)y to the strong pulley-

like end of the quadrate (Qm),—divided in the present fish by a

longitudinal depression, so as to resemble the articular end of

a phalanx,—and to the lower jaw.

I suspect that fig. 2, represents the post-maxillary bone of

the Chalk Macropoma, in which case the flat bone a (figs 2 and 3)
will probably be the suhoperculum.

The jugular bones (fig. 4, G) are double, and closely resemble

those of Macropoma in form ; they present an ill-defined rugosity,

but no proper sculpture, and no trace of enamel, resembling in this

respect the opercula and the other bones of the head.

At a, fig. 4, clear traces of ossified branchial arches are visible.

In its general characters it is clear that this fish completely

resembles Macropoma; and considering the frequency with which
the enamel is found to have disappeared from the cranial bones of

fishes of the latter genus in the Chalk, no weight can, I think,

be fittached to this apparent difierence.

The scales are quite similar to those of Macropoma in form, and
in the proportion of the sculptured to the unsculptured part (the

unsculptured part in the scale 3 of plate 65 b of the ' " Recherches "

is far too small), but the enamel tubercles are far less regularly

oval, and tend to become elongated and ridge-like.

I think, therefore, that this may safely be regarded as a dis-

tinct species, for which I propose the name of Macropoma
suhstriolatum,

I am indebted to Prof. Sedgwick and Mr. H. Seely, for the
opportunity of figuring and describing the specimen on which
this species is based.
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The common characters^ classification^ and distribution of the

CCELACANTHINI.

The fossil fishes which have been described above under the

names of Coelacanthus, Undina, Holophagus, and Macropomay
have the following characters in common :

—

1. The body is covered with thin cycloidal scales, the exposed

portion of which is ornamented with tubercles or ridges of

enamel.

2. There are two dorsal fins, the anterior supported by a

single broad and plate-like interspinous bone ; while the posterior

has a forked intersj)inous bone. There is a single anal fin, and a

very large caudal, the upper and lower lobes of which are equal

;

the spinal column, which traverses it without being at all bent up,

ending in a filament with small supplementary fin rays.*

In the caudal fin, interspinous bones are interposed between
the fin-rays and the neural and subvertebral spines.

3. The paired fins are obtusely lobate. The pectoral arch is

strong and well ossified, and there are two large pelvic bones.

The fin-rays of all the fins are not articulated at their proximal

ends, and are longitudinally undivided. The ventral fins are placed

but very little behind the anterior dorsal, and the anal lies below
the posterior dorsal.

4. The spinal column is unossified, the notochord being persis-

tent, and only the neural and subvertebral arches ossified. If ribs

existed at all, they were remarkably small.

5. The roof of the skull is formed by a parieto-occipital and a

frontal shield, which meet at an obtuse angle. The surface of

each of these is ornamented with tubercles of enamel.

6. There is a large pterygo-suspensorial " bone representing

the hyomandibular, quadrate, and pterygoid bones ofordinary fishes.

7. There are two jugular bones and no proper branchiostegal

rays,

8. The branchial and hyoidean arches are well ossified, and
there is a median bone in. the branchial series which has a spa-

tulate posterior termination (not observed in Holophagus and
Undina),

9. The air bladder has ossified walls.

10. The teeth are for the most part " en brosse " or tubercle-

like and minute ; but a few are larger, acutely pointed ( Undina ?

Holophagus?). These larger teeth exhibit no plications at their

bases.

These being the common characters of the Coelacanthini, the

next point is to obtain clear definitions of the several genera which
compose the group.

Codacanthus is readily enough distinguished from the rest by

* This peculiarity of the caudal fin has not not been actually observed in Macro-
poma ; but it is hardly doubtful that the cretaceous genus resembled the others in this

particular.
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the ornamentation of its scales, which is disposed in converging

ridges, not in tubercles
;
by the ridged ornamentation of the

rami of the mandible and of the jugular bones ; and by the ab-

sence of spines upon the fin-rays of the median fins.

In Macropoma, on the other hand, the scale ornament is made up
of distinct tubercles ; the jugular bones and mandibular rami are

covered with tubercles, not with ridges ; there are single or double

rows of stout spines upon the anterior edges of the fin-ray s of the

median fins, which are inarticulated through ^the greater part

of their length.

