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2 BRITISH FOSSILS.

axis of the whole body considerably narrower than the sides. Head
finely granular all over, semicircular, without the slightly produced
snout, or the long, stout, posterior horns, which are broad at the base,
and reach the seventh or eighth thoracic ring. Glabella coarsely
tubercular, widened above, more than one-third the width of head, the
forehead lobe a transverse rhomb, separated by deep, broad, obligue
furrows which nearly meet, from the upper side lobes; three lateral
lobes and neck lobe all nearly equal in width, and together equalling
the forehead lobe, the first and second lie straight across, and leave but
a narrow ridge down the middle: strong axal furrows separate the
glabella from the triangular cheeks, of the surface of which the large
pyramidal eyes vecupy a variable proportion; a lunate depression
surrounds their outer edge, and this is sometimes extended over more
than half the width of the cheek, sometimes barely half, giving a con-
siderable difference in appearance. The length of the eye, which is
sharply curved, is uniformly from the first basal furrow to the middle of
the upper one ; eyelid with a deep concentric groove ; lentiferous sur-
face considerably broader forwards, lenses about 240%, 8 or 10 in a
vertical row. In the cast, which represents the erystalline layer behind
the lenses, the surface is covered with close-set, circular pits, with
narrow distinct borders (Fig. 5) ; in these hollows the moderately convex
lenses are set, and in most specimens we see no cornea over them.
_ In two perfectly preserved eyes from Ledbury (Fig. 4), the cornea is,
however, present, and contrary to Professor Burmeister’s prediction, is
distinetly convex over each lens, the intermediate portions being orna-
mented with tubercles and granules, so as to leave no doubt of its
being the true exterior ; it is, too, continnous with the other portions of
the preserved shell. The eornea does not rise, as in some other species,
into elevated ridges between the lenses, but is flat, or in other specimens
(Fig. &), it sinks down between them. In Fig. 4 a lens or two is seen
to be undeveloped and very small, among other perfeet omes. The
facial suture exactly cirgumscribes the glabella in front, falls perpen-
dicularly to the eye, and arches outwards and upwards from its lower
angle to the outer margin of the head, on the lower face of which it
extends along the margin further back than on the upper surface (see
Fig. 10a). The cheek-pieces are united in one (as in all the genus)
across the front, and there is no extra piece inserted between them above
the hypostome. The latter (Fig. 3) is parabolic, obtusely pointed, the
sides a little waved, and the baze of attachment extended ; a transverse
furrow, within the tip, iz connected with a marginal longitudinal one on
each side, a pair of lateral strong indentations indicate a second furrow

* Buckland, Bridgw. Treat., p. 399, reckons 400, This wos probably intended for both

yies,







4 BRITISH FOSSILS.

characters of which, at least, imitate best those of trilobites, does not
help out the case. The differences pointed out there by Milne Edwards
and Audouin reside in the feet and appendages, not in any general
shape, prominence of eyes, or sculpture, and we can, therefore, only
surmise from general analogy, that certain individuals with the glabella
flattened so as to leave the eyes projecting, the body more depressed,
and the spines of the front and sides of the head, or the muero of the
tail more developed, may be males; while greater general convexity,
more convex glabella rising nearly as high as the eyes, and a tail not
attenuated into the mucro, but simply pointed, may mark the other sex.
Fig. 1 we think a female, and in this the eyes seen in front view (Fig. 14)
do not rise much above the glabella, and the body is convex, the tail
simply pointed ; but in others the glabella is depressed, especially be-
hind, and the front produced. In Fig. 9, supposed to be a male, the
duced angular front is shown. Fig. 8 shows the great length the spines
of the head sometimes assume.

If P. longicaudatus, our var. g, be identical with this species, and it
differs in nothing except the greater development of the processes, the
probability of this difference being sexual is confirmed, for there occur
in the same slabs individuals exactly alike, some with long spines to
head and tail, and others without them.

Affinities.—But one European species is sufficiently like ours to
render a close comparison necessary. We refer to the Asaphus mucro-
natus (Brongn.), which Professor Burmeister identifies with our var. 2;
however, he had not seen specimens, and we have them before us. The
head of that iz regularly convex, the axal and glabellar furrows not
deep, the eyes placed further forwards, the margin narrow. The tail
is like, but the ribs do not imbricate posteriorly, and the intermediate
furrow divides them more equally. The muero, too, is recurved, as in
P. proevus, with which, without being identical, it is closely allied.
Asaph. pleuroptyz (Green, cast 18), has 11 or 12 lateral ribs to the tail,
extending below the very narrow axis; but with P. fmulurus (Green,
cast 16), from the Niagara shale, there are so many points of resem-
blance, that we ecan hardly persuade ourselves they are distinet.  Speci-
mens in the cabinets of Sir C. Lyell and Dr. Bigshy show that the form
ismore elongate, the pleurs shorter, the glabella contracted at the base,
an the eyes perhaps smaller ; the tail narrow, its lateral ribs faint and
but little arched, while the extremity of the axis is more prominent.
The head wants the strong marginal furrow, and the posterior spines
extend but a little way down (to the fifth rib, Hall). While avoiding
the risk of a doubtful synonym, we cannot value these mere proportional
characters as specific, and believe that a larger series will unite the
above and P. Wetherilli (Green, cast 20), to the English species.







f BRITISH FOSSILS.

Cefn Llwydlo, north of Llandovery (J. W. 8) Everywhere in upper
Silurian rocks, Herefordshire and Shropshire (Murchison, “ Sil. Syst.”)
Especially abundant in Dudley limestone and shales. Usk, Monmouth-
shire; in Ludlow and Wenlock rocks (J.W.5.} Horse-shoe Farm, Tort-
worth ; Huntly-hill, Gloucestershire ; Caradoe sandstone; Woolhope
limestone and upper Silurians of Woolhope, Abberley, and Malvern
distriets. (Geol. Surv.) Not yet found in Ireland.

Var. f.—Marloes Bay, amd St. Ishmael's, Pembrokeshire (Phillips).
Cwmdwr, Brecknockshire (J. W. 5.). Brindgwood Chase, in Ludlow B
Burrington, in Wenlock shale ; near Ludlow, Aymestry, and Nash Sear, Here-
fordshire (*° Sil. Syst.") Usk, Monmouthshire, from Wenlock shale to
upper Ludlow rock ; Abberley and Malvern (Phillips).

Foreign Distribution.—In Gottland, upper Silurian, rare (Dalman
and Hisinger.) Ripley, Ohio (Green;—the loecalities quoted from
Canada are erroneous, Dr. Bigsby’s specimens being of quite different
species, but one, which is probably the true species, was found by him
at Gaspe, Gulf of St. Lawrence).

ExrrLaxaTion oF Prate L.

Fig. 1. Perfect specimen, in Mr. Tennant's cabinet, probably from Dudley.

Fig. 1 2. Front view of head ; 1 b, Eide view,

Fig. 2. Bame, dissected ; a, front lobe or forehesd ; b, spita or neck lobe ; ¢ chetk or
wing ; d, margin ; & axis of body ring; #, fulerum of ditto; g, part of the axis of a tuber-
culated specimen ; &, intermediate ribs of the tail. (These are the indications of separa-
tion between the segments,) The g at the tail moargin should be omitted.

Fig. 3. Hypostome from Ledbury.

Fig. 4. Magnified view of surfice of eye, the cornea taberculate between the convex
portions which cover the lenses, At (ga), some small abortive lenses are seen.  Ledbury.

Fig. 5. A cast of the interior of the eye, the cornea having been removed, and the
lewges fallen out.  Vianal Hill, Ledlow.

Fig. 6. An eye, with very prominent lenses, which are partly visible, where the cornes
las been broken away, Ledbury.

Fig. 7. A fine young specimen, with rather prolonged tail. Dudley, Cabinet of Mr.
John Gray.

Fig. 8. Specimen, with vastly prolonged head spines. Dudley Muoseam.

Fig. 9. Head, with produsced front (male ?) Bodenham, Woolhope.

Fig. 10. Cheeks united across the front, and separated from the rest of the head along
the facial sutare. The course of the suture beneath (at a) is rather differcnt from that of
the upper side. Vinnal Hill, Ludlow, a rich locality.

Fig. 11. Tail, with the axis narrow and the point prolonged. Intermediate between
P, coudatus and the var. leagleaudatus,  Vional Hill.

Fig. 12, Tail of ordinary form. From Wenleck limestone of Clincher's Hill, South
Malvern.

Fig. 13. Tail of var. g, longieamdatus. Craig-y-Gareyd, Usk, in Wenlock shale,

Fig. 14. Head of same variety. Burrington, Ludlow.

Fig- 15. Tubercalated (diseased ?) tail, with very narrow border. Rock Farm, May
Hill.

Fig. 16. Accidentally introduced ; it belongs to the species next described. Long's
Quarry, Tortworth.











































2 BRITISH FOSSILS.

we do not know., Eye strongly lunate, long, narrow, smooth, and sup-
ported by a very strong fold of the cheek, which forms a sort of lower
eyelid, and is most developed in age. Cornea apparently thick. The
facial suture in front of the eye runs S-shaped ountwards and upwards,
turns a little beneath the margin, and then runs straight across above
the rostral shield ; it bends out sharply beneath the eye, and cuts the
margin beneath the most prominent curve of that organ. Rostral shield
a long transverse piece, deeply striate, and overhanging with a sort of
pouting lip the attachment of the hypostome. This last piece iz yet
undiscovered.* Cheeks with rounded angles posteriorly, and eurving
over the lower side of the head ; they are separated by the wide
rostral shield.

Thorax of 10 segments arched back, especially the forward ones,
and having the three lobes just indicated by a very slight furrow where
the fulerum is placed, the subfusiform axis occupying more than two-
thirds the entire width. The fulerom iz far outwards, and is formed
by a short forward bend of each pleura, which then continues in the
general direction, is sharpened anteriorly for rolling, and curves forward
at its blunt end ; the foremost pleure are rapidly shortened, the whaole
of the cheeks projecting beyond them (plate 3, f. 1*a).

Tail in the young about three-fourths of a hemisphere ; in the adult
more than half. The upper cormers are truncated and turned down,
but there are no indicationz of the axal lobe. Incurved portion of the
tail not broad, but thick, deeply concave, and marked concentrically
on hoth surfaces by elevated lines of dots (pl. 4, f. 10, 10a). The
whole surface of the animal is more or less punctate, and marked with
wavy imbricate lines; they appear to vary very much in number and
position, abound near the edges of the head, but less 20 on its most
convex portion ; run across the thorax parallel to the course of the
rings, and on the tail are most abundant on its forward margin. On
all the artieulating surfaces the lines are doubly close, but the puneta
absent.  On the somewhat depressed space immediately over the fuleral
points in the head and thorax-rings, both lines and puncta vanish.
These latter, which most probably indicate the bases of short pile, are
often wide and deep (pl. 4, £ 3), and are present on the posterior
surface of the tail, where the lines are absent. The inferior eyelid
(pl. 3, f. 1%b,, if so it may be called, iz deeply punctate in our specimen,
but without any of the wavy lines.

Variations.—Though numerous specimens are extant, there are so
few perfect ones, that we are not able to detect any considerable variety
in the proportions. Certain Dudley specimens appear more elongate.

* Mr. John Gray of Dudley possesses an entire transverse labrum, with two tubercles,
which very likely belougs o it.
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ExrvasaTionw oF Prate I11.

Fig. 1. 004 individual from Barr, in the possession of Miss Jukes, of Birmingham.

Fig. 1*. Side view of the same, showing the shortened foremost plenrs (a), and the
inferior eyelid (&)

Fig. 2. Side view from a fne coiled specimen in the eabinet of John Gray, Esq,
Dadley.

Figs. 3, 3% Twao views of a young one ; in the cabinet of Augustus Lewis, Esq,

Prate IV.

Fig. 1. The dissected figure. o, head ; & b, checks ; o, thorax segments ; d, tail.

Fig. 2. Portion of surface above the eye, showing the wavy lines and puneta.

Fig. 3. Ditto, with puncta larger than usual.

Fiz. 4. Magnifisd plenre, with lines and puneta,

Fig. 5. Part of tail, the puncta only present over the hinder portion of it.

Fig, &, Pleura magnified, showing the fulerom a, the backward bend at b, the sharpened
forward edge .

Fig. 7. Large head from Littlehope.

Fig. 7*. The same, lower side. o, rosiral shield; &, rostral suture {Burmeister).

Fig. 5. Shows the thickened portion of shell just above the eyelid at « ; impression of it
on the stone beneath at b, (In this specimen it is destitote of puncta.)

Fig. 9. Side view of part of tail; ataq, the fuleral peint; b, the articulating surface,
with lines, bat not puneta.

Fig. 10. Incurved portion of tail ; the inward surfice with elevated granulate lises.

Fig- 11. A ditto, magnified.

Thi specimens figured in this plate are in the Geological Survey Collection,

The section Humastus is related to the more typical species of Ililenus, just as Nileus,
of Dalman, is to his Asaphus palpelrosns, The distinet trilobation has vanished, and the
axis is so wide as to reach the fuleral point, and be nearly eoincident with it. There is
a slight backward bend of ¢ach pleura just before the folerum, which serves to steady the
articnlation of the piece behind by overhanging it a little, while this piece, in turn, over-
hangs the preceding at the fulerum, precisely as in the articulation of the abdomen of the
lobster and cray-fish. Beyond the foleral point the plenra is always more or less sharp-
ened, to pass under the preceding joint in the act of bending; and, as in this operation,
the back is lengthened, and the soft parts of the axis would be exposed by the separation
of the segments, a convex articalar portion is added on the forward edge of each segment,
which fills the gap, and retires beneath the preceding joint, when the animal is extended.
This 15 the stroctare of all trilobites which have been observed to bend or roll, and it is
similar to that met with in recent crustacea,

The subgenus is known in the Lower Silurian rocks of America, and the Upper Silurian

of Britain.

J. W. SavLTeR.
June, 1349,
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Decape I1. Prate V.

ASAPHUS TYRANNUS.

[Genus ASAPHUS. Broxgxiant. (Sub-kingdom Articalata, Class Crustacea, Order
Entomostraca. Family Trilobite.) Eyes large, smooth. Faecinl suture marginal or
supramarginal in front, and ending on the posterior margin.  No rostral ghield. Hypostome
strongly bilobed. Body rings 8.]

[Subgenus Basilicus, Salter. Facial sutore marginal in front; head bat slightly lobed ;
plenrie farrowed transversely ; tail large, with axal and lateral forrows.

Diacnosis.—A. {Basfﬁcss] ovafis ; cifrite semicireulars, angulis in
spinas breves productis ; cawda parabolicd, lafe marginatd, requlariter con-
vera, apice rotundalo nec acwlo; axi distineto, sublineari, angusto, nwlti-
eoslalo, apice abripto ; laterilius multicostatis,

Syvonyms. Asaphus Tyrannws, Murcnisow, Silurian Syst. (1837),
pl. xxiv, and pl. xxv., f. 1. Ogygia Tyranees, Exuenicn, Dissert. (1539),
29. Asaphus Tyrannus, Mivse Epwarps, Crust, (1840), &, 310, Exme-
ricH, Leonhard and Bronn's Neoes Jahrbuch 1845 (translated in * Scientific
Memoirs," vol. iv. (1845), 273). [not of BurmEester, Organ. Trilob,
(1843), t. 5, £. 4. Ray edition (1846), 108.]

A remarkably perfect specimen in the eabinet of W. Day, Esq., of
Hadlow near Uckficld, and specimens in the Geol. Survey collections
displaying the parts of the mouth, enable us to present a complete
deseription of this famous, but apparently local trilobite.

Deseription.—Length 11 inches ; breadth 6 inches. General form
nearly a true oval, moderately convex ; the head semicircular, the tail
longer and parabolic. Head smooth, with a slight concavity marking
off the margin, produced at the angles into short spines which reach the
third thoracic segment. Glabella clavate, defined in front only ; the
forehead lobe large, protuberant, and nearly round : beneath it, and at
the level of the front of the eye, is the uppermost of three obscure
oblique furrows. There is at the base of the glabella a tubercle, and
beneath it an impression marking the place of the neck furrow. Eyes
rather large, much arched, placed behind the middle of the head, aml
close to the glabella ; the base of the eyelid is constricted, the lentiferous
surface is broad and smooth, and beneath the cornea there are very

[11. v.] 2E
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numerous lenses,* not quite closely set. Facial suture ending on the
posterior margin, at the inner third of the width of the cheek, and in
front of the eye turned outwards in a sigmoid curve ; it euts the front
margin beyond the parallel of the eye, and continues exactly along the
edge of the shield.

The hypostome is semicircular at its base, which is moderately broad :
it has a squarish tumid centre surrounded by a strong furrow, and is
deeply divided at the apex into two ovate-lanceolate forks, between
which the shelly plate turns strongly inwards : there is an oval circum-
seribed tubercle at the origin of each, most distinet on the inmer
surface.

Thorax of eight moderately arched rings, the axis not strongly
marked and as broad as the pleurw; these latter are furrowed for
three-fourths of their length, and are curved down, but scarcely bent
backward, at the obseure fulerum, which in the hinder rings is placed
at about one-third away from the axis, but much nearer to it in the
forward rings; the anterior edge of each pleura is sharpened, and its
termination square.