In Holophagus the scale ornament is in ridges, like that of

Ccelacanthus. There are small spines, sometimes in more than

two rows, upon the fin rays of the anterior dorsal and both lobes

of the caudal fins ; but I see none upon the second dorsal or upon
the anal. The median fin-rays are articulated through more than
half their length.

Of the two species of Ccelacanthus ( = Undina) described by
Count Munster, C. Kolileri is distinguished by the ornamentation

of its scales resembling flies' eggs," and by the rows of small

spines upon the fin rays of the first dorsal and caudal fins.

The beautiful specimen of this species, the property of the

Earl of Enniskillen, which is before me, shows the first and second

dorsal fins, the pectorals, and the ventrals ; the tail is wanting.

The fin-rays of the anterior dorsal are spinous, and the spines

are set in a double row along the anterior edges of the fin-rays,

much as in Macropoma, and unlike Holophagus, The fin-rays

remain undivided much further from their base than in Holo-

phagus, and in this respect, also, more resemble Macropoma.
The sculpture has disappeared from the cranial bones, and the

inner sides of the two jugular bones are exposed, so that nothing

can be said upon this point. The scales are represented by mere
bony films.

The head is altogether similar in form to that of Macropoma.
There is a well ossified parasphenoid. The stylohyal, the oper-

culum, the pectoral arch, and the lower jaw, so far as they are

preserved, are very like those of Macropoma.
The only teeth which are visible are small and granular, and re-

semble those of the pterygo-suspensorial and parasphenoid bones

in Macropoma. The absence of pointed teeth is a circumstance

of merely negative import, to which I am not disposed to attach

any importance.

Of Ccelacanthus (^Undina) striolaris I have seen no specimen,

but while Miinster's figures show that, in all important respects, it

resembled C. Kohleri—he assigns to it scales with a striated

ornamentation, and fin-rays without spinous ornamentation.

Putting aside the teeth (the absence of sharp teeth in Undina
and of granular teeth in Ccelacanthus not being proved), I see

no character by which this species is separable from Ccelacanthus,

while C. Kohleri appears to be equally indistinguishable from
Macropoma,
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If this supposition should be borne out by the examination of

more perfect specimens of Undina^ the genera of Coelacanths would
be reduced to three,— Coelacanthus, Holophagus, and Macropoma ;

and, in the ornamentation of its scales and fin-rays, Holophagus
Avould occupy the same intermediate position between the other two
genera as it does in time. However, it is better, for the present,

to retain Undina as a distinct genus.

Bearing in mind the range of the Coelacanths from the Carbo-
niferous to the Chalk formations inclusive, the uniformity of

organization of the group appears to be something wonderful.

I have no evidence as to the structure of the base and side

walls of the skull in Coelacanthus, but the data collected together

in the present Decade show that, in every other particular save

the ornamentation of the fin-rays and scales, the organization

of the Ccelacanths has remained stationary from their first recorded

appearance to their exit. They are remarkable examples of

what I have elsewhere termed " persistent tyj)es," and, like the

Labyrinthodonts, assist in bridging over the gap between the

Palaeozoic and the Mesozoic Faunae.
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Description of Plates—II. to X.

Plate 11.

Fig. 1. A specimen of Ccdacanthus lepturus, of the natural size. In the Museum of

Practical Geology.

Fig. 2. The anterior part of the body enlarged.

Pigs. 3, 4. Scales magnified.

Plate III.

Fig. 1. Coelacanthus lepturus, of the natural size.

Fig. la. Scales magnified.

Fig. 16. Part of the ornamentation of the operculum magnified.

Fig. 2. The hinder part of the body of a Coelacanthus lepturus, of the natural size,

showing the remains of the ossified air-bladder.

Fig. 3. Under view of the head of a Coelacanthus lepturus.

All these specimens are in the Museum of Practical Geology.

Plate 1Y.

Fig. 1. Magnified view of the counterpart of the specimen represented in Plate III.,

fig. 3.

Fig. 2. The mandible of the same inverted.

Fig. 3. Under view of the head of a specimen in the collection of Edw. Binney,

Esq., F.R.S.

Fig. 4. Pelvic bones of dxlacanthus lepturus. In the Museum of Practical Geology.

Fig. 5. The two dorsal fins of a Coelacanthus lepturus. In the Museum of Practical

Geology.

Fig. 6. Caudal extremity of a specimen of Coelacanthus lepturus. Magnified 1^ times.

Plate V.

Figs. Ij 2, 3, 4. Coelacanthus elegans. From specimens in the collection of Sir Philip

Egerton, Bart.

Fig. 5. Coelacanthus caudalis. In the collection of Sir Philip Egerton, Bart.

Figs. 5, 6. Coelacanthus elongatus. In the Museum of the Geological Survey in

Ireland.

Plate VI.

Holophagus gulo, with a scale and fin-rays magnified. In the Museum of
Practical Geology.

Plate VII.

Fig. 1. Macropoma MantelKi. One half the size of nature. In the Museum of

Practical Geology.

Fig. 2. A detached air-bladder of Macropoma Mantellii. One-half the size of

nature. In the British Museum.

Fig. 3. The head of Macropoma Mantellii figured by Prof. Agassiz, * Recherches'

II., PI. 65 d, fig. 2, the matrix having been further cleared away.

Fig. 3a. The teeth enlarged. In the British Museum (No. 4237).

Fig. 4. A side view of the snout of the Macropoma Mantellii. Figured by Prof.

Agassiz, I.e. Fig. 1. In the British Museum (No. 4,270).

Fig. 4a. Front view of the dentigerous " premaxillary " bone. Magnified.

Fig. 4b. The upper end of the pectoral arch of this specimen.

Fig. 5. A pectoral fin of a Macropoma Mantellii. In the British Museum
(No. 4,258).

Fig. 6. The head of a Macropoma Mantellii. Figured by Prof. Agassiz, I.e.

Fig. 3, In the British Museum (No. 4,252).



DF.CADE XII . PLATE II

D

1 in 4-

QxLarAinihjii^ Lpptarm (Agassvzj





Op

CcelxLoxjitJLCLS Ijepi/UJ^hs (AgassvzJ





c

Ccdxhcoiia^hyUis Leptwrus (A^ousshz.)





DECADE xn, V'L.ATE

el (hi (Ll h-dv
lia^ * Son(Lma,tedj)I,(A}o

Coe^lacaynytliMyS el'&ganiS (N&wherry ) Fvg^ L 4^.

CcedxLcarvUms coAAxlaUs (Egertow.) B^. 5.
CodxicanythMyS elarbga^zs (Evux>Ley. J Fig^ 6^7.



i



45

^. Plate VIII.

The skull of a Macropoma Mantellii. In the collection of the Earl of

Enniskillen.

Fig. 1. A view of the right side
;
Fig. 2, of the left side

;
Fig. 4, from behind.

Fig. 3. The under surface, so far as the matrix allows it to be seen.

Plate XI.

The body of Macropoma substriolatum, with a single scale, magnified. In the

Woodwardian Museum, Cambridge.

Plate X.

The head of the same specimen from above (Fig. 1), the sides (Figs. 2 and 3),

and below (Fig. 4). One half the size of nature. In the Woodwardian

Museum, Cambridge,
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74 SW. Part of Montgomery, Denbigh, and Merioneth.
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HORXZOXTTikl. SECTXOlSrS,

Illustrative of the Survey's Geological Maps.

These Sections are drawn to a scale of six inches to a mile, horizontally and vertically, and describe in detail the Ge
of the Country over which they are drawn. Descriptions are engraved on each plate, thus rendering each Section a cou
llepoi't on the district it traverses. The size of each plate is 3 ft. 3 in. by 2 ft. 3 in. They are engraved on Copper by Mr. L«Ji
and coloured in accordance with the Maps. Sheets 1 to 68, price" 5s. each.

VERTXCiLX^ SECTZOK-S,
Illustrative of the Horizontal Sections and Maps of the Geological Survey.

These Sections are arranged, in the form of Vertical Columns, to a scale of 40 ft. to an inch, and illustrate such details
it is impossible to give in the Horizontal Sections above described. In the Coal Measure Sections, for instance, the Thickt
of each Bed of Coal, the Mineral Structure and Thickness of the Strata with which they are associated, and the kind
amount of Ironstone, are given in the greatest detail. Sheets 1 to 28, price 3s. 6d. each Sheet. »

MAPS OF IRELAND.

(On the one-inch scale.)

Nos. 98, to 102, 110. to 112, 114, 119, to 123, 125, to 205. Price 2s. ed. Except 150, 170, 180, 181, 189, 190, 196.
197, 202, 203, 204, 205. Price Is. Memoirs accompany most of these sheets. Price Is. each.