Tail parabolic, its width at the broader end one-fourth greater than
the length (it appears nearly equal), regularly convex, not sunk in the
middle ; axis flattened forwards and prominent behind, terminating
abruptly at four-fifths the length of the tail, and ribbed throughout by
about 15 furrows. The sides are furrowed for about half their width
by 12 or 13 oblique parallel sulei, which end abruptly at the edge of
the broad concave margin; the uppermost furrow iz much stronger
than the rest. The incurved lower surface of the tail occupies rather
more than the breadth of the smooth upper border, and folds round the
end of the axis which indents it. The fine lines on this incurved border
are not truly concentrie with the edge, but appear to branch from an
imaginary line along the middle or most concave part. The space left
between the upper and lower borders is shallow. On the upper crust
of the tail the wavy lines are interrupted and inosculate; they arch
over the axis with the convexity of the curve forwards: on the lateral
lobes the curve is reversed.t The same arrangement is seen on the
thorax rings,—at the ends of the pleur they turn upwards, and fig. 8
shows the longitudinal disposition of theze lines on their under sides.
On the head similar lines occur, but we have not specimens to show it
well ; the hypostome has them obliquely on the forks (fig. 4).

* 0o o specimen lent by Mr. Day, which presents only the lower half of the eye,
the number and arrangement is such, that jodgiog from analogy with A. Pawisii, the £y
of which is very much like this, there must have been 6000 lenses, or probably more.

i Burmeister hos figured a good example of this arrangement of the sculptural lines on
the tail of an dsaphes in his * Zeitang fur Zoologie &ec., 1 Band, 15948, .1, £ 19,
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Variations. —Some individuals (perhaps females) are much more
convex than others; in some the margin is abruptly concave:; our
figured specimen is depressed. The number of lateral ribs to the tail
varies considerably, they do not seem to become more numerous by
age. The forks of the hypostome are long or short. The ornamental
lines which are so conspicuous in the external cast (Pl 24, Sil. Syst.)
exist, though less deeply scalptured, in all ; the internal cast, which is
more commonly found than perfect specimens, does not show them
distinetly.

Affinities.—The specimen figured in Burmeister’s work appears by
his description to have been from a *boulder of red limestone,” and
hence it is very probably a worn specimen of 4. heros (Dalman), from
the red limestone of Kinnekiille, Gothland. It is unfortunate that the
author should have transferred the sculpture of A. tyrannus to this
figure, for the axis is constricted in the middle and depressed, and the
lateral ribs long ; itis in fact a pretty good figure of A. heros, except in
the rounded tail ; in Swedish specimens the tail is pointed and the axis
percurrent. There is also a species in the lowest Silurian limestone of
New York so like ours, that we do not know how it is distinguished ;
there are, however, but seven or eight distinet ribs on the axis, amd
those on the sides are said to be duplicate ; we refer to A. marginalis
{Hall), deseribed in the Palmontol. New York. This is the more inter-
esting, as the Asaphi of North America belong generally to the group
Tsotelns.® The species which most nearly resembles A. tyrannus, and
which I referred to it in Prof. Sedgwick’s papers in the * Geological
Journal,” is the 4. Powisii, very common in the slates of North Wales.
The specimen of this latter species figured in the “Sil. Syst.” is much
compressed, for the species is really more convex than that here
deseribed, with deeper furrows on the pleur, which are arched forward
at their ends; and the tail axis is wide above, rapidly contracting in
width and becoming quite indistinet, its end only prominent ; the surface
seems smooth ; the sides of the tail have a very strong uppermost
furrow ; the remaining furrows are faint. Fine specimens of A. Powisi,
in the collections of the Geol. Survey and of Mr. Sharpe, show very
numerous lenses (about 7000) on each eye.

History.—It appears not to have attracted the notice of Llhwyd,
although it is quite as common at Llandeilo as the Ogygia Buehii, of
which he figured specimens; nor does it seem to have been noticed
by any writer on trilobites previously to the publication of Sir R. L.
Murchison's work, Emmerich, in his Dissertation, showed how cloge he
considered its affinities to be with Ogygia, by transferring it to that

* The young animals of even this group, according to Hall's figure, are trilobed and
ribbed o the tail ; bot that can only be in a very young state,
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genus. In 1845, however, he restored it to Asaphus, though he evi-
dently had not observed the characteristic labrum. Burmeister appears
not to have been acquainted with the species, zince in both editions he
confounds it with what we believe to be a specimen of 4. fieros, and even
suggests, in his Appendix, that Murchison’s smaller figure might prove
to be A. extennatus. He notes that it appears anomalous for Asaphus
to have such distinct ribs on the tail ; and indeed this peculiarity is one
of the indications of its affinity to Ogygéa, which we think confirmed by
the course of the facial suture.

Localities and Geologieal Position in Britain.—LraspeiLo Fracs.—
Limestone of Wrae, Peebleshire? (Geol. Society’s Coll.). Coniston
limestone, Westmoreland # Craig-y-Glyn, Berwyn Mountains, in Bala
limestone (Sedgwick); Meadow Town ; Shelve, &e., in the Longmynd,
Shropshire ; Carneddau Hill, Builth, Radnorshire [.J. W. 8.]; Llandeilo,
and many neighbouring localities in Caermarthenshire ; Llampeter
Felfry, Pembrokeshire [ Murchison] ; Narberth ; Mydrim ; Sholeshook ;
Lann Mill, Pembrokeshire {Phillips). It is remarkable that it does not
oeenr in Ireland.

Foreign Distribution—It iz quoted by Sir R. I. Murchizon from
Northern Europe [Quart. Geol. Journal], but with the understanding
that A. heros, Dalm., was intended. A. marginalis, Hall [Palzont.
New York, pl. 4, bis, f. 15], may be the same as our species.

Exrranariox or Prate V.

Fig. 1. Perfect specimen,  Llandeile. {Collection of W, Day, Esq.)

Fig. 2, Qutline of central portion of head, showing the constricted eyelids. Lann Mill.

Fig. 3. Portion of head, with the base of the eye, a.  Llandeilo (Mr. Day's Collection).

Fig. 3%. Magnified portion of a cast from the same, which would represent the surface
of the eye when the smooth cornea is removed,

Fig. 4. Perfeet hypostome, with the upper processes (aa).  Lann Mill.

Fig. 5. Variety of the hypostome, with shorter forks, Golden Grove.

Fig. 6. Punctate exterior surface of part of hypostome; the lineated surface is shown
in fig. 4.

Fig. 7. Upper surfoee of a thorax joint. St Clears.

Fig. 8. Under surface of ditto, showing the extent of the incarved portion b, L

Fig. 2. Part of thorax of n large individual, with deep sculpture, Golden Grove,
Linndeilo.

Fig. 10. Tail of young individual, Llandeilo.

Fig. 11. Incarved part, under side of the tail, bounded by the lines o, o, and deeply
indented by the axis, Clog-y-frain. (Sir K. [. Muarchison's Cabinet,)

June, 1849, J. W. SarTEn.
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Decape II. Prate VI

OGYGIA BUCHII

[Genus OGYGIA, Brosostant. (Sub-kingdom Articulata. Class Crustacea. Order
Entomostraca. Family Trilobite.) Eyes large, smooth ; facial sotare cutting the pos-
terior margin ; oo restral shield or vertical suture; hypostome entire ;- body rings §;
tail large.]

Diacwosis. €. ovalis, glabelli angustd utringue quinguesuleatd ; oculis
ad medinm capitis; sulurd faciali ad frontem marginali; spinis posticis
brevibus ; hypostomate obtuse acuminalo ; thorecis axi bis plewri angusiiore ;
eaude axi longe abrupto ; suleis lateralibus 12 duplicatis, prope marginem
angulatim deflexis.

Sysosyms. Lomwyp (1698), Philosoph. Transact., vol. xx., 279, tab.
addit., £ 15. Buglossa eurta strigosa, ib., Ichnograph. Brit. (1690), Epist. 1,
t. 22, f. 2. Trilobite from Llanelly, Paxgissox, Organ. Rem. (1811),
¥, il & 17, £ 13. Asaphus De Buchii, Brovesiart, Crust. Foss. (1822),
t. 2, £ 2. Trilod. De Buchii, Scnuortneis, Nachtr. (1823), ii, 34
{exel. the locality,  Norway.”) Asaph. Buchii, Dalm. Palead. (15826), 68.
J. D. C. Sowersy, in, Loudon’s Mag. Nat. Hist.,, 1829, vol. ii., f. 27,
Buckraxp (1836), Bridgwater Treatise, t. 46, £. 7. Murcason (1837),
Sil. Syst., t. 25, £ 2. QuexsTent, Wiegm. Archiv. (1837), vol.iii., 1, 346.
EmmericH, Dissert. (1839), 28. Mizne Epwarps, Cruosi. (1840), 3, 300,
Buemeisrer, Org. Trilob. (1843), t. 1, £. 2, [facial suture wrongly figured.]
Ray edition (1846), p. 59. Corpa, Bihm. Tril. (1847), t. 4, £. 39 [bad.]

—Jumior. Trinucleus? asaphoides, Murcnisox, Sil. Syst., 1. 23, f. 6.
Mrmzne Enwanns, Crust., v. iii., 333.

Description—Length oceasionally near seven inches, generally three
or four ; proportion of length to breadth from 6 : 5 to 6 : 4, a consi-
derable variation. General form a broad depressed oval, the head
nearly semicircular and as long as the thorax, the tail semi-elliptical
and longer than either ; glabella at its base occupying one-fourth or less
of the width of the head, broader and more convex above, and a little
pointed in front ; it extends nearly to the front margin, and is marked,
a little within each side, by a longitudinal depression, which is curved
with the convex side inwards. Along this hollow lie five pits, which
represent the glabella furrows ; the basal one is the neck furrow, that

[1z. vi.] g
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above is placed near the centre of the glabella, the other three re-
cede more, (he uppermost coming just above the eye. Eyelid large,
semicircular, and not touching the glabella. The facial suture above
the eve is curved outwards a little to reach the margin, along which it
runs for some distance ; beneath the eye it curves largely outwards,
and euts the posterior edge just within the border. The latter is wide
and striate, more or less COTICATE, and marked HE'I)]' a distinct I‘I'Il'll‘gil'lnl
furrow. Eye placed halfway up the head, smooth, the lentiferons sur-
face broad, its minute structure is not yet known. Head angles not
produeed below the fourth body segment. Hypostome broad above,
narrowing below, where it is suddenly and obtusely pointed; the
eentre is gently raised, and a forrow runs down each side ; there are
two transverse furrows near the apex, with compressed tubercles between
them. Thorax with the axis gently convex, variable in proportion, but
seldom more than half the width of the plenrm. These are flattened,
furrowed along the upper margin as far as the fulerum, at which there is
an obtuse bend (fig. 2, e, ¢), the furrow diverges from the margin
here, and does not quite reach the recurved and pointed extremity ; it
becomes widest immediately beneath the fulerum, and from the lower
margin of the pleure at this point a narrow ridge runs obliquely up-
wards, and meets it. Tail varying from little more than a semieirele
to a half-cllipse, very gently convex ; the axis gently tapering, ribbed
by about 13 or 14 furrows, which have a downward bend in the middle ;
its obtuse tip projecting.  Lateral furrows at nearly right angles to the
axis, angularly bent downwards at the place of the fulerum,* interlined
all the way by fainter furrows, and leaving but a narrow flat margin.
Incurved under portion of the tail narrow, closely striate, not indented
by the axis ; the upper side has a striate band of the same width, which
is indented by every rib of the tmil. The inferior striated band is con-
tinued (of the same width) along the ends of the pleur®, and the strie
run in the same direction, while, on the upper surface, they are trans-
verse, and reach further inwards.  Numerous fine strie, arched upwards,
cover the axis. The cheeks appear to be nearly smooth, but the gla-
bella is covered by fine, short, broken, almost microscopic lines, The
hypostome is strongly and concentrically striate.

Variations.—It varies in convexity, proportionate length, and in the
width of the axis; this latter is sometimes, though very rarely, more
than half the breadth of the pleurs—generally half, frequently less than
half. A pair of tubercles on each segment of the axis is present ; they
are distinet and strong in some specimens (fig. 6), and faint in others.

* The tail, consisting of anchylosed segments, preserves traces of nearly all the cha-

racters of the thorax ; the strong furrows are analogous to the farrows of the pleurm, the
fuinter lines between them to the joints.
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Affinities.—From 0. Guettardi it is known by its less elongate amd
more oval shape, and greater width of pleure in proportion to the axis ; in
). Guettardi they are but once and a-half the width. The axis of the
tail is longer, and has 13 instead of 9 ribs, and is abrupt, not attenuated
at the tip ;—in 0. Guettardi it extends but three-quarters the length.
It has, also, duplicate, bent, and more numerous side furrows ; the other
has but eight or nine straight simple ones ; the hypostome also is sub-
conical, not dilated laterally. O. dilatata, Brunnich (not of Portlock),
which seems to have been frequently held as a variety of 0. Buchi?, has
the glabella short, with its lobes erowded down towards the lower part,
and the eyes remote. The facial suture behind the eyes appears much
less arched in Sars’ figure. He also describes the tail as with 10 ribs,
separated by broad furrows. The labrum of O. dilatata, according to
Sars' figure, is but slightly different from that of the British species ;
but an important difference resides in the facial suture, which, in O.
dilatata, iz within the front margin on the upper side, but in 0. Buchii
isalong the edge itself, as in dsaphus Tyrannus.

History.—The earliest mention we can find of Trilobites is eoncern-
ing this species, and is that which all writers on these fossils have quoted.
Mr. Edward Llhwyd, in a letter to Dr. Martin Lister, of the Royal
Society (1698) writes “ concerning several regularly figured stoncs lately
found by him." * The 15th,” he says, “ we found near the Lhan
Deilo*, in Caermardhinshire, in great plenty, it must, doubtless, be re-
ferred to the sceleton of some flat fish ;" but, a few lines after, * Not
that these, or any other marine terrestrial bodies were really parts of
exuvie of animals, but they bear the same relation to them as fossil
shells to marine ones,” &e. This latter opinion he takes care to main-
tain in his “ Lithophylacii Brittanici Iehnographia ™ (1699), where he
again says, the specimen represents only the skeleton of a sole fish, and
wants the tail, and he marvels that the “ Piseis Ieon ™ should be raised
above the surface of the stone, © ae si verus piseis esset.” It is curious
that Brongniart should have placed this species in his heterogenous
group Asaphus, at the very time he was founding Ogygia, as he ap-
pears to have recognized the latter genus more by its marked habit
than by any positive characters. He probably meant to unite 4. difatatus
with 4. Buchii. Dalman distinguished them, but with doubt, in 1826,
and gave a figure of the Norwegian fossil from a plaster cast ; and had
not Sars, in 1835, given a complete description, and a good figure of

* Fig. 9, of the same communication, is often quoted as belonging to Frinuclone, We
have no doubt it is T\ Caroctaci, ae that is the common specics there (T fimbriatus is
found at Builth) besides, the distinet dots in the fringe identify it with the former species.
Fig. '8 appears mever 1o have been quoled, yet it is o tolerable representation of Cybefe

rerrucoss, Dolman, and it has been figured again without o name by Bronguiart, plate 4,
f. 11, from the same locality, where it abounds, and is the ooly species of the genus there,
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the head, the identity might still have been maintained. The hypos-
tome of this species was first represented in Sir R. I. Murchison’s figures.
We have ascertained, by personal inspection, that the Trinuclens Asa-
phaides of his work i3 the young of 0. Buehii. Quenstedt, 1837, unfor-
tunately got hold of two specimens with seven rings ; whether an accidental
variety, or as Burmeister thinks, one occasioned by the slipping of one
ring under the others, it is difficult to say. Quenstedt, however, relied
on these, and Dalman’s 7-ringed specimen of O. dilatata, and asserted the
same number for (0. Guettardi. But the error in both cases led him
to see the generic affinity between these two allied species, and he dis-
tinetly says that their union with the typical Asaphi is unjustifiable.
Burmeister, in his first edition, set the number of rings right, but con-
founded ©. dilatata, which Sarz had well distingnished in Oken's
¢ Lsis,” (1835), with our species, and adhered to this view in the Ray
edition (1846). Emmerich had, in the mean time, spoken of them as dif-
fevent species, and figured 0. dilatata in Leonhard and Broon's © Neues
Jalirbuch,” for 1845. Corda still maintains the error of the seven rings.

British Localities and Geological Range.—LraxpeiLo FraGs only.
Not yet known in North Wales ; the localities given for it in the * Geol.
Journal,” vol. i., p. 20, &e., are erroneous, and were stated to be so0 in
vol. ii,, p. 128, It abounds in the distorted slates at Shelve and Hope
Mill, Shropshire (Sir R. 1. Murchizon) ; Rorrington, Middleton, and
Meadowtown, Shropshire ; Builth, Radnorshire ; Llangadoe and Llan-
deilo, Caermarthenshire (Geol. Survey Coll.) Haverfordwest ; Muscle-
wick Bay, Pembrokeshire (Phillips). Not yet found in Ireland.

Foreign Distribution.—La Couyére, Bain, &c.,, near Renmnes, in the
Cote d'or (M. Rouault). In the north of Europe O. dilatata takes its
place.

Exrraxation oF Prate VI.

Fig. 1. Perfeet specimen from Builth {the glabella hardly pointed enoagh in front, )

Fig. 2. Bame specimen dissected ; at o the slight ascending forrows which eross the
neck segment are seen ; & b, cheeks or wings; ¢ ¢, fuleral points of the pleure; 4, tail.