Horizontal Sections, 1 to 18. 5s. each. Vertical Section, 1. 3s. Gd.

Memoirs of tbe Geologrlcal Survey and of the BXuseum of Practical Geology.
REPORT on CORNWALL, DEVON, and WEST SOMERSET. By Sir H. T. De La Bechb, P.R.S., &c. 8vo. I4>s.

FIGURES and DESCRIPTIONS of the PALEOZOIC FOSSILS in the above Counties. By Pkofessoe Phillips,
8vo. (Out of print.)

THE MEMOIRS of the GEOLOGICAL SURVEY of GREAT BRITAIN, and of the MUSEUM of ECONOMIC GEO
. of LONDON. 8vo. Vol. I. 21.9. ; Vol. II. (in 2 Parts), 42s.

BRITISH ORGANIC REMAINS. Decades I. to XII., with 10 Plates each. Monograph No. ] . Oh the Genus Ptervgoti
^V^^By Professor Huxley, F.R.S., and J. W. Salter, F.G.S. Royal 4to. 4s. 6c^. : or royal 8vo. 2s. 6d. each Decai
'^Monograph No. 2. On the Stmctiire^f Belemnitidse. By Professor Huxley, LL.D., &c. 2s. Qd.
RECORDS of the SCHOOL OF MINES a^d of SCIENCE applied to the ARTS. Vol. L, in lour Parts.
CATAJ3©GUE of SPECIMENS in the Museum of Practical Geology, illustrative of the Composition andManufacfa

ot British Pottery and Porcelain. By Sir Henry de la Beche, and Trenham Reeks, Ourator. 8vo. ;

Woodcuts. Price Is. (Out of Print.)
AlDESdBIPTIVE GUIDE to the MUSEUM of PRACTICAL GEOLOGY, with Notices of the Geological Survey of ljMMbd Kingdom, the School of Mines, and the Mining Record Office. By Robert Hunt, F.R.S. Price 6d. (J

^^DESCRIPTIVE CATALOGUE of the ROCK SPECIMENS in the MUSEUM of PRACTICAL GEOLOGY. 1
A. C. Ramsay, F.R.S., Local Director, H. W. Bristow, F.R.S.. H. Bauerman, and A. Geikie, F.G.S. Price!
(3rd Edition.)

CATALOGUE OF THE CONTENTS OF THE MINING RECORD OFFICE. Price 6d.

MINERAL STATISTICS, embracing the produce of Tin, Copper, Lead, Silver, Zinc, Iron, Coals, and other Minerals.
Robert Hunt, F.R.S., Keeper of Mining Eecords. From 1853 to 1857, inclusive. Is. 6d. each. 1858, Part I., Is. ©
Part II., 5s. 1859, Is. Gd. 1860, 8s. Gd. 1861, 2s. ; and Appendix, Is. 1862, 2s. Gd. 1863, 2s. Gd. 1864, 2s; 1865, 2s. Gd

The IRON ORES of GREAT BRITAIN. Part 1. The IROW ORES of the North and North Midland Ciounties of Englai
{Out ofprint.) Part IL The IRON ORES of South Staffordshire. Price Is. Part III. The IRON ORES of Soul

Wales. Price Is. Zd. Part IV. The IRON ORES of the Shropshire Coal Field and of North Staffordshire. Is. 'id.

On the TERTIARY FLUVIO-MARINE FORMATION Of the ISLE of WLGIHT. By Elward Forbes, F.R.S. Ilh
trated with a Map and Plates of Fossils, Sections, &c. Price 5s.

On the GEOLOGY of the COUNTRY around CHELTENHAM. Illustrating Sheet 44 by Edwarb Hull. A.B., F.G.
Price 2s. Gd.

On the GEOLOGY of PARTS of WILTSHIRE and GLOUCESTERSHIRE (Sheet 34). By A. C. Ramsat, F.R.
F.G.S., W. T. AvELiNE, F.G.S., and Edward Hull, B.A., f'.G.S. Price %d.

On the GEOLOGY of the SOUTH STAFFORDSHIRE COAL-FIELD. By J. Beete Jukes, M.A., F.R.S. {

Edition.) 8s. Gd.

On the GEOLOGY of the WARWICKSHIRE COAL-FIELD. By H. H. Howell, F.G.S. Is. Gd. .

On the GEOLOGY of the COUNTRY around WOODSTOCK. Illustrating Sheet 45 S.W. By E. Hull, A.B., F.G.!

On the GEOLOGY of the COUNTRY around PRESCOT, LANCASHIRE. By Edward Hull, A.B., F.G.S. (2e

Edition.) Illustrating Quarter Sheet, No. 80 N.W. Price 8d.

On the GEOLOGY of PART of LEICESTERSHIRE. By W. Talbot Aveline, F.G.S., and H. H. Howell, F.G
Illustrating Quarter Sheet, No. 63 S.E. Price %d.

On the GEOLOGY of PART of NORTHAMPTONSHIRE. Hlustrating Sheet 53 S.E. By W. T. Aveline, F.G.S., an
Richard Trench, B.A., F.G.S. Price 8d.

On the GEOLOGY of the ASHBY-DE-LA-ZOUCH COAL-FIELD. By Edward Hull, A.B., F.G.S. Hlustrating Shee^i

On the GJE'0L0Gy'^c?^p1rTS* of OXFORDSHIRE and BERKSHIRE. By E. Hull, A.B., and W. Whitaker, B..

Illustratins: Sheet 13. Price 3s.

On the GEOLOGY of PARTS of NORTHAMPTONSHIRE and WARWICKSHIRE. By W. T. Aveline, F.G.S;

Illustrating Quarter Sheet 53 N.E. M. _ „ . -r. ^ « t„ ^

On the GEOLOGY of the COUNTRY around WIGAN. By Edward Hull, A.B., F.G.S. Illustrating Sheet 89 S.W. o

the One-inch Scale, and Sheets 84, 85, 92, 93, 100, 101 on the Six-inch Scale, Lancashire, (2nd Edition.) Price Is.

On the GEOLOGY of TRINIDAD (West Indian Surveys). By G. P. Wall and J. G. Saweins, F.G.S., with Maps aiK

COullTRY^aro^fnd ALTRTNCHAM, CHESHIRE. By E. Hull, B.A. Illustrating 80 N.E. Price %d.

GEOLOGY of PARTS of NOTTINGHAMSHIRE and DERBYSHIRE. By W. T. Aveline, F.G.S. Illiistrating 82 S.I

COXmTRlfaround NOTTINGHAM. By W. T. Aveline, F.G.S. Illustrating 71 N.E. Price M.
The GEOLOGY of PARTS of NOTTINGHAMSHIRE, YORKSHIRE, and DERBYSHIRE. Illustrating Sheet 82 NJS.|

Bv W. Talbot Aveline, F.G.S. Price 8c?. m

The GEOLOGY of SOUTH BERKSHIRE and NORTH HAMPSHIRE. Illustrating Sheet 12. By H. W. Bristo^^

The^^EOLOGY^tflhe ISLE OF WIGHT, from theWEALDEN FOEMATION to the HEMPSTEAD BEDS inclusive,

with numerous Illustrations, and a List of the Fossils found in the Island. Illustrating Sheet 10. By H. W. Bri8T0W|

The^EOLcSY of EDINBURGH. lUustrating Sheet 32 (Scotland). Price 4s. By H. H. Howell and A. Geikie.

The (Geology of the country around BOLTON, Lancashire. ByE.HuLL,B.A. illustrating sheet 89 S.E. Price 2s,

The GEOLOGY of BERWICK. Illustrating Sheet 34 Scotland. 1 inch. By A. Geikie. Price 2s.
j

The GEOLOGY of the COUNTRY around OLDHAM. By E. Hull B.A. Illustratuig 88 S.W. Price 2s.

The GEOLOGY of PARTS of MIDDLESEX, &c. Illustrating Sheet 7. By W. Whitaker, B.A. Price 2s.

The GEOLOGY of the COUNTRY around BANBURY, WOODSTOCK, and BUCKINGHAM. Sheet 45. By A, H. Green,}

M A Price 2s '

The GEOLOGY of NORTH WALES. By Professor Ramsay, LL.D. With an Appendix, by J. W. Salter, A.L.S.

The G^E^)L&Y°oShe CO By J. Drew, F.G.S. (Sheet 4.)

The GEOLOGY of EAST LOTHIAN, &c. (Maps 33, 34, 41, Scot.) By H. H. Howell, F.G.S., A Geikie, F.R.S., and

J. Young, M.D. With an Appendix on the Fossils by J. W. Salter, A.L.S.


