Fig. 3. Under side of head in front, with the hypostome b attached to the continmons
under portion a of the checks; Builth.

Fig. 4. Young specimen from Builth,

Fig. 5. Border of the tail, the inflected striate portion rendered wavy by projecting
further inwards on each rib.

Fig. 6. Variety, with the tubereles on the axis strong; Llandeilo,

Al the specimens in the Geological Survey Collections.

June, 1549, J. W. BavTER.
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Decape II. Prate VII.

O0GYGIA PORTLOCEIL

[Genns OGY(IA. Broxowtant. (Sob-kingdom Articnlats. Class Cruostaces. Order
Entomostraca. Family Trilobite)., Ewyes large, smooth; facial suture cutting the pos-
terior margin ; no rostral shield or vertical suture ; hypostome éntire ; body rings &; tail
large.]

Disawosis. 0. ovali-oblonga ; capitis margine angusto; glabelld genis
latiore, obscuré lobatd ; oculis ad anteriorem pariem capitis positis ; sulura
Saciali ad frontem marginali; cawde axi lato brevissimo.

Srxoxvas,  Asaphus dilatatus, Porrrock (1832), Geol, Rep., Tyrone,
&e., pl. 24, f. 2 (not of Dalman). Ogygia dilatate, Puirrirs, Memoirs
Geol. Survey (June, 1848), vol. ii., pt. 1, 239,

Description—Length 3% inches; width 2% inches; often larger.
General form nearly flat, ovate, widest in front. IHead forming rather
more than a semicircle, considerably longer and wider than the tail,
but about as long as the thorax ; the glabella is as wide as the cheeks
below, and separated by slight furrows from them ; it widens and over-
hangs the eyes above, and is abruptly bent down in front, where the
margin is hardly visible. For nearly two-thirds of its length the gla-
bella is marked by lateral furrows, irregular in direction, dividing it
(apparently) into four lobes, exclusive of the forehead and neek lobes.
The neck lobe & is broad, and rises higher on each side than n the
middle ; it has two oblique sunk lines, ¢ ¢, rizing from the lower angles,
which appear to divide it into a pair of lobes (0. Buchii has the same
marking). Above this lobe lies the more contracted basal one g,
which does not reach to the margin of the glabella. The second lobe, &,
is wider and more oblique than the third, ¢, which is very faintly divided
from the wide transverse forehead lobe a. The fourth lateral lobe, o
distinetly marked in O. Buchii, is absent in this species. Eyes mode-
rate, placed very high up, towards the termination of the facial suture
on the margin ; eye-lid semi-lunate, but not constricted above or below ;
eye line turning a little out above the eye, beneath it obliquely down-
wards and outwards, cutting the posterior margin at about half the
cheek’s width; wings moderately large, with a narrow border and a

[an. ¥ii.] 2a
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small spine.  Hypostome with the centre gently swelled, and with dis-
tinet concentric furrows on the sides; apex . . . . .7

The first and last thorax rings are somewhat narrower than those of
the middle ; the axis is widest at top, and there only a little narrower
than the pleurse. It is not arched, but flattish, and marked by indis-
tinct tubercles on the sides and middle. The pleur® are straight; the
fulerum indistinetly marked about half-way along them ; the divisions
between the segments not nearly so conspicuous as the oblique straight
furrow which reaches nearly to the end of each. The ends of the
pleurse are recurved and pointed, the foremost ones perhaps not quite
s0 strongly as in our larger figure, the hinder ones as much as in fig. 2*.

Tail a semicirele, with the upper angles rounded off; the axis hardly
more than two-thirds the length, flattened, conical, the end a little
pointed.  There are about five distinet ribs on the axis, each obsenrely
trituberculate.  Lateral furrows four or five, very oblique, the two
uppermost sharp and deep, reaching more than half across the side, with
a secondary one between them, the two or three last very short and
faint. Margin flat. Whole surface of tail crossed obliquely by lines
which all run down from the upper angles inwards, except near the
edge, where they are coneentric; the incurved portion of the tail con-
centrically striate, broad, and indented by the axis. On the pleure
the lines are longitudinal, and form a broad band crossing the segments.
We do not know their direction on the head ; the hypostome, however,
is strongly marked by raised concentric threads.

Variations.—In the young state the middle lobe of the thorax and
tail is narrower (of the latter considerably so), and therefore longer
proportionally than in the adult; thus, in our smallest specimens,
fig. 3, the pleurz are once and a half as wide as the axis; in fig. 4,
which is older, nearly as wide in proportion. In this stage the tail axis
iz not visibly annulated, but the number of lateral ribs is the same as
in older specimens, about four ; the upper one is not, however, dupli-
cate.  The glabella in the youngest specimens is very obscurely lobed,
and the eyes are thrown even further forward, close to the very narrow
border in front of the glabella. The latter is not incurved in front,

The most interesting point about these young Ogygie is, that they
appear to confirm the supposition of the number of segments increasing
with age.  Fig. 3, the youngest, has but four segments to the thorax,
and there is no appearance of displacement, the head is not shifted at
all. In fig. 4, a little older, there are seven rings, nor can we think
there is displacement in this ease. The tail has turned a little, as on a
pivot, pushing the front edge on one side a little under the last ring,
but it has opened from that ring on the other side. Had a ring been
shifted off, and lost in the stone, we might have expected to see an




ERITIEH FOSSILS, 3

impression of part of it on this exposed side—but there iz none. And
the probability that we have in this case the whole number of rings
is strengthened by observing what takes place in one a little older,
fiz. 5%, for in this the last segment is very narrow, and appears to be
in course of development®* We have no perfect very young spe-
cimens of . Buchii, and therefore the point is still open to observation
in thiz genus, in which occasional specimens have certainly been found
with seven rings, as noticed by Quenstedt, Dalman, and Burmeister.
The usual number is eight.

Affinities.—Its identification with 0. dilatata by its discoverer, Port-
lock,t is easily understood by reference to his very imperfect original
specimen, which he saw clearly was distinet from O. Buchii. With
Dalman’s figure, too, there is more similarity than with the better
figures published since by Sars (Oken's * Izis,” 1835), and Emmerich
{** Seientific Memoirs,” vol. iv.) Our species differs from the Swedish
one eszentially in the broad glabella, narrow head margin, and forward
eyes, The proportions of the caudal axis and the lateral ribs of the
tail are altogether different, but the u.bmrwmunti*ed characters of the
head will suffice.

British Localities and Geological Range.—LraxpeiLo rLacs. Large
and fine specimens were obtained in abundance at Newtown Head,
Waterford ; smaller ones are common at Builth, Radnorshire.

Foreign Distribution.—Not known. Dalman’s figure of 4. dilatatus
is more like our species than the representations given by Sars and
Emmerich, but we take it for granted theze authors figure Brunnich's
species, as their specimens were from Christiania.

B

Exrraxatiox or Prate VIL

Fig. 1. Large, but not full-grown individual, Newtown Head, Waterford.
Fig. 2. Bame, or similar specimen, dissected.
[The letters on the hesd are placed in the order of these in the Mem. Geol.
Sarvey, vol. i, pt 1, p. 334.]

o, Forehead, or front lobe; & neck lobe, traversed by a pair of oblique lines ¢«
which mark the extent of the articulating surface of the first thorax joint; g
basal, or first lobe; &, middle, or second lobe; f, upper lobe, thind; 7, posterior
margin, or lateral neck lobe ; C, free cheek, or wing ; «, margin,

Fig. 2*. Thorax ring of ditto; cc, place of fulcrum; e, an oblique line running up-
wards to the furrow (a8 in 0, Buchii).

* Wa believe this increase in number is not 4 solitary case.  The figured specimen of
Tranucleus Lloydii, Murchigon, has bat five rings, and seems perfect. It may be peculiar
to certain genera.  Burmeister has suggested it in the case of Paraderides bohemicnz,

t We have great pleasure in dedieating the new species to Licut.-Col. Portlogh, whoss
careful and elaborate treatise on the Irish trilobites will be always valoed by the Brirish
student, [t was not only the best, but, at its publication, was the only Euglish work
containing extended views of the generic affinities.
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Fig. 2**. Tail of ditto ; f; line marking the edge of the thin incurved portion of tail
[the lines that cover the tail in this figure ane those of the upper surface] ; g, intermediate
farrow between 1st and 2nd,

Fig. 3. Youngest specimen, with four body rings. Builth.

Fig. 3* The same magnified, to show the narrow candal axis,

Fig. 4. Ome rather more advanced, with seven body rings.  Builth.

Fig. 4=, The same, &o,, magnified ; shows the tail a little torned aside.

Fig. 5. Still older; the eyes vory forward; eight rings.  Builth.

Fig. 5* The same, magnified : shows the last thorax segment as yet imperfectly deve-
lon a.

P;!g. 6. Specimen of intermediate size, with short axis, Waterford,

Fig. 7. Imperfect hypostome; o o, concentrie furrows,  Waterford,

Note on the Genus,

The near affinity of Ogygia with Hrontes has been perceived by Emmerich, whe, in his
cxcellent paper,  On the Morphology and Classification of Trilobites,” = placed it next to
that genus. The number of segments differs, 10 for Hrontes, 8 for Ogyyie; Srontes, too,
is sometimes very convex, while Ogygia is flat; the shape of the glabella and candal axis
differ materially, and there was no genus known which could fill up the interval between
the two genera.  Both are expanded forms, charactorized by large and strongly radiated
tnils, and flattened glabelle, and by an obtuse, entive, furrowed hypostome. We are,
therefore, fortunate in able to pablish a specics of Chgygia whose characters link the
genera maoeh eloser than and which, perhaps, might be regarded rather as 2 new
generic form, bat that its it is quite that of Ogygia. If we knew more species of the
genus, wie would propese sub-genera for it, and might divide it into—

I. Glabella indistinetly lobed ; facial suture within the margin, . Desmarestis,
Brongn. . Edwardsii, Rouanlt

2. Glabella distinetly Jobed ; facial suture within the margin. . dilafate, Dalm.

#, Glabella narrow ; facial suture on the margin, O, Beehil, Brongn, O, Guettardi,
Broogn.

4. Glabella broad ; facial suture marginal, . Portlochis,

There are three or four undeseribed British species of Ggygia, bat at present we know
them only by fragments.

J. W. SaLTER.
June, 1849,

* Leonhard and Broon's # N. Jahrbuch,” 1845, translated in Taylor's * Seientific
Memoirs,” vol. iv.
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Decape II. Prare VIIIL

CALYMENE TUBERCULOSA.

[Genus CALYMENE. Browostant. (Sub-kingdom Articulata. Class Crustaces, Order
Entomostraca, Family Trilobitm). Axis distinct; glabella lobed, narrower anteriorly ;
facial sutore dividing the posterior head angles, submarginal in front; a rostral shield ;
eyes gupine (with a thin cornea 7); thorax of 13 rings, formed for rolling.]

Diaguosis, €. lala, depressa, alwlacea; margine frontali capitis pro-
ducto recurve, genis gibbosis, glabelld depressd ; thorace axi anguito, plewris
planis usque ad fulerum, quod ad dimidium anteriics, ad tertium posteriis,
Pmﬂm est ;. cawdd futé, superne depressi, lateribus uﬁruptc -.‘It‘ﬂe.l:i'.r; axt
conico, subplano, T-8 annulato, costis lateralibus 5, planis, sulcis acutis.

Sywosyms. C. Blumenbachii vera? a. tuberculosa, Darmax (1828),
p- 362 (not tab. 1, f. 2). C. Blumenb., var, a. tuberculosa. Hisiscen
(1837), Lethaa Suecica, 107 (not tab. 1, f. 3). C. Blumenb., Murcuisox,
(1889), Sil. Syst., pl. 7, £. 5 only, C. tubereulosa, SALTER (June, 1848),
“ Memoirs of Geol. Survey,” vol. ii. part 1, pl. 12.

Almost every author who has written on Calymene Blumenbachii has
hinted his belief that two or more species were to be recognized among
its protean forms ; yet, except Colonel Portlock, who separated the
brevicapitata in his report on the fossils of T'yrone, no one has done more
than point out varieties. An extended examination of very numerous
specimens convinced us that three distinet species were known in Eng-
land, and their characters were detailed in the 2nd volume of the
“ Memoirs of the Geological Survey.” Still further investigation of
intermediate forms has shaken this opinion again, and we are at present
wholly in doubt whether the striking differences about to be pointed out
mark only a distinct variety, or are of specific value. At all events, in
giving a typical species of this genus, we would rather present the
reader with a new and well-marked form, than with one 2o familiar as
that of the famous * Dudley fossil.™

Deseription.—Length, about 2} inches, width, 1% inch. Whole sur-
face equally and minutely scabrous. General form broad for the genus,
not much attenuated posteriorly, depressed. Head short, wide; the

[1r. viii.] 2u
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zlabella not more prominent than the cheeks, and much narrower, con-
tracted in front, and separated by a deep furrow from the front margin :
it has three lobes on each side, the basal one large, the middle one
nearly spherical, the third minute ; the forehead lobe iz small, the neck
lobe large and prominent. The neck furrow is continued nearly to the
posterior angles, which are rounded. Cheeks gibbous, often more ele-
vated than the glabella, bearing the small eyes on their most prominent
part. These are placed opposite the middle lobe of the glabella, and at
some distance from it. A strong deep furrow separates the cheeks
from the glabella, except opposite the eye, where a buttress is thrown
across from the cheek, touching the middle glabellar lobe. The wings are
strongly bent downwards, and even inwards on the under surface of the
head, and the anterior margin is much recurved, and produced into a
snout.  On looking at the under view of the head, the margin appears
greatly bent, and in the angle so formed the curved rostral shield, half
as long as broad, is inserted ; beneath this is attached the hypostome,
which iz squarish oblong with the terminal angles rounded, strongly con-
vex forwards, the convexity terminating in a compressed tubercle ; one or
two concentric lines, as if of growth, mark the surface, which is also
seabrous, like the general crust of the body. The axis of the 13 body
rings is convex, but narrower than the pleurs, and constantly tubercular
on the sides. The pleurse are horizontal half way, and then strongly
decurved ; their ends rounded posteriorly, and bent forward. Fulerum
distant from the axis, abeut half way from it near the head,—at one-
third, or rather less, behind. Pleur® sharply furrowed, the forward or
fuleral half somewhat narrower than the posterior. Tail nearly semi-
circular, with the front angles truncated, evenly and gently convex, the
axis not prominent, the sides decurved strongly towards their edges.
Axiz not pereurrent, narrow, conical, with seven rings, and a terminal
boss.  Lateral ribs flattened, separated by sharp, narrow furrows, start-
ing at a wide angle from the axis, and eurved back on the sides, simple,
or but rarely marked by a central line near their ends,—not bifurcate, as
in €. Blumenbachii,
Junior.—The proportions of the axis to the sides and the strue-
ture of the pleurs are similar, but the glabella is more eylindrical, not
widened below ; the tail is proportionally smaller, has the axis wider
and more convex, with fewer ribs, and there are but four distinet ribs on
each side. Fig. 8* is the tail of a young animal magnified.
Variations.—In some the axis is a little more prominent, in others a
greater or less depression of the glabella occurs, and apparently the
production forwards of the snout is not always in the same degree.
But these variations are within narrow limits, and our species never
seems to approach C. Blumenbachii in convexity, especially with regard
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to the glabella and caudal axis. The front is constantly produced, the
surface minutely scabrous, not covered with scattered tubercles, but this
last character occurs in some varieties of O Blumenbachii, which is
more variable than we formerly believed.

Affinities.—1It is distinguished from C. Blumenbachii, with which it
has always been confounded, and to which it is closely allied, by the
broad depressed form, narrow axis,* glabella not higher than the cheeks,
distant fulcrum, and wide depressed tail ; the produced recurved snout
also is a strong character. C. brevicapitata has the snout recurved, but it
iz shorter ; the axis is prominent, and the fulerum close to it ; the glabella
also is much shorter and smaller in front, and the whole form is elongate
and eylindrical. With the American species, as published by Green,
Hall, and Emmons, it does not need a close comparison: C. semaria iz
attenuated posteriorly, and has a wide head, cloze fulerum, and a small
tail, with the axis as broad as the sides: C. callicephala is distinguished
at once by the very short triangular glabella ; it has alzo a close fulerum.
It is quite possible that hercafter forms may be found which will con-
nect this species with the more common C. Blumenbachii ; but at pre-
sent we do not know such forms, and it is necessary to point out the
ohvious characters which distinguish them. Between C. Blumenbackii,
however, and the other British species, C. brevicapitata, specimens
intermediate in character, both as regards form and sculpture, have
been discovered ; the present species, therefore, being founded on some-
what similar kinds of variation, must be received with caution.

History.—The early figures and deseriptions of animals of this genus
had, of course, no reference to such minute differences as are now
deemed necessary for specific character; however, there is one early
figure which certainly resembles more the depressed tail of our spe-
cies, with widely spreading and curved side ribs, than C. Blumenbachii ;
we mean that of Linneus, * Stockholm Trans.,” 1759, ¢ 1, £ 3.

Dalman describes, under . Blumenbachii, three forms,t viz. :—

1. Var, tubereulata, in which he erroneously counts 12 segmenis to the
thorax, and reckons about seven ribs to the tail. Length, 2 inches to 24,
Gottland and England ; the English specimen having the axis of the thorax
tuberculate on the sides, as in the next variety.

2. Var. Blumenbackii vera? a. tuberewlosa, with 13 segments, and tail
with about eight ribs, the axis tuberculated on its sides ; the head, tail, and

lateral knobs of the axis closely seabrous; the dorsum (axis itself) smooth.
Length about an inch. Gottland.

* There is a variety of C. Blumenbachii, with narrower axis, found at the Hollies, near
Horderley, but the glabella and tail are normal, and the front not produced.

 * Et descriptiones auctorum, et speciming ad hac speciem relata, tantas praobent dis-
crepanting, ut fere credam diversas species sub hoc nomine esse commixtas, de qua re
tamen, ob speciminum inopiam, dijudicare neques,” Dalman, Palead., p. 35



4 BRITISH FOSSILS.

3. Var. Blumenbackii vera, B pulchella, " undique punctis elevatis
sparsis,” the axis hardly tuberculate at the sides; small, Gottland.

Of these three forms the first is the most doubtful. Dalman has pro-
bably given a figure of it, bad in all points of detail, in his table 1, fig. 2.
This figure scems a little to resemble our species in the rather narrow
axiz, and distant fulerum, and there is no indication of bifid ribs to the
tail ; however, the snout is not produced at all, the axis of the tail is
also broad and convex, so that it probably is intended for the common
species.  Of his var. pulehella (tab. 1, fig. 3), we have seen specimens
in the cabinet of Sir Roderick I. Murchison. They are dwarfs of €.
Blumenbachii, and, like it, have scattered tubercles, a large glabella,
and convex axis. But the description of var. 2 in so many respects
agrees with the subject of our plate, that we have adopted the term
tuberewlosa as a specific name for it. The close minute scabrosity is
particularly alluded to by Dalman. Even if the identification be
incorrect, it will not involve any confusion of nomenclature. No
recognizable figure of this species appeared till the publication of the
“ Silurian System,” in which, at pl. 7, £ 5, a Burrington specimen is
figured, and in the description the knots on the axis are mentioned as
variable.

British Localitics and Geological Position.—WENLOCK SHALE to
Ueper Luprow Rocks. Upper Silurian beds, Underbarrow, near
Kendal, Westmoreland (Prof. Sedgwick). It abounds in nodules of the
Wenlock shale at Burrington, Shropshire, from whence thousands of
specimens have been distributed through collections. Small specimens
are plentiful at Usk, Monmouthshire, in Upper Ludlow Rock; in
neither case associated with the more common C. Blumenbachii.

Foreign Distribution.—There is much reason to believe, as before
stated, that it occurs with the better known species in Gottland.

Exrraxariox or Prate VIIL

Fig. 1. Full-grown specimen from Burrington ; the head and tail a little bent down,

Fig. 1*. A specimen from the same locality, partially rolled ap, but open sufficiently to
show the hypostome or mouth-picee attached to the rostral shield a.

Fig. 2. Extended specimen from the same locality.

Fig. 3. Dissected head ; k is the reflected front.

Fig. 4. Body segment separated, shows the nodolar axis, and the distant foleram.

Fig. 5. Bedy segment seen in profile. It shows the depressed form of the body.

Fig, 6. Hypostome highly maguified.

Fig. 7. Maguified portion of the general surface.

Fig. 8. Young animal from Usle.

Fig. 8a. Tail of ditto magnified,

J. W. SALTER.
June, 1849,
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Decape II. Prate IX.

—

OLENTUS MICEURUS.

[Genns OLENUS. Datsas (in part). Sob-kingdom Articulata. Class Crustacea
Order Entomosteaca, Family Trilobite.) Glabella narrowed anteriorly, lobed; eye
smooth, genernlly with a narrow prominent ridge connecting it with the upper part of the
glabella ; facial suture marginal in front, and cotting the posterior margin behind; no
rostral shield ; hypostome . . . . ? pleuree 14, or fewer, peinted and recurved ; tmil with
articulated axis and sides. ]

[Sub-genus (Nemus. Body rings 14 5 tail entire.]

Diacxosis. 0. ovatus posterius atlenvotus ; glabelld genisque egualibus ;
thorace segmentis 14, plewris postremis axi angustioribus ; eandd transversd
integrd, apice truncato, ari 1-annulate, lateribios unicostaiis.

In the course of surveying the barren country south of Snowdon, Mr.
A. Selwyn, of the Geological Survey, discovered fine specimens of this
new lenus. They were found only at two or three localities in the
lowest fossiliferous beds of the Silurian system, and may be considered,
therefore, as the oldest British trilobites ; they were associated with a
species of Euwrypterus and a Lingula. The discovery is the more inte-
resting, as Olenus and Paradoxides are among the most ancient genera
of trilobites in the Silurian rocks of the Continent. Other Britizh
species of the group have been deseribed by Mr. John Phillips, from
the black shales of Malvern.

Deseription—Length, one inch three-eighths ; width, seven-eighths.
General form broadly obovate, acuminate posteriorly ; the axis rather
prominent, and the sides flattened. Head more than twice as wide as
long, semicircular, with a narrow equal border, and produced at the
posterior angles into moderate diverging spines. Glabella reaching
very nearly to the front margin, bell-shaped, not very convex, but a
little swelled below, with a narrow neck lobe, and two lateral lohes.
Cheeks a little wider than the glabella. Eyes not large, fnrward, near
the glabello.. and connected with it by a slight oblique prominence.
Eye line cutting the posterior margin far outwards. Pleura: 14, flattish,
inereasing a little in width as far as the 6th segment, then 3hurtem:nl
gradually, so that the two last are searcely wider than the tail ; each
marked by an oblique shallow furrow, deeper near the tips, '-'I-'l].il:]l are
slighll,:];_.r mmined and preduced into short spines. Axis narrowed pos-

IT. ix. 21
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teriorly, not so wide as the pleur® in the anterior rings, but in the
hinder ones wider than the pleurs. Tail semicircular, truncate, the
axis convex with one rib above, and about equal in width to the sides,
which also have a single faint rib. Margin entire, slightly raised. But
four specimens have been found, and all more or less distorted.

Affinities.—From (). spinulosus, with which the head has considerable
resemblance, the entire truncate one-ribbed tail readily distinguishes it.
0. gibbosus, besides having a triangular, many-ribbed tail, has the gla-
bella not reaching nearly to the front margin, and the eye is placed at a
distance from the glabella nearly equal to the diameter of the latter.
In O. micruruz it 15 not above half the diameter distant. €. alatus, a
small species, named by Dr. Boeck, has the glabella extended forwards,
but it is very narrow and convex, and the eye is distant. The (Menus
qibbosus (Corda), which, in shape of tail, is very different from Swedish
specimens and Wahlenberg's description, differs from ours in the wide
and ribbed tail, as well as in the general shape, which is oval, not at-
tenuated ; besides other points. We know of no other species with
which it ecan be confounded.

British Localities and (Geological Position—Lowest Lraxpemo
Facs (Lingula beds), Trawsfynydd, Merionethshire; Cwm-y-Swm
mine, Dolgelly, ditto; Marchllyn Mawr, near Llanberis, Caernarvon-
shire.

Exrraxatios or Prare IX.

Fig. 1. (Memrs micrarns.  Trawsfynydd.

Fig. 2. Same dissected. o, central lobe of the head,® incloding b, the glabella, and e
fixed cheeks; o, the mucronate wings; e thorax stgmoents, the obscure fuleral points
are at £F; tail, g with two-jointed axiz, and single luteral furrow,

Fig. 3. Small specimen, Cwm-y-Swm mine, Dolgelly.

Note on the Genns,

The group of (Heuide (Emmerich) ineludes penera whicl differ from each other in the
conrse of the facial suture ; in Poeradorides and (Menns its termination is on the posterior
margin, and the wings or free checks are produced into spines.  In Peltwea (P, toora-
Bvides) and Trigrtkrns, it terminates fu the pesterior angle, or even a little above it. on
the external margin, and the wings are very small, and by no means produced into spines.

Paredorides differs from Cfemns in the large and clavate, not bell-shaped, glabella ; in
possessing 16 to 20 body rings, and a minute tail, with its axis only articulate,

{Heaws is divizible into two sections, if these do not merit the name of genera, 1. The
group of true Cleaws, to which our specics belongs, having 14 body rings, and a tail with
entire margin. 2. (. spinelosns, having fewer, about 12 body rings; and a spinose or
laciniote tail; for the latter species, the sub-generic name Paraboling, in allusion to the
shape of the glabella, might be appropriate,

June, 1849, J. W. SaLTER.

* Corda has proposed to eall all this * glabella,” and to dislinguish it inlo eentral and
lateral Jobes.
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Decape IlI. Prate X.

AMPYE NUDUSZ.

[Geous AMPYX. Daimas. (Sub-kingdom Artienlata. Closs Crustacen. Order
Entomostraca. Family Trilobite.) Glabella tumid, armed with a frontal spine; head
with simple, upexpanded marging; angles spintus ; no fucial sutare ; no eyes; body Tings
3 or 6 ; tail entire-margined, margin deflected ; hypostome ¥]

Diraxosis. A latus; ecapite semicirenlari, spina frontali brevi; angulis
longe-spinosis ; glabella viz producta, lateribus bilobatis ; thorace articulis 6 ;
candd laterilies 8—9 suleatis.

Syxonvms, Trinwclews nudus, MorcHisox (1839), “ Sil. Syst.,” p. 660,
pl. 28, f. 5.

Deseription.—General outline broadly oval ; body much depressed ;
the general axis, consisting of glabella, axis of thorax, and axis of tail,
forming a lanceolate, convex, central elevation, narrowing posteriorly.
Head, thorax, and tail of equal length. The first is rounded, with
the outline, in front, slightly prominent, and the whole less than a
semicircle ; the last iz slightly triangular. Glabella somewhat elaviform,
rounded and convex in front, narrowing behind the middle, and slightly
widening out at its junction with the neck furrow ; it is marked at each
side by two or three indistinet furrows, and, towards its centre, by two
very oblique furrows, which form small elliptical elevated spaces, one
on each side, bounded by rounded and curved folds, below the level of
the rest of the glabella, and appearing as if distinet from it. From the
front of the glabella projects a slender subulate spine, which, in all
examples hitherto met with, is rather less than the length of the head :
it is not continued as a keel on the central surface of the glabella.
The neck furrow is well marked, and the neck fold elevated. The
cheeks are broad, depressed obliquely in their centres; the depres-
sion proceeds from near the upper extremity of the glabella lobes,
and continues obliquely outwards, with an obscure eurve towands, but
not touching the margin. Between the depression and the hinder por-
tion of the glabella the cheek is gently tumid, and likewise between the
depression and the outer margin. The neck furrow runs straight and

[ x.] 2K
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¢lose to the hinder margin of each cheek, leaving the edge elevated as
a thickened and very narrow rim ; and then, at the angles of the head,
making a slight curve, runs into and furrows the baze of a long spine.
This spine is of a subulate form, and prn-jecl:s backwardz in a eurved
manner from the head angles, and at a distance equal to rather less than
the breadth of the cheek, bends backwards and straight to more than the
tail's length beyond the posterior extremity. No trace of a facial suture
has been observed in any of the specimens as yet discovered.

The axis of the thorax is convex, and nearly equal in breadth
throughout, very slightly narrowing at its junction with the tail. Its
width is about two-thirds of that of the pleur®. Each joint of the axis
iz deeply furrowed centrally, elevated anteriorly and posteriorly, the
elevations of the proximate joints uniting to form a strong eonvex,
somewhat curved, rounded rib, running across the axis, and terminated
at cach side by a conspicuous tubercle. Six such ribs mark as many
thoracic articulations. The axis is separated from the pleur® on cach

side by a deep but narrow groove. The pleurm are straight, narrow,

and depressed, tumid along their lengths on each side of a conspicnous
deep oblique furrow ; extremities obliquely truncated, slightly turned
backwards. The surface of the tumid portions of the thorax, and also
of the more convex parts of head and tail, are minutely granulated.

Tail triangular, with the sides slightly curved outwardly. Its axis
prominent, gently tapering for nearly two-thirds of its length, then
becoming parallel-sided, and ending obtusely at the termination of the
tail. Nine ribs like those crossing the thoracic axis, but smaller and
without marginal tubercles, cross the tapering portion of the axis; the
remainder is ringed by numerous minute ribs. The axis of the tail is
divided by a deeply-impressed furrow from the sides, which are gently
convex, and grooved by eight strongly-marked lateral furrows, oblique,
and curved slightly backward ; the interspaces are tumid. The upper-
most furrow commences at the junction of the tail with the body, and
proceeds obliquely onwards to the margin, so as to leave a narrow,
lanceolate, triangular space in front of it. The distance between its
marginal extremity and that of the next furrow is greater than the dis-
tance between the extremities of any of the other furrows. The last
and shortest furrow originates just above the termination of the tapering
part of the tail-axis, and between it and the extremity is a smooth and
slightly tumid triangular space. The margin of the tail has an elevated
rim, the deflected portion of which is striated.

Young specimens have the same number of thoracic joints with adult
examples, and do not appear to differ materially in any respect.

The length, exclusive of the frontal spine, of the largest specimen ex-
amined, was one inch and three-twelfths. The frontal spine measured
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nearly five-twelfths. The breadth of the thorax was one inch. The
length of a cheek-spine one inch and five-twelfths.

Affimities.—Its nearest ally is the Ampyx mammillatus of Sars (4.
Austinii of Portlock), which it resembles in general outline, in form of
head, and features of glabella, and also in the number of thoracic rings.
The tail of Ampyz mammillatus iz, however, very differently shaped, and
has only one lateral furrow on each side, and its axis is, in great part,
smooth. There are also very material differences in the structure of
the cheeks and pleure. Ampyz nasutus (Dalman), is described as
having six articulations, but has a very prominent glabella protruding
much beyond the cheeks, and a tail represented as smooth at the sides.
The figure given by Dalman, however, so closely resembles the Ampyx
rostratus of Sars (4. Sarsii, Portlock), that | am inclined to think that
the fold on each side of the tail above the single lateral furrow was
mistaken for a joint of the thorax, for in all the other species of Ampyzx
there are only five thoracic segments with the peculiar triangular outline
of the head, which is so shaped in consequence of the great projection of
the front of the glabella beyond the cheeks. These characters we see
combined in Ampyzx rostratus, Ampyr Portlockii (Barrande), Ampyzx
bokemicus of Hawle and Corda, and my dmpyzx pareuius. The Ampyzx
Bruckneri of Boll has the same form of head, but the body of that
species is unknown. If, in the end, all the five-ringed species should
prove to have long heads, and those with six thoracie segments to have
short and rvunded ones, the latter section may be conveniently distin-
guished from the former as a subgenus, under the name of Brachampyz.

History.—This curious trilobite was discovered by Sir Roderick
Murchison, and figured by him in the Silurian System as a species of
Trinueleus, of which genus he considered it a member, supposing the
border of the head to be lost, and regarded it as allied to hiz Trinucleus
fimbriatus, but as differing in the number of ribs on the tail. In 1845, a
number of specimens were found in the original locality at Builth by
Sir Henry de la Beche and myself, in more perfect condition than those
first figured, and they proved, without question, to belong to the genus
Ampyz. On examination of the original specimens figured in the Silu-
rian System, I found that they also exhibited traces of the frontal spine.
The true generie position of thiz trilobite was afterwards indicated in a
note to the Ray edition of * Burmeister's Essay ;" that author had re-
garded it as a mutilated example of Trinucleus fimbriatus.

British Localities and Geological Ranges.—Hitherto thizs Ampyr has
oceurred only in the Luanpero Fracs of Carneddaun Hill, near Builth,
Radnorshire, South Wales.
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Exrraxatiox or Prate X.

Fig. 1. Figure of the entire trilobite, slightly restored, from the Builth specimen.
All the parts are shown in specimens in the collection of the Geological Sarvey.

Fig. 1*. Disscetion of the species. Lines as if of a facinl suture are seen on the glabells,
bat they do not seem to indicate any troe separation of parts. :

Fig. 2. An individual still younger.

Fig. 3. A small specimen, showing the constancy of its characters at an early stage.

Fig. 4. Granulation of the head.

Fig. 5. Granulation as seen towards the extremity of one of the pleurs.

Fig. 6. Lincation of deflected surface of tail margin,

Note on the British Species of Ampyx.

The genus Ampyr wos first recognized as British by Lieut.-Colonel Portloek, R.E., who
deseribed and figured two species, Ampyr Awsfinid, identical with A. mammillates (Sars),
and Ampyr Sargii, identical with 4, rogfratus (Sars), and probably with 4. nasutus (Dal-
man). Both these forms were discovered during the researches of the Ordnance Geolo-
gical Survey in Ireland, the former in the Silurian glates of Tyrone, and the latter in
those of Newtown, near Waterford. Hecent researches have led to the conclusion that
the strata in which these fossils were found are members of the lower (Llandeilo or
Bala) division of the Silurian rocks.

In Great Britain neither of these species of Ampyr have, as yot, occorred. The only
species described as Hritish, besides that mow figured, is my Ampys parvulus, from the
Lower Ludlow of Vennal Hill {Mem. Geol. Burv., vol. ii. pt. 2, p. 350, pl. x.) There
appenrs, hivwever, to exist a third species in the Rhiwlas limestone, near Bala ; one die-
tinet from any a8 yet described, bat of which only heads and tails have been found, The
largest head is half an inch in length, exclusive of the spine. It is nearly allied to A. ros-
fratus, but differs in having much smaller cheoks in proportion to the glabella, which is
even more produced than in the restrafes, and exeeedingly tumid  The cheeks in the
specics to which | have compared it are beyond the middle of the glabella; in the Rhiw-
las form never 2o far as that part. The neck lobe of the latter &8 narrow, and the tail,
though similar in senlptare, much shorter and wider, The proportiogs of the cheeks and
glabella remind us of 4. Breckreri (Boll in Dunker and Von Meyer's Palmontogra.
phica, 1st Band, 11 Lief, & xvii., £ 8), but that species bas o carinated glabella, and very
broad neck lobe. Ampyr Portlockel (Barrande}, is said to have the glabella much less
clongated than A4, nasutus, and therefore caunot be the Rhiwlas form. A, bohemicns
{Hawle and Corda, t. & f. 19}, comes nearer, but is represented as having a much wider
glabells and a proportionately much smaller tail, with no troces of rings on its axis. [
propose to name the Rhiwlas species, Anipyar fumidis.

Ampyx baceatus, of Portlock, does not belong to this genus.

E. Forses.
July, 1840
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DzcaneE VII. Prate L

PHACOPS DOWNRINGLE.

[Genus FHACOPS., Esmsmica. (Sub-kingdom Articalate. Class Crustaces. Order
Entomostraca. Tribe Trilobitie or Paleade.) Head strongly trilobed; glabella lobed,
and broadest in fromt; facinl suture ending on the external margin; eves largely
facetted ; hypostome oblong, rounded at the end; thorax of 11 segments, the pleurm
grooved and facetted for rolling up; tail strongly ribbed, of several segments, the margin
entire or toothed. ]

[Bub-genms Acaste. GoLpross. Form convex, and contractile into a ball. Glabella
not much inflated, all the lobes distinet; facial suture within the sdge 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 distinet segments (11 or
less), its edge withont lateral spines. ]

Dnagxosis. P aluwtacews ; capite transverso, margini frontali angulato ;
glabella depressa oblonga subparallella, sulcis wiringue tribus distinctis, lobo
basali fineari, secundo ovali, superiori transverso—sed margine superiore
ascendente sinuato—lobis omnibus planis ef fere ad medivm glabelle cxtensis,
spatio anguste inferfecto : lobo cervicali elevato ; oculis magnis nec eminenti-
biwes » eandd subtrigond, axi convero costis quingue distinetis fribusque obscuris
predito,—lateribus quingue-costatis, costis duplicatis ; margine distineto,
apice angulate,

Syxonyus.  Calymene macrophthalma (Broxcs.), Buckraxp (1836),
Bridgw. Treatize, pl. 46. fig. 5 (not 4.) Calym. ? Downingie, MURCHISON,
Silur. Syst. (1839), pl. 14. fie. 3. Muxe Epwarps (1840), Crust., 3. 324,
Acaste Downingie, GoLoFrss, Syst. Uebersicht der Tril,, Neues Jahrh.
(1843), 563. Phacops macrophthalmus, Burueist, (1843), Org. der Tril,,
139, 140, and in ed. 2. (1846), p.92. FPhocops Downingie, Esxumcn,
Neues Jahrh. (1845), 40. pl. 1. fig. 2. [icon mala]; Transl in Taylor's
Scient. Memoirs (1845), vol.iv. pl. 4. fig.2. Pmiriirs and SavTer, Memoirs
Geol. Surv. (June 1848), vol.ii. pl. 1. p. 239, 336. pl. 5. fig. 2, 3. 4. M<Cox
(1851}, Synopsis Fal. Foss. Woodw. Mus. 160,

Junior.—Asaphus subcaudatus, and A. Cawdori, MurcHisor, Sil. Syst.
pl- 7. fiz. 9, 10. Phacops subcaudatus, SALTER and Pmioies, 1 e, 239.

One of the most common, and certainly one of the most elegant
trilobites in the Silurian System—oceurring in abundance wherever
Upper Silurian strata are found. It is a very characteristic fossil of

[vini] T4
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the Dudley limestone. And yet, perhaps, there is no species of
trilobite which has been so much misunderstood ; the confusion
apparently arising from this circnmstance—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 n com-
pliment to Mrs. Downing, of Dudley, from whose cabinet the fizures
in the * Silurian System " were drawn.

Deseription—Length from an inch and a half to two inches.
The general form long-ovate, the anteripr 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,
from an indentation in the curved outer margin on each side of the
wide glabella ; the front is not produced, but angular. The glabella
oecupies 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 transverse, scarcely triangular, and bounded above by a sigmoid
furrow, which runs 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 oceurs. The lobes are not swelled between
the furrows, but the surface is even and the furrows sghallow (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 (fiz. 10, ¢) in the place of a spine. The facial

* Memoirs Geol, Survey, vol. il p. L. pl. 5 ﬂg. o,
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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 (bb). 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 oceupying their length : eye lobe
with a raised outer margin ; lentiferous surface broad, with about
155 lenses in each eye, each wvertical row containing eight. The
cornea is convex over the lenses, and the intermediate flattened
spaces are finely granular, the granules forming a rough 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 gramulated. This 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 fnrows, but high up on each side is a small tubercle.
The tip is straight and somewhat truncate, and the exterior angles
are cut off so as to render the end somewhat polygonal ; but there
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 the jaws and accessory parts of the mouth, the hypostome
must have served the office of labrum or upper lip.

Thorax considerably longer than the head, of 11 not very highly
arched rings—the axis moderately convex, of nearly equal breadth
with the pleurse. These, which are traversed by a straight deep groove,
(fig. 10, d), are curved rather abruptly downwards at the folerum
(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, (Dee, 1849.)
7AZ
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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, ). 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 oceur on the incurved crustaceons
portion (fiz. 13, &) of the pleurs, which, in this species is but
narrow, while in P. coudafus, Decade IT. 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 distinet axal forrows. It is comical, 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
distinet 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 thiclk.

The whole of the upper surface, and the incurved margins of the
head and tail, are covered with fine, close, equal grannlations ;
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. Stokegii ; 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 specinen i— Large-eyed variety -—
Length of head - - 5 lines Length of head - - 51 lines.
Length of theeye - - 2, Length of the eye - 23 .
Height of eye - e T Height ofeye - - 14

The surfaze, therefore, in one ease 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
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Mr. Gray’s eabinet (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 iz 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 fiz. 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. Oceasionally (fig. 4) the two front fiurrows 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.
Affinitics —The variation just noticed gives the specimen a great
resemblanee to a nearly allied species, which, however, belongs to the
section Phacops, viz.— P. Stokesii, M. Edwards, (P. macvophthalma,
Brongn., t. 1. £ 5, figured in Mem. Geol. Surv., vol. ii. pt. 1. pl. 5.
fiz. 1). This, which is abundant at Walsall and Dudley, and fre-
quently met with in the Wenlock limestones of the Malverns, is easily
distingnished from all the varieties of P. Downingie 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. Downingie this
lobe is always linear and destitute of tubercles. The uppermost
glabellar furrow is bent as if broken, while in P. Downingie it is a
simple sigmoid curve. The tail of P. Sfokesii has only two or three
of the upper furrows of the axis and sides distinet ; P. Downingie
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
obes, have just the same appearance as those of our species, but a
careful comparison will show marks of decided difference in all
thes: parts. In the P. apiculatus, which is as common in the
Lower as the P. Downingie in the Upper Silurian, the head is
longer, and the glabella more elongate and narrower, and more con-
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vex anteriorly ; from its greater length, too, the lobes do not appear
so0 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 hody 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 noteh at the glabella margin, (even of this there is some
trace in our species, but not nearly so distinet). There is an impor-
tant difference, too, in the presence of a small spine at each of the
head angles. The tail in F. apiculatus is decidedly triangular, and
at the apex pinched up and drawn out into a recurved spine.

With P. macrophthalng, 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. Downingie; 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. Brongniartt, 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 numerouws. It
appears to be the pointed form of the head, not, however, very con-
spicuous in P. Downingie, which has suggested the reference of
this and of other trilobites to our species. P. microps (Green), as
far as ean 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 the Jurdin des Plantes in 1549,  OF four specimens armnged as I mocrophthalma in
this collection, the figured specimen is the only one without the name attached. One, par-
tienlarty lnbelled by Alex. Brongniart as F. macrophtholma, has o more elavate glabella
than the true species, and is a decided Cryphaus, from the United States.
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likely that both British and foreign naturalists should coneeive the
common Dudley species, with a pointed front, to represent the more
pointed variety of Brongniart. Green, in his deseription of the
C. macrophthalma, 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. maerophthalma, ( Brongmiart, fig. 4), and
named it accordingly ; and Sir R. I. Murchison followed this view, at
the same time rightly distinguishing it from the obtuse headed
species (fig. 5 of Brongniart), which oecurs, 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 Brongniart's species ;
and gave the new name to that one which was conceived to repre-
gent his fizure 4. Milne Edwards in 1840 recorded it as distinet
from either of Brongniart’s species ; and as the French fossil with a
pointed front evidently furnished Brongniart with his deseription,
retained his name, Calym. macrophthalma, for that species, and gave
that of (. Downingim to the present one. He also applied a new
name, (' 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 specics
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-
tematiec Review of Trilobites, published in the Neues Jabhrbuch for
1848, had admitted the species; and perceiving the great distinction
that existed between those forms with all the glabella furrows
digtinet and strong, and those in which the anterior ones were
obsolete, he separated the group which includes the present species
under the term Acaste, reserving Phacops for those species with
inflated heads and obscure glabella furrows, 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, published
in the Neues Jahrbuch for 1843, objected to this arrangement, and
grouped together the two sections just adverted to as constituting
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a sub-genus Phacops, while he formed the section Dalmannia for the
more expanded forms, such as P. caudatus, P. Hausmanni, &e®

Professor Burmeister had already, 1843, regarded our species as a
synonym of P. maecrophthalma, 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 diffieculty by proposing a fresh name, P. Brongniarti, to
include Brongniart’s and Murchison's species, as well as a new and
perfectly distinet form, discovered by himself; thus adding inno-
cently to the confusion. In the Mem. Geol. Survey, 1848, T retumned
to Milne Edwards' correct classification of these species, and de-
scribed both the English forms.  Professor M*Coy has since confirmed
their distinetness, and we may now consider P. Downingice as having
established its claim to rank as a distinet 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 SAXDSTONE
to LupLow Rock.—Caradoe Sandstone; Moel Seisiog, and other
places near Conway and Llanrwst, North Wales (dwarf specimens).
Wenlock Shale ; Bryn Craig, &e, 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, nmear Llangadoe, South Wales; Ludlow Kocks, Golden
Crove, and other places south of Llandeilo.

Exrramation oF Prate I,

Fig. 1. Phacops Ddoweningice, of ordinary size ; Dudley limestone. (Collection of John
Groy, Esq.) At &, the outer termination of the facial sutare is seen,
Fig. 2. Doy o rolled-up specimen, same locality,. (Collection of T. W. Fletcher,

Esq.)
Fig. 3. Do.; varicty with very large cyes, cach with about 180 lenses, Same locality
and collection.

* As we think, however, that there are three distinet groups, we have adopted the term
Aeaste 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 anthority
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
disturh the nomenclatore adopted by FProfessor M*Coy, who has given to the latter gronp
the new name Pertlockin, reserving Phaeops for those species which have the glabella lobes
distinet, but have not the expanded form or numerous tail segments of Dafmannia,
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Fig. 4. (#labella 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 @, the termination
of the facial suture on each outer side at &6, much further backward than on
the upper surface (see fig. 1, &); o, the obtuse hypostome or labrum,  (Coll,
Mr, John Gray, Dudley.)

Fig. 6. Hypostome of lst specimen, magnified. The basal processes (a) extind éven
further ontwards 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. Fortion of the eye of another variety, with the lenses proportisnally smaller and
more distant, and the grangles collected info an hexagonal network between
them. Dadley.

Fig. 9. Highly magmified cast, in fine silty mud, of the interior of the eye, showing the
cups from which the lenses have fallen out. These cops therefore ocoupy the
place of the depressed tip of the crystalline or vitreous body.  {Burmeister.)

Fig. 10. Enlarged specimen, the head divided at the facial sature, showing the first
segment, @, 28 an entire ring or segment which bears the eyes. On the
second ring, & i the upper eye lobe ; ¢, the taberele or radimentary spine ; at
o, the pleural furrow is shown, and at e, the fuleral point of & middle thorax
joint; f, the notched tips of the pleure ; g, the tail,

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

Fig.12. Magnified notched ends of the pleure (upper side), showing their surface to be
granulated even over the facetted portion, &; at a the tubercle is shown, which
is better seen in the next figure.

Fig. 13. Magnified under side of three plenrme, showing the narrow incurved under
portion &, and the tubercles which serve as battresses in volling up, o,

Fig. 14. Internal cast of a large head, from Ledbury, Wenlock limestone (Mr. C. Stokes's
cabinet) ; the furrows are moch 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 Acastr.
1. P. apiculatus, Salter (1352), in Prof. Sedgwick’s Synops. Classific. Palwozoic Rocks,

fase. 2, Appendix, iii. pl.1 G. £17-19. Porthckia? apic. MCoy (1851), ib. fase. 1.
p. 162.

P, onxning P, Downingice simillimus ; sed eapite longiore, glabelli elongatd, antice converiore,

lobis bagalibus circumseriptis subtriangulatis nec dransversis; sulco medio gfﬂ'&ﬂurf longiore,
supren distimetiore ; oewlis elomgalis subdepressiz; amgulis posticis eapitis brevissime

mucronatis; caudd ad apicem paullo compressd et in apicwlum reewrvum revem prodiostd ;
axi anguslalko,

Localities—Commaon in the Llandeiln flags of North Wales, and in the Caradee sand-
stome of Hope Bowdler and Acton Seott, Shropshire. [Geol. Burv. and Woodw.
Mus. ]

Heads of this species have also occurred in the hard quartzites of the eoast of Corn=
wall, at the Great Peraver, in company with Calymene, Orthis and other Silurian
forms.

[viri] TAS
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2. Phacops Brongniarti, Portlock (1843), Geol. Rep. Tyrone, pl. 2. fig. 8. (exel, ref) F.
«Murchisonri, ib. fig. 9.

P, biumeialis, elongatus granulatus, modice converns ; eapite longo trigons, fronte angulato
subrecwreo ; glabelld ad basin controctd anterius valde dilatatd mec converd, bobis ulringue
trifus radiantibus ; lobo antico moxime triargulate, @ fronfli seleo valido—a medio sileo
levivre—sejuncto; lobis inflmis minutis hemisphearicis cirowmscriptis sere remolis; fobo verti-
cali eminentiore ; oenlis marinis, @ lobo fronfali weque ad sulcam verticalem traclis; angqulis
genariem obtusts; thoraoe axi convero angusiato, lnteribus parallelis abrupté dgferis;
plevrgrum apicibus rofundatis, filero infra medium posito ; cawdd frigord, ari lige comico
angustissimo fere ad finem cawde ertenso, decies ammulalo ; apice promingle ; loferibus
S-cottatis, costis per folm divisis, mec marginem leven atfingentibus,

Col. Porilock had wnited with this species both the P. macrophikalme of Brongniart,
and F. Downimgice, Murch, They are however, as above stated, quite distinet
species,  The present is well characterized by the pointed front and contracted base
of the glabella, as well as by the large ¢yes, which have each 170 lenses.

Localitics.—Bala and Llandeilo Rocks : Tyrone; Carrickadaggan, Wexford; Llan-
fyllin, and other places, N. Wales.

3. P Daimannt, Portl Le f. 7.

Omuing precedenti simillimpus—candd multi=anrelati, oculis marimis, glabelld ad basin
confractd, granelopd ; sed copitis fromte rofundote, nee producte; [an forsiton fieming
inermiz ]

This neat species ccenrring with the last, and of the same or of rather less dimensions,
g0 much resembles it in form, proportion, and seulptare, that we are eompelled to
rogard 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 origioal specimens
are oll of one eharacter, and the front appears to have been really rounded, mot
broken off.

Locality —Desertereat, Tyrone.

4. P. Jamesii, Portlock, G. Report, pl. 3. fig. 10, {mala).

F. unciam latus; capite semicirenlars, Sis quam fongo latiord, fronte angulato, marginate,
erasio ; glabelli fore pland tuberenfatd antice latizsing postice ad dimidiem confractd, fnteribus
rectis 3 fabo frontali laté tricmgulate, oonlis fmpendente ; cateris radiuntibug,—supremo mazino
triamgulato, medio fneari obfiquo hawd abbreviato, basali transverso ; lobis omnibus fore ad
medinm glabelle, spatio angusto interfecto, conniventibus; genis lente declivibus marginatis,
anguliz obtusis ; oenlis eblreviatis valde cwrvatis; (thorace — §) candd [und cum capite
eorgrequta ]| rofundabd, quam forgd fertiam porfem latiord, depressd ; axd salis mogmo conice,
sigrginem wmulle modo attingente,—annulis 8-2; foferibus swleis 6-7 aqualibis, leviter inter
Iineaiis,

Portlock's figure bat imperfectly expresses the great width and flatness of the glabella,
which is not the result of pressure ; the tubéreunlation covers the glabella only, while
the checks are merely granulated. The shape of the plabella and its radiating
lobes, and the short corved oye, approximate this species nearly to the next, from
which the glabella and pointed fromt of the head readily distinguish it. The head
too is not so broad in proportion.

Focality.—Tyrone; in caleareons sandy schist, Waterford ; also in sandstone at New-
town on the Suire, in the same county. [Geol. Burv, Caoll ]

5. P. alifrons, Salier, in Appendix to Sedgwick's Brit. Pal, Foss, Le. i t. 16, £ 12-14,
M Coy, ih. 159,

P. capite sesqui-wnciam lnto, giiboso, tubereuloss, antice tnmeats, bis quam longo atiori;
glabellc elevard sed panllum converd, ad busin angustatd, superne dilafatd obtusd, loteribus
aiwbrectis; lobo fronfali brevi tronsverso limbum  crassum impendente, of utrdque anguliz
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We have seen the eyes of thiz species, and they are reficulated as in other species of
Phacops. DBuot from their greatly curved shape they are generally broken off, and
this has led Professor M'Coy to the establishment of his genns Chasmops, which had
better be expunged, as this group is so elosely connected with the ordinary Phacops
by means of such species as I, Brongeiarti and P Jukesii,

Localities.—In Bala Limestone ; Llansaintffraid Glyn Ceiriog, sonth of Llangollen ;
Alt-yr-Anker, Meifod, North Wales [M'Coy], Welshpool (Sil. Syst.) ; Lianfyllin,
Montgomeryshire ; Llanbedrog, Carnarvonshire [Survey Coll]; Applethwaiie
Common and Coniston, Westmoreland [M‘Coy]). Caradoc Sandstone; Cheney
Longville, Shropshire [Sil. Syse., figured specimen] ; Acton Scott, &c., abundant,

Section Opoxtocnine (Dalmannia), Decape IL Pr. 1.
Additional British Em.

P. mucronains, Brongn. sp. Eatomesteae, coudatis, Wahl. Nov, Act. Soc. Ups., v. 8. £ 2.
£2 . Asmphus mucr. Brnugn,l:!r Foss. t.3. L9, Dalman, Pal, . 2. £ 3 a b Phacops,
Emmrich (1839), Diss. 24. N. Jabrb. 1845, Burmeister, ed. 1. p. 113., and ed. 2. (1845},
p. 95. (exel. syn. Murch, “sil, Syst”) Angelin, Pal. Suecica (1852), t. 8. £ 1.

P, trivncialis of supra; FEHME comperd, anbicé porum dilatamtd, niringue lobis tribus
subaqualities franseerses, swlets longis satisque profundis sese separafis; caudd laté fri-
anguwhari aeuls, ari abeonrers limbiem planem hewd eguente, in 9-12 annulos ef apependicem
trigomalem divise, appendice in apicem eaude brevi-mueronabm perourrente ; loferibus costiz
7 planis, suleis angustis aeutis valde enrvatis ef cum tof lineis intermediis Pﬂlfl‘hﬂﬁ!ﬂ'ﬁwﬁ ad
apices confissis; margine angusie wee distincio.

Fortions of the head amd perfect enudal shields of this rare species have been found
in o stratum over the bed of voleanie ash at Pen-y-Rhiw, west of Bala, where it is
to be hoped other collectors may obtain fresh specimens.  The head 18 not complete
enongh to give the diagnosis.  Our Bala specimens, as well 18 those from Sweden
in Sir K. I. Murchisons cabinet, have bat 9 rings and a triangular terminal portion
to the axis of the tail, bat in a specimen from Haverfordwest part of this terminal
portion i annnlated, snd there are 12 rings. The Interal ribs are much arched
ut their ends, and strongly duplicate, of double farrows, each pair nniting at their
tips in & broad depression.  The apex is recurved ; the mucre varies in leagth.

Localities.—Pen-y-Rhiw, west of Bala [Survey Coll.] ; Haverfordwest, Pembrokeshire
[Mrs. Day's cabinet] ; in Llandeilo Aags,

P. amphora, n. ap.

P. eaudii magnd buncioli dongetd, converissimd, fore semicylindricd ; suleis avalibus fere
obsoletis ; axi lafo nee eminenti, marginem cowdie baovd allingente, in annulos sexdecim sub-
planas divise, apice obtuso; laterifms valde cwrvatis deffexis, costis 14-15 plonis, suleis
aentis seperantils,—costd quique lined mediond fevi elevatd (sub cortice fmpressd ) ¢
mirgine anguste inflero, apice bt (emarginato 7).

Very like in general form to P trmeato-candatug, Pordl., from which it is at onee
distinguished by its convex form (almost like that of a half cask or barrel ), and the
axis not at all distinet from the sides—the axal farrow being almost ohsolete ; this
latter charncter ia very unusunal in Phacops. Along the middle of each of the
flnttened side ribs a narrow and but slightly elevated ridge runs the whole length ;
on the imternal east this is vepresented by a depressed line of connected dots.
Something similar, but less distinet, oocurs 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 Llandeile flags.

J. W. SALTER
August, 1853, .
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DecApE VII.. Prate II.

CHEIRURUS BIMUCRONATUS.

[Genus CHEIRURUS. Bevmicw. (Sub-kingdom Articulats. Class Crostacea.
Order Entomostraca. Tribe Trilobite or Palmadm.) Head strongly trilobed ; glabella
with three lateral lobes, the basal ones ciroumseribed ; eyes facetted ; facial sutare ending
on the external marging a rostral shield: Barrande, [Checks scrobiculate] ; hypostome
inflated, oblong, truncate, with-a marginal furrow and lateral suricles; thorax of 11
joints, the plenre strongly nodular gs far a8 the folerum, the ends free and pointed;
tail of few, 3 ar 4, segments, free at their ends.)

Diagrosis, C. grandis; glabelld superne latiori, sulco fromtali et ocu-
lari obliguis propé medium glabelle terminatis ; lobis inferis trigonis (@tate
rotundioribus) sejunctis; genis glabelld angustioribus, oculis medianis,
spinis posticis parallelis ; thoroce plevris frituberculatis; caudd parvuld,
utringue plewris tribus subegqualibus ad basin brevisuleatis, apicibus robustis,
arcuafis.

Sywonyms. Var. z.  Bimucronctus—eaudd mucrone centrali nulla,

Calymene speciosa [ Dataax (1826), Pal,, pp. 58, 76 7] Hismcer(1840),
Lethema Sueciea, Suppl. 24 t. zxxix. fig. 2. Paradorides bimucronatus,
Murcmsox (1839), Sil. Syst., pl. 14. fig. 8,9. Mmxe Epwarps (1840),
Crustac., vol. iii. p. 343. _Arges bimuer. GoLoruss (1843), Neues Jahrb.
544, Cheirurus bimucronatus, BEYRicH (1845), iiber einige Dihmische
Tril, p. 18, 19. Cheir. ornatus (Dalm.), B, bimucronatus, Broxy. Ind.
Palmont. (1548), 1. 286. €. speciosus, SALTER (June 1548), Memoirs
Geol. Survey, vol. ii. pt. 1. pl. 7. fig. 4, 5, 6. Ceraurus Williamsii, M‘Cox
(Dec. 1849), Ann. and Mag. Nat. Hist., p. 408, Pal. Foss. Woodw. Mus.
(1851), pL. 1 F. fig. 13.

Var. 3. Centralis, fig. 16.—caudd mucrone cendrali brevi, Mem, Geol.
Burv., L c. fig. T

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
gize 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

[viLii] (:
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acknowledged in the “ Silurian System.” Messra. 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 swellings 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, eohering only at their base, and having
the ends also free and peinted. The nature of the eyes also is
worthy notice, inasmuch as they are covered by a facetted cornea,
like that of Phacops eaudatus, 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 ealeareous, the forrows 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 Papadoxides, that there
is a really close affinity between it and those species of Phacops
which have the tail fringed with long spines.

Deseription—One of the largest of trilobites; it measures oe-
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 mot
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 oeccupies 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.)

: %{ml rather more than a semicircle,—the obtuse front project-
ing ; glabella gently convex, equal in breadth at the base to the
checks, above considerably broader, marked with three strong
furrows on each side besides the neck furrow, the lowest being

* Mem. Geol. Sarvey, vol. il pe. L pl. 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
fiurrow move curved. The other furrows curve buat little downward,
and are variable in length, but usmally extend more than one
third across the glabella on each side. The furrows on the glabella,
as well as the axal furrows, 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
furrow presenting a regular and gentle convexity., Cheeks subtri-
angular, not so wide as long, with a broadish margin distinetly sepa-
rated by a fuorrow, 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 (fig. 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, 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 euts considerably in advance of the posterior angle,
and in an oblique direction, so that it reaches further 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 Sphererochus, next
deseribed. The surface of the glabella is sparsely covered with
small granules (fig. 1%, &) ; the cheeks are largely serobiculate, (D, ¢),
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) large,
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

* Tovén calls the upper furrow * frontalis,” and the middle one “ aealaris,” and, thoagh
not always strictly correct, it would be a very usefil designation. 'We have employed it
above in the diagnosis.

TB2
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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 awiele, followed by a deep notch ¢, above which
the ascending processes a, o, take their origin, The apex of the
hypostome is truncate, the corners angular or even mucronate. A
distinet suleus separates the border all round, and within this there
is a short obligue furrow on each side. Its whole surface is closely
scabrous (fiz. 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 deseribed.* 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, b, b, the inflated broadly triangular
portions characteristic of the penus. These triangular eurved plates
give the appearance of thickness on viewing the organ from the
side (fiz. 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 uearly equal width
all the way down, but scarcely so wide as the pleurm. These are
linear and directed straight outwards for two thirds their length,
then curved a little backwards and tapering to a sharp point. The
fulerum, placed at about ome 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 (), 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 pleura, which is also constricted and furrowed across at this
point, so as to have the outer and pointed portion (¢) quite distinetly
separated from the small inner one. The latter () is very strongly
divided into two tumid lobes by a short oblique suleus, and just
beyond the constrietion the outer portion rises into a stout boss,
(fig. 9, €) giving the tri-tuberculate form characteristic of the genus,

* AL d¢ Barrande, Newes Juhrbuch (1847), 280, has given a full deseription of the
hypostome of Cheirwrws.  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 erust along
the line of the dorsal or axal furrow, with a broad base of atfachment, reaching from the
upper to the middle glabella furrow. In Phacops it has nearly the same position. He
also deseribes o second organ, of the same size and shape, but less convex in all its parts,
Iying 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 specics
of Phacops, It has never yet occurred to our ehservation.
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The line of the fuleral points is parallel to the axis for all its
length, and the eonstriction 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 distinet 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 becn cbserved. In a Dudley
specimen the front or forehead lobe ocenpies 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 forechead lobe. In some individuals the glabella
widens more above, in others it is nearly parallel-sided, and the
lateral furrows vary in length. 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, ). The axis of the thorax is,
sometimes, though rarely, as wide as the pleure. 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. B a decided, though short, mucro protrudes. Lastly, as a mon-
strous variety from 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. 8, 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 Ch. insignis, Beyrich, may be but a wvariety 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 acress. The
hypostome is very similar, and the tail differs very little, except in
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the mueh greater eentral muero 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
oceurred in Bohemia with the €\ 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 Lovén,
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. obtusicaudatus, Corda, is another nearly
allied fo=sil.

History—The history of the species dates clearly, we think, from
Hisinger's Lethea Sueciea, where the head of a large specimen is
fizured, and the species comsidered identical with the Calymene
speciosn of Dalman, found by Nillson in the isle of (Eland. There
is, however, some doubt of the correctness of this reference. Dalman
deseribed in a supplementary note to his “ Paleada™ two species,
C. specioss and €, clavifrons, comparing the former with the
Tyrilobites Sternbergiit  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 fimured by M. Sars in Oken'’s Isis, 15835, as O speciosa of Dalman,
is mot 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

* (Glabella requilata ; abdomen articalis 3, basi connatis ; primo secundum longd super-
ante, in appendicem crassam teretem longissimam utrinque producto ; secundo tertinm
excedente, hoe verisimiliter brevissimo, Loc. Husbyfjol, Ostrogothia. Lovén in Ofver-
sigt Vetenskaps Akad. (1844}, p. 64,

t Sternberg, Verbandl, Vatcrlands, Muos, Prag. 11th pt, po45. tab, 134 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 * Palmontologia 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 R. 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 seunlpture; this fipure of the body is
accidentally reversed upon the plate, the portion nearest the head
being turned downwards.

It is next mentioned by Lovén in 1844, describing two of Dalman’s
species, the (' elavifrons, and C. 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 different species. The description too of
the head given by Lovén, though agreeing in the main with the
perfect examples we now possess, is not sufficiently precize, and we
are not therefore justified in reuniting ours with €. ornafe, 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 cccupying nearly so much space in length as in
our species.

It is to be regretted that to these deseriptions, the author has not
added that of C. speciosa ; he does not even mention this disputed
species. In 1843, 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 (. 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 deseribed and
identified with Calymene speciosa of Hizsinger. And we still regard
Hisinger’s excellent figure as a proof that our species is found in
Gottland, in a stratum marvellously like our own Wenlock lime-
stone. In that motice 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,

* Untersach. iiber einige Bikm. Trilob. (1245}, 1st part, b p. 17, 13
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retaining the generic name Cerauwrus. We had previously selected
this beautiful example from the eollection 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 intercsting as
showing that the Lower Silurian form is somewhat intermediate,
a8 regards the tail, between the ordinary Dudley form and our
var. @, for the lower prongs are but slightly distant, and have but a
tubercle, instead of a prominent muero 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
hiere being able to add the under side of that organ, and the strue-
ture of the eye.

DBritish Localities and Geological Range—LLANDEILO Fiacs to
AYMESTRY LiMESTONE—In Llandeilo flags; Sholes Hook, amnd
Pelcombe Cross, Robeston 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, (Coll. Sir R. I. M.) In Woolhope limestone ;
Nash Secar, Presteign, (Coll. Mr. Davis) In Wenlock limestone ;
Haven, near Aymestry, (Coll. Rev, T. T, Lewis); Brand Lodge, Mal-
verns ; Dudley ; Dormington Wood, Woolhope. In Aymestry lime-
stone s Downton Castle, Ludlow.

Var. 5—In Wenlock strata; Nelsons Tower Wood, east of
Carmarthen.

Foreign Distribution.—Gothland, in Upper Silurian (HISINGER) ;
((Eland, Lower Silurian, IDALMAN ).

Exrrawamion oF Prare IT

Fig. 1, Specimen, perfoct exeept the tail, from Maven, near Aymestry; in the eollee-
tion of the Hev, T. T. Lewis, of Bridstow, Ross.

Fig, 1*. Head of same, dissected, showing the granulate glabella, a, and deeply pitted
cheeks, b, e, (the eye is raised too much.)

Fig. 2. From Dudley, collection of J. Gray, Esq. A fine half coiled specimen, showing
the whole 11 rings, and the small tail.

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

Fig, 4. Bame 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 o, one is in
its original comdition ; the pits on the others are dus to wear.

Fig. 5. Two thorax joints of Aymestry specimen (fig. 13; at @ and &, the curious
tubercles at the fuleral point are seen; o, 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 east, and shows the outor tubercle e, and the furrow g, more
gtrongly than in fg. 8, which has the erust on.

Fig. 10. Under view of cheek from the same specimen (as fig. 83 it bas an unusual
gwelling above the fucial suture a.

Fig. 11. Peorfect hypostome (collection Geol. Surv.), from Dormington Wood, Woal-
hope ; a, the lateral ascending processes; b, the marginal wings.

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

Fig. 13. Under view; a, a, the * ageending processes,” which are attached to the under
surface of the glabella at its sides; B, b, the incorved triangular lateral plates,
poesibly for the attachmient of muscles; o the bollow 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 fg. 11.

Fig. 15. Lateral view of the same,

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

Remarks on the Genns.

It seems necessary to contend for the gemeric mame adopted here, because o rigid
adberence to priority would compel us to relinquish a pame now familiar to nateralises, and
bestowed by Beyrich on a gronp which he had carefully investigated and fully described.
How that Hall has given such execellent fgures of Ceraurns, we know perfectly well
what was meant by the obseure and imperfect plaster cast published by Green under that
name. Bat 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 Back,
Beyrich, Lovin, Portloek, and Durmeister. A genus so ill constrocted and imperfectly
described, can have no authority ; and it woold be unjust to substitute such names for
those given by the first real deseribers. The same rule we think fully justifies s in
rejecting Zethws of Pander, 2 name lately revived by Dr, Volborth®; for the genus as
constituated by Pander consists of two species, to either of which the meagre and incorrect
deseription will apply; the first of these being, by Dr. Volborth’s own admission, a
species of Cheirwrus, the second a Cybele.  He would restrict the name to the latter ; bat
custom and the opinion of naturalists in general would point in doubtful cases like this to
the first as the typical specics, and we should then have to apply Zerkus to all we now call
Cheirurus ; more especiaily a8 it was the Cheirurus only of which Pander knew the entire
body. He deseribes 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 geous; and he denics 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 a8 cognate, his name ought to have been retained. Bat we believe the right of
priority of name, rather than that of description, cannot with advantage be so rigidly
enforced, and we aceept Cheirurus ag the first intelligible deseription, as well as the
elear definition of & remarkable group.  'With regard tothe affinities of the genus, we have

* Transactions of the Royal Mineralogical Society of Petersburgh (1847.)
[viw i 7B5
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come, 35 above stated, to the conclusion that it must be comsidered mearly related to
Phacops. Barrande, in his ingenious amd simple arrangement of the groups lately
published,® places Cheirurus among the series which he defines as having the = plivre &
bourrelet ;™ and eertainly it is most closely allied to some genera, Sphererochns, Cibele,
&e, which possess this character. But an inspection of our plate will show that the
characteristic furrow (* sillon ) of the pleure is only shortenid, not absent in this genns.
In several Boheminn specics it is quite evident, and in the Cheirwres claviger, which Corda
elevates to the rank of & genus, the farrow continnes along the whole length, as it does in
mnst trilobites ; and we may state generally, that we believe this chamacter to be merely
a special modification, sinee all pleure have the furrow, cither bisecting them as in the
ondinary form, or so near the anterior edge as only to separate a mere line for the front or
fgleral portion. ¥ In Spheererochus, the nearvest ally of the genus we are considering, it is
nod, perbaps, indieated at all. We think, therefore, that the other characters which we
regand as of more importance, viz. the structure of the eyes, and the eourse of the facial
suture, will connect Cheirurus with Phocops, DBut with respect to the limits of the
genus, we are strongly inclined to think Sphareroches ought not to be separatad from it,
ginee such species s COh clavifrons of Dolman, and Ch glebosws of Barrande scem
cxactly intermediate, having the head of Sphererochus and the tail of Cheirnruz, 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 distinet genera already recognized, viz—
Eecoptockile. Corda. Checks scrobiculate; pleure 12, furrowed ; hyvpostome with
Iateral furrows :
Cheirrus.  Deyrich, Checks serobiculate; pleurm 11, nodulated ; hypostome with
lateral furrows :
Sphererochuz, Beyrich. Cheeks not serobienlate; plenrs 11, simple, rounded ; hy-
postome without lateral furrows :
And the species which have plobose pglabella, but still have the 11 nodular pleare, will
remain in Cheirurus, not in Sphererochins, jost as we find this variation in the glabella of
Thacaps, 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 af CHEIRURTE.
SEecTIoN CROTALOCEPHALUS,
Glabella furrows confinwons across, all strong and distimet,

1. . articulotus ¥ [ Cafym. articufaia, Miinst. Deitr. Heft, 3. pl. 5. fig. 7 ¥] Ch. Stern.
bergii (Miinst), Pooivies, Pal, Foss,, fig, 247.

1 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 forrows are very strong, and go right seross, and the basal
lohes are narrow, triangular, transverse, and they nearly meet in the middle of the glabella,
leaving but a small space between.

The latter charscter T suspect to have been much exaggerated by Mimster, in the figure
albwve 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. Sternfiergii of the same
author, in which the forrows are partially obliterated in the middle, and the glabelia is
broader.

Locality—DBarton, 8. Devon (Phillips); Newton Bashell, in Devonian limestone. Pre-
sented by B. A. C. Austen, Esq.

* Spstime Silorien de la Bobéme, 1853, Also Ann. and Mag, Nat. History, Sept. 1850,
t This marrow line may certainly be seen in Aciduspis and Cybels; in Bronteus is
scems to have completely vanished.
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SEcTron CHEIRURUS proper.
Glabella with the furrows all distinet, but not meeting across,

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

3. Ch. gelasinosus, Portlock. Amphion gelns, id. Geol. Rep, t 3. fig. 4. (head) ; and
Arges planospinosus, pl. 5. fig. 9. (ail). Cheirurus, Berricn (1845), Béhm, Tril, 1. p. 19,
Salter {1851, Quart, Geol. Journ., vol. vii pL & ﬂg. . Cheirarus planispinosus, Bronn.
Ind. Pal. (1848).

Ch. depressus, capite transverso, glabelld rectangulari suleis brevibus transversiz, lofo
fmﬂh brevi, basalibus oblongis fransversis vix circumscriptis, uro ab alfere spatio el
sefuncto ; geats fatis, marginibus depressis, spinis brevibus ; caudi Chic hawd dubie referad)
et segmentis wiringue tribis lntie, ad basin fooge adratis, souminatis ; primo in appenidictm
fongam prodiucte secundum longe excedente, foc fertium brevem superante ; axi d-anmdets,
articnly ultimo minime angusto, nee apicem cande profundé emargivatom albingente,

The upper lobe of the glabella i3 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 doabt 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 geous occurs with them.

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

4. Ch. eancruris, sp. n.— Ch. satis magnes, candd lineas 20 labi transversd, apice abrupié
truncato promorsa; axi fato, annelis quateor subequalibee, fertio & guarfo purctiz finis
remotis sofum separafo ; lateribus spinis quatwor longis sub-paralelis, ad basin adnatis,
tramsverais, apecibus lente decurvatis; basalibus wtrinsgue lateris fomgo intervallo remotis.

A most remarkable species, in which the four lateral lobes of the tail start hori-
zomtally from the broad axis, instead of gradually converging beneath it, and
leave its apex bare; the breadih of this®space being inereased by the ontward
direction of the spines themselves, which begin to curve downwards only when
when they have attained holf their length. The appearance of the perfect tail is
just like that of a crab ; pramersus might have been an appropriate specific name,
C. obtwsatug, a Dohemian species, somewhat resembles this, but the spines are
radiating, not parallel,

There is a rare cephalie shield in the Chair of Kildare limestone, which may very
probably belong to this species ; it is as unusnal in its chareter o the tail we have
deseribed. It is the Oh. gelasinosus of MCoy's Synopsis Sil. Foss. Ireland, 44.
The cheeks are serobicnlate, and the eyes forward, the glabella smooth, clavate, long,
and narrow ; the neck furrow trends wpwards towands the middle on each side ; the
basal furrows curve downward, but do not meet the neck furrow, or quite circum-
seribe 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.y But there is enough to distinguish the species as a very curious one, and
provisionally I refer it to the O\ 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. R. Griffith.]

5. C. octolobatus, M'Coy’s Synopsis Pal Foss. Woodw, Mus, t.1 G. £ 10, [Mem.
Geol. Surv,, vol. fi. pt. 1. pl. 7. fig. 36, without name. ]

. pygidio transverso elliptico semiymeialf, bis quam fomgo latioei, margine octolobaro ; axi
depreaso, annulis tribus, dwobus superioribes subaqualibng, forfio luto o limbo ferminali punctis
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binis sofum distincto, Iuteribus planis, fobiz anticis cuwrvatis of distincts, reliquis ad basin
conngliz, apicitus onatis,

Locality —DBala limestone ; Bala, frequent ; Hendre wen, Cerrig-y-dmidion, Denbigh-
shire,

SecTion Actiworerms.  Corda,
Glabella inflated, the upper lobes indistinet.

6. Ch. elavifrons, Dalm, sp.? [ Calimene, Dalman, Palead. 59, not of Hisinger. Lovén
Ofv, Kongl. Vetensk, Akad, (1844), 63, 64 7] Sphererochus juvenis, Salter (June 1848),
Mem, G, Sorv, volii. pt. 1. pl. 7. fig. 1=3 (exclude 36). & clavifrons, ib. Errata, p. viii
Cheirurus clavifrons, in Appendix, Pal. Fess, Woodw, Mus,, t. 1 F. fig. 11, and 1 G. fig. 9.
Cermurns, M'Coy, ih. 154 (1851.)

O, capite sexquinnciali semisellipfico, in juvent rotundiore, converizsimo ; glabelli marimd
ovali gibd, geniz latiore, grarulosd ; suleis duolus anticis brevibus obscuris, basali profunde
Sere ol cervicalem decurvato lobumgue subovatum ambiente; genis declivibus serobiculmtiz
brewi-spinozis; cawdd axi longo, 4-onnulafo, articulo ulfimo rotundo, lateribus utringue
trispinosis, spinis valde fnequalibas vic basi conmatis, prime ad basin lats, Srevisuleato,
secundum lmge superante, he integro angusto lertiym brevem sepe obsoletum multo excedente ;
spanis ownelaes refrorsis selparallelis.

The glabella, when perfict, shows small regular granules or tubercles widely seattered
all over it. The punctations too on the checks are rather small, and scattered.
The terminal spines of the fail in some specimens are very short and obiuse, and
the whole tail is in some shorter and broader tham in others, ¢ven from the
same locality, and the spines consequently more divergent at their bases,

There are some points of difference between onr fossil and that which Lovén has

- earefully deseribed from Dalman’s original specimen and we may have again to
recur to the name jeceads os above quoted. The Swedish species is described as
having long straight head spines, the glabells nearly as wide as the cheeks.
Ours, pow thatewe bave more perfect specimens of the head and candal shicld
from Ireland, shows short head spioes, and the inflated glabella is certainly wider
than the checks, In all other respects Lovén's description applies well, DBy the
deseription also of the tail of the &, ormafus, Dalm., given by the same aothor with
the above, it would appear that this species hod o caodal shield precisely similar to
that of ours.

Localitics.—Llandeilo and Bala rocks ; in South Wales, Sholes Hook, Haverfordwest.
In North Wales, Bala, abundant ; Cader Dinmael, Denhighshire ; near Lianfyilin,
Montgomeryshire—in Upper Bala beds; in Westmoreland, Applethwaite Common
in Ireland, Chair of Kildare,—~frequent, and of large size.

J. W. SALTER.

August, 1863,
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Decape VIL Prare III.

SPHERETIQCEUS MIRUS.

[Geous SPHEREXOCHUS, Bevriom. (Sub-kingdom Articulata  Class Crostacea,
Order Entomostraca.  Tribe Trilobite or Paledm.) Eyes facetted?  * Head very convex,
the cheeks not serobiculate ; facial suture ending on the extéernal margin near the angles,
in front continnous and submarginal; glabella large and nearly spherical, with threa
farrows on each side, the two wpper very obscure, the lower strong and curved down to
the neck farrow; thorax of 11 joints, without any forrows; tail of 3 segments, free
at their ends;" hypostome subtrigonal, with a marginal forrow, bot without lateral
forrows. No rostral shicld.]

Dhacxosis. 8. granwlosus ;  glabelld lobis infimis profunde cireum-
cinetis, paullum fumidis,—spatio interjecto diamefrum corum  superanie ;
candd plewris fumidis”

Srxowyus. Calymene clavifrons, Histicer (1840), Leth, Suce., Supp. 24.
t. 37. fig. | (not of Dalman.) Sphererockus mirus, Bevrica (1845), liber
einige Bohm. Tril,, p. 21. 5. mirus, ibid., Zweite Stiick (1846), t. 1. fig. 8,
8. calens, M‘Cox (1846), Syn. Sil. Foss. Ireland, pl.4. fig. 10. & snirws,
Conpa (1847), Prodrom. einer Monog., Bihm, Tril, fig. 72, Barraxpe
(1853), Syst. Sil. de Bohéme, vol. i. pl. 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 eapable 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 usnally
about an inch and a half, and the breadth tem 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,

[¥ir iii] Tc
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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 circumsecribed, 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 ). 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 (5) 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, e¢), 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 rans 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, ¢; in front of the eye
it continues parallel to the glabella, and rons 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 om a fold
of the crust, b, 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 gemeral 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 (fiz. 6, a); from the inferior surface, b, the
lenses have fallen out, leaving pits which indicate their size. The
posterior corners of the head are rounded off and contracted to a
less width than the free checks, 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

* Ifthis figure be as complete as M. de Barrande's figures nsually are, there is no lateral
noteh 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 complate,
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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 i=
therefore one of the generic distinctions from Cheirurus, in which
the cheeks are always pitted or serobiculate.

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). Pleurss horizontal as far as the fulerum (fig. 7, a), and then
abraptly 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 fulerum is placed at rather less than half-way from
the axis, but in the last segment (fig. 8) it approaches mueh nearer,—
to about one third. Its place is indicated by a protuberance both
on the forward and hinder edge of each sezment (fig. 7, @ and 1), but
these swellings are not isolated tubercles as in Cheirurus, nor are
there any oblique or longitudinal furrows on the pleurwe, as in that
genus, to break up the uniform convex surface of the segment.

Tail about semicireular, truneate ; 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, ) ; which, seen sideways,
presents the appearance represented in fig. 2, where ¢ 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 of
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 bhave it considerably wider than the diameter of the
lobes ; in a Wexford specimen, the spaee is proportionally as wide

7c2
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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 eaudal shield, has
been deseribed, 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, pL 1. fiz. 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 mizght 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 eom-
pletely cirenmseribing 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 Bilurian 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 Cheirwrus, and
would, we think, be found to possess punctured checks.

History.—That Hisinger's figure of Calym. clavifrons does not
represent the species so described by Dalman, though very probably,
as Beyrich sugpests, 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 deseribing 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 eame from Furu-
dal in Daleearlia, this 18 not certain, and we think we cannot be
wrong in referring it to the present eosmopolitan species, of which
it is a wvery good representation. Dr. Beyrich, when he formed
the genus in 1845, had only the head and camdal shield, but these
were sufficient to show him the generie distinetions, 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 distinet species from the Bohemian one, but identi-
eal with that of Hisinger. His deseription is very elear, 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 fizured an outline of the entire animal and
its hypostome, and Barrande’s accurate figzures complete the illus-
trations of this trilobite.

British Localities and Geological Range—LrLAxpEILO FLAGs to
Wexrtock 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 ; Komoran, Hills of Listice,
Kolednik, &e., in Etage E, Upper Silurian, and also in one of the
“eolonies™ in the Lower Silurian, Etage D, (BARRANDE). In Sweden,
Furndal, Dalecarlia ; in Lower Silurian (Hisixeer). In North
America, Springfield, Ohio, Upper Silurian. (De Verneuil and
Sir C. Lyell)

Exrraxation or Prate 111,

Fig. 1. Coiled specimen from Dudley ; Mr. John Gray's collection,

Fig. 2. The same specimen viewed sideways; o, the terminal boss of the axis of the
tail.

Fig. 3. The bead, dissected ; a, o, the strong basal glabella forrows ; 5, the small eye
¢, termination of the fiacial suture in front of the posterior rounded angles;
d, the rudimentary cheek spine ; ¢, ¢, connecting portions of the free cheeks.

Fig. 4. Front view of ditto ; o, i8 the muddle glabella furrow ; &, the anterior one;
o, 05 the free cheeks; o, the connecting portion, here separated from the
glabella along the line of the facial soture ; the dotted lines at b indicate the
natural positicn in this view of the fixed cheeks, which are much bent down,

Fig. 5. Free cheek, with the supine eye (o) actached ; &, the fold of the crust which
supports the eve, the * palpebra inferior ™ of some authors ; the surface of the
check granulated equally all over,

Fig. 6. Magnified portion of the eye; o, upper surfice, obscure in these specimens,
but probably facetted ; &, lower suface; the lenses fallen out.

(Figs. 3 to 6 also from Mr, Gray's colleetion.)

Fig. 7. Third or fourth thorax ring ; at @, the fulerum, and &, the prominence against
which the fulerum of the suceeeding sepment abuts.

Fig. 8. Last thorax segment, the fuolerum pear the axis. In this and the preceding
figure the pleure are represented as flattened ont 1o 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 ; o, the axis magnified,

Fig. 11. Basal lohes of the glabelln, magnified to show the fine granulation that covers

the whole head ; a, the deep circnmseribing furrow.
{Figs. T 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 eollections. ]

Fig. 15. Tail, more clongated than in the Dudley specimens, also from Kildare.
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Decapg VII. Prate IV.

ENCRINURUS SEXCOSTATUS, Figs. 1 to 11.

[Genns ENCRINURUS. Esuricr. (Sub-kingdom Articulats. Class Crustacea
Order Entomostraca, Tribe Trilobite or Palmade.) Glabells inflated, clavate, with
3 indistinct lateral lobes, and a large forehead lobe; eyes pedunculate, smooth (finely
facetted, Kutbrga) ; the facial suture posteriorly ends in advanee of the head angles, and in
front runs above the margin; the cheeks are separated in front by o vertical suture,
enclosing & parrow wvertical rostral shield ; thorax segments 11, equal, without pleural
grooves, notched at the ends, bat not produced into spines; tail with the ends of the
pleure free, the axis many ringed. Evxpevos a lily-shaped animal; owps a tail, in
allusion to the resemblance between the many-jointed axis of the tail and the stems of the
Crinoidea.]

Dracxosis.  E. latus; glabelld anticé subsphericd et ad marginem
Srontalem fascid latd crassd clrewmcinetd ; genis serobiculatis, angwlis
spinosis ; cawdd trigond, obtusd, ari annulis crebris, per medium (non-
nullis anticis exceptis) obliteratis ; pleuris 6, rarius T, subplanis.

Sywonrus. Cybele sexcostate, SALTER (June 1848), Memoirs Geol.
Burv., vol. ii, pt. 1. pl. 8. fig. 10 (not fig. 9). Zethus sexcostatus, M‘Coyx
(1851), Bynops. Pal. Foss. Woodw. Mus., fase. 1. 156. Enerinurus ser-
costatus, SALTER (1852), ib. Appendix A. vol.iv. pL 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. punctatus, 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 Cybele,* with which genus

¥ ZFethus of Pander and Volborth, s name which we cannot adopt, because Pander's
ill-defined genus was chiefly founded on a Chesrurus.

[viLiv.] i
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we have 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
Kutérga in the Transactions of the Royal Mineralogical SBociety of
St. Petersburgh, 1848, show that in this important particular, as
well as in the number of body rings, the two genera differ; and
when to this is added that the hinder sepments of the thorax are
not in Encrinurus produced into long spines but are all equal, we
have a combination of characters suflicient to justify the separation.
But there are species of Cylele whose habit is so like that of
Enerinurus, that shonld 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 oceupies full one third of the width
of the head in front, where it iz much inflated and more than
hemispherieal ; it overhangs the margin, which, as is usual in the
genus, is not distinetly 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 (fiz. 3, «) 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 sulens from the neck segment, which is broad
and prominent. It is indented half~way up by three short furrows
cm eachside. The cheeks, though eonvex, 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
clongated, 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 furrow 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 ul"r_'ne-ﬁeill suture, which in this genus
crosses the front of the glabella. This suture isnot visible in our specimens; but its course
in front is well seen in E. variclar’s, figs, 13 and 14, a o
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does not show whether these tubercles have each a pit on their
summit ; it is probable they are so eonstructed, like those of the
other species in the genus. The raized fasecia, 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 raiséd 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 pleurse. These are quite horizontal as far as the
fulerum, 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 fulerum
outwards is a sigmoid corve ; the hinder plenre eurve 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 Cybele, and which we have called
sometimes the fuleral portion®* We have not the extreme ends
preserved ; but from what has been observed in E punclufus and
E. variolaris, there is little doubt it was terminated by a bilobed
tip, such as we have indicated by dots in fig. 7; the notch ¢ being
in front of the blunt outer tip, and indenting the end of the facet b
This facetted or flattened portion, which passes beneath the pre-
ceding ring in rolling, is shown in fig. 8, e

Tail of a triangular form, wider by one third than the length,
with an obtuse ronnded 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 stromg ribs, which are broad and
somewhat flattened, divided from each other by narrow deep
Afurrows, and have the tips squarish and obtuse. The ends of the

* Tno this genus, as in Amphion, Acidespis, and some others, the plewra is not divided by
a groove along its middle as it is in Calymene; the division into two parts, an anterior or
fuleral portion and & posterior portion, exists, but the latter occupies vearly 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 distinet nearly as far as to the margin, but
they there become fused with those from the opposite side, and
extend in a very blunt point beyond the tip of the axis. The
uppermost ribs arch stronzly outwards, the next less so, and the
last pair lie parallel to the axis.

On the internal cast, the furrows, especially these 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 seabrosity (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
fizure in this case does not show the uppermost rings. There are
sometimes (fiz. 11} seven rings on each side of the tail.

Affinities—When perfect specimens are obtained, there is no
published species with which ows ean be confounded. The sub-
globular shape of the glabella, with its small tubercles, and the
pitted, not tubercular checks, 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. punefatus, 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 PBritish
species, E. 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 Cybele 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 deseribed this in 1848, in the work above
referred to, under the name Cybele 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 O (Ualym.) verrucosa, Dalman, a
species which we hope hereafter to illustrate as the British type
of the genus Cybele, Lovén,

It had been previously deseribed 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 Paleozoie rocks;”
it is also described by Professor M‘Coy, in the first fasciculus, as
Zethus sexcostatus.

British Localilies and Geological Range—LLANDEILO FLacs.
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 Pelecombe Cross, Haverfordwest. Not
yet found in Ireland

Exrraxation oF Prate IV.

Fig. 1. Coiled specimen ; from Rhiwlas,
Fig, 2. Do.; back view, to show the 11 thomx segmenta
Fig. 3. Do.; showing the raised fuscia a.
Fig. 4. Do, ; side view.
Fig. 5

show the pitted surface.
Fig. 6. Magnified portion of hend.
ig- 7. A thorax segment enlarped ; at a, the faleral point ; &, the facetted surface, and
¢, the blunt indented tip, as usual in the geous ; they are added in dotted lines
2% the specimens are not perfeet enough to show them,

Fig. 8. Bide view of the pleurm in the coiled state ; at o, oue of the facetted surfaces is
s#¢n by the breaking away of the other segrents.

Fig. 9. Tail of & Rhiwlas specimen.

Fig. 10. Part of the same, magnified, to show the seabrons surfase.

Fig. 11. Variety of tail with 7 side ribs. Rhiwlas.

Fig. 12. Internal cagt 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. variolariz, to show the course
of the facial sutare in fromt of the head, and the vertical suture b, which
divides the cheeks, filled at its lower end by a narrow trizngular rosiral
shicld Woenlock limestone of Dotmington, Woolhope.

Fig. 14. The same, a side view ; a a, facial suture,

Fig. 15, Under view, somewhat enlarged, of the tail of E. puncfafus® to show the
ingurved 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 3 a, sinnated margin ; &, cucullate base ; o, the
points of the extended base of attachment, Walsall,

The above figures are all from specimens in the collections of the Geel Burvey, The

last four figures are enlarged to onece and a half their natural size.

Notes on the other British species of the Genus,

If the strict rale of priority were ohserved, irrespective of clear definition, we should be

eompelled to adopt the name Cryplongmus for this genus, as that of Zetkus for Chbele.
Dr. Entérga, indeed, in the journal above quoted (184%), advocotes this course, and has

=l

* See deseription at the end.
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restoTed the nome Crypionymes, under which Efclwold ot Erst deseribed soveral varictios
of the common Aswphi of the Rusian Silurien Hocks, Sobsequently, aware of his error,
he restricted Cryptonymus to such trilobites as the Calym. variclaris, Brong,, inclading the
. pamnetatus, and some forms of Cybele.  Bat, though thos marking oot the group he
intended, he gave no deseription of the amended genus; besides which hmm;pplﬁng
thi name to a totally different set of fosils to those for which it was originally intended.
Under such eircumstances it is impossible to retain his name in opposition to the genus
clearly indicated, though not sufficiently described, in Emmeriel’s scientific armngement,
1845, The latter name has been adopted, and the typical species fully characterized by
Profissor M'Coy (Synopsis Sil. Foss. Irel, 1846). The genus Encrinurus hos a nearly
universal range, being found in Silurian rocks from Russia (o North America, and from
the Arvetic regions to Austvaling and it has rather an extensive geobogical distribution,
heing found in Lower and Upper Silorian, and in the Devonian strata of Germany,
Cromug, Barrunde, a Bohemian fossil, is probabdy of the same genus ; it has, however, four
lateral lobes to the glabella, instead of three.

2, E. roxcrares. Briinn. sp.  PL 4. f. 14-16.

Svs. Entomolithus poradorus, Linomos, 1759, Aet. Reg. Acad, 8¢, Holm., p. 22, . 1.
f.2. Tril. punct, Briinn., Kjobenh, Scllsk. Skrivt. nye SBamml. 1. 394. Enfomostrae.
paenet., Wabl (1821, Aet. Soe. S¢. Ups. v. vili. 32. t. 2. £ L—tail only. Clolyw. variolgris,
Brongn, Crust. Foss., t. 1, £ 3 A, (not B)  Cal punctate, Dalm, Pal. 47, .2, £ a, b
Murch, Sil. Sysi (1830}, pl 23 £ 8. Phacops rvariolaris, Emmrich. Diss. (1839), 20,
Asapl. tuberculatus, Buckl. Bridgw. Tr., pl. 46. £ 6 Ererinurns ponct., Emmr. {1845),
Neues Jahrb, 42, Enerinwrns Stohesti, M'Coy (1846), Syn. Sil. Foss, Irel, & 4. £ 15
Fal Foss. Woodw. Maos. (1851), p. 153, E. punctatus, Corda (1847}, Prodr. Tril. Bohm,
1. fig. 55. bonp,  Cyibele parnet., Fleteher, Quart. Geol. Jour, (1850), vol. vi. pl 32, £ 1-5.

E. ovatus, buneialis 3 yﬂu’-ﬁcﬂ& clusald ewmverd .ﬂﬂpﬂrnw J:.r!ﬂul'ﬁ M; fuberculis
antigis paulle majoribus, in arew dispositis, snieis glwbelluribus brevibus viz inter tuberculos
magmes tisis § genis converis profunde morgineadis, fuberculis sub ocwlo valde elevato angusto
collscatis, angulis spinosis ; hyposfomate basi swbcompresse, rostro apiewlato; thorace axi
pleuris enreatis pantle angustivee, segments septimo decimogue brevi-spinosis ¢ eandd hage
:;mmyr.'fufﬁ, lertertlars ante HFI:fM AR ,.Ihrl"l FECHFEIm, RiRe Jrﬁm obilnsforem contraclis :
costis lateralibus 8 obliquis, ad apices prominufis ; axi mec convero, amnulis crebris per medium
omnine olliteraiis, fuberculis g\u'fm:]'u't vel sex in serie ,dﬂ'gfhdl'lqﬁ' dl:wiﬁl,

Var. & Colearas.— Cuirdd in sueronem plonem sen réciream prodicts,

Vur. B, Arenacens.—Couwdd apice dgffero ollfusion

The original Swedish species appears certainly to differ in 5o respect, so far as the tail
is concerncd, from that eommon 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 represeated
by AL Corda from Swedish specimens. The thorax rings we have not seen from
Sweden, but they are tuberculate as ours are, according to the fgure above

woted,

'TI:E& variety we have ealled arenaecus appears to differ only in the abrupt ending of
the tail, which, instead of being horizontal and drawn out into a muero of varable
lemgth, as in the limestone specimens from Dudley and elsewhere, is deflexed and
blunt.  Hut the specimens from the Caradoe and Llandeilo sandstones agree so well
in all other particalars, the tubercles collected round the eye, the number of ribs
and tubercles on the tail, &e &c, that it cannot be separated as more than a
variety. Its name indicates its usual babitats, and the deficient development of the
tail may be connected with the deficient supply of caleareous master, Upper
Caraloe 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.
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Localities.—In Bala Rocks, Pwilheli, Caroarvonshire; Mathyrafal Wood, Monts
goemeryshire ; also Westmoreland and South Wales.  In Upper Caradoc Sandstone,
var. f, May Hill and Tortworth, Gloneestershire, in great abandance, first observed
at the latter place by T. Weaver, Esq.; Dogmine, Shelve; in the “ Pentamerus
Limestone” of the Ifollies, and of Buildwas, Sbropshire, abundant. In Wen-
lock Shale; Var. a. Woolhope. In Wenlock Limestone ; Dodley, Walall, In
Upper Ludlow Itocks; Pilliards Barn, Woolhope. Ludlow Rocks of Marloes
Bay, Pembrokeshire, var, 8.

Foreign Localitics.—Sweden, Norway, Rassia, in Lower Silurian 3 Gettland, in Upper
Silurian,

3. E. varicleris, Brongn. sp.  Culymene, Broxow. (1922, COragt, Fors. . 1. £ 3 I (oot
A Panxixsow, Org. Rem., Bi. pl. 17. £ 16, Moromsos, Sil. Syst. (1839, pl. 14. £ 1.
mala. (oot of Exue) Savrem, Mem, Geol. Surv. (June 1843) wvol. iL p 1. 344,
Frercmen, 1850, Quart. Geol. Journ,, vol. vi. pl. 32, £ 6-10.  Zethus, M'Cov (18513, Pal.
Foss. Woodw. Mus. p. 157,

E, ovatus, obfusus, sesquimeialis, copite of thorace E. punclate simillimis, sed glofelld
inflatd, mee anticé fuberculis im serie trunsverso dizpositis, gewis per tofum fubercnfotis,
ﬂlgdﬂl: rotundalis ; Fypastorate basi correro ; thowace axi inermi, plewris rugose-fuberculalis ;
caudi conperd brevi trigomo, axt convero pauci-annelito, arnulis suboqualibes 9-12 inter-
rupdis ¢f in fuberculos varie disposi’os insectis, luleribay costin 7, dflesis, sope tubercnlaiis;
apice alrupte difero,

Professor Bormeister in the sopplement to his valoable work (ed. 2. p. 115}, pointed
out the obvious discrepancy between the two figures referred by Drongniart to his
Caf. varioluris, and in a great measure set the synomyms 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 fo the head.
The characters of the tail are amply sufficient to scparnte the two common spocies ;
and I may add that those of the head, even if the angles are broken, are also well
marked, the glabells of E. variolaris being inflated and equally clothed with large
tubercles, whence the name * Strawberryheaded Trilobite ;' while in E. punetetus
it is convex, but not inflated, and in front has the tobercles distinetly gathered
into & tranverse serigs or crest, & character more marked in our next species,
There should be oo more confusion as to the names, since the publication of
Mr. Fletcher's figurcs and deseription quoted above.

Localities.— Wenlock Limestone and Shale, Dormington Weod, Woolkope ; Dudley
and Walsall (abundant.)

4. E. multiseqmentatus, Portl. sp. Amphion, Portlock, G. e, pl. 3. fig. 6 (too many
gide ribs) .Ampyr buceatus, id. (head), fig. 11. E. multisegm., Emmr. (1845), Neues
Jahrhb., p. 43,

E. sesqpuiuncialis, depressus? glabelli calde clavats, ad basin amgustd, tuberewlont, o
genis convexis profundé separatd ; felercnlis magnis anferiis in erishim fransoorsam aro-
atam colloeatis; genarum fuberculis (risi duobus masimis), minaribus, caudd longé triangulofd,
apice aculy mee products dgfleso, axi angusto annulis numerosis circiter 30, solim prope
apicem obliteratis ; Interibus 12-costatis, costis arcuntis defers,

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 Silarian [head and tail], Tyrene ; Montgomeryshire [tail only].

4. W. BALTER,
August, 1853,









. DECADE T FL &

Brologiral Snrbep of the nited Hingdom, CYFRASPLS

[Silurian

L

CYFPHASFIS MEGALOTS Moy,

1 del ® RFeiber Spes® TW Lorwey e




BRITISH FOSSILS.

Decape VII. Prate V.

CYPHASPIS MEGALOFS.

[Genns CYPHASPIS. Borumemster. (Sub-kingdom Articulata. Class Crostacea.
Order Entomostrace. Tribe Trilobits or Paleade.) Head tubercular, strongly mar-
gined ; glabella very convex, resembling half an egp, much shorter than the head,
without lobes, except a small basal pair which are longitadinal, oval, and deeply divided
from the base of the glabella (and an obseure 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-spinoes ; a small rostral shield present ; thorax
of 11 to 17 rings (or more ¥), the sixth joint of the axis frequently bearing o spine ;
pleurm grooved ; tail small, of few rings. Kigos, & convexity ; &ewls, a shield, in allosion
to the inflated earapace.]

[Section Cyphaspis; glabella moderately large, thorax of 11 rings. ]

Ducxosis. €. parvulus ; capite undique granuloso, fronte rotundato ;
glabelld subkemispherici, nec gibbd, eculos marimoes viz supereminente ;
lobis posticis obovatis angustis ; genis latitudine glabellam wquantibus ;
angulis longi-cornutis ; limbo ante glabellam declivi angusto—vie margini
incrassato latiori ; thorace segmento serfo armato, spind crassié appressd
caude apicem atfingente ; plewris inermibus ; caudd lateribus unisuleaiis,

Sywontus. Harpes? megalops, MCox (1846), Synopsis 5Sil. Foss. Irel.

pl- 4. fig. 5. Harpidells megal, Ann. and Mag. Nat. Hist. (1549),
vol. iv. 413,

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.

Deseviption.—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 semicirele, but contracted at the

[vin v.] il -
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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 Tth seg-
ment.  The glabella is very convex, parallel sided or slightly para-
bolie if its whole contour be taken into aceount, but half egz-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 eonvex, longitudinally ovate, narrow, each
about one fifth the entire width of the glabella, and circumseribed by
a deep suleus, which divides them as much from the glabella as from
the cheeks. These last ave 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 suleus, 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 eut the front margin—along which it runs ; beneath the eye
its eourse 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 pleurm, especially at its anterior and posterior ex-
tremities ; in front about equal to the width of the glabella. The
Gth 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.
Pleurw short, flattish, divided nearly to the tip by a strong, straight
groove, the fuleral portion being of the same width as the posterior
half. The ends are thickened, truncate, and very faintly bilobed ;
the fulerum is placed at about half-way along the pleure in the
middle segments,—at a less distance 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 convexs, much
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less than half a circle, its entire width being but little more than
that of the glabella ; the axis is short conical, oceupying one third
its width, with one distinet ring, another more obscure, and a ter-
minal joint; sides with one distinet upper furrow, which does
not reach the margin.

All the prominent parts of the surface of the body are rough
with small tubercles; 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 3* is much smaller and less inflated than usual, giving the glabella
a parabolic instead of sub-rectangular form ; and the same variation
is less comspicuous 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—TUnder the genus Remopleurides, deseribed 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 number
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 indieative of the male,
is accompanied by a less inflated glabella, the basal lobes being sct
more widely apart, as above mentioned, and by a somewhat more
pointed form of the head. In €. Burmeisteri, the large Eohemian
species, the curved dorsal spine always oceurs on the same Gth 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 Cymothoade, a group of Isopod crustacea
very analagous, though probably not closely allied to, the Trilobites.
In the genus Sphavoma, the male of one species, 8. diadema, 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 Encrinwrus punctotus, described above, pl. 4, such spines, hat much shorter, tecur
on the 7th and 10th segment ; and there are certain rilobites, Sao Airsuta and Brontews
spinifer, Barrande, for example, that have a pmm'men‘l spine on every thorax ring: so that
we must estimate this character at no more than its proper value.
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female of that species, a rudimentary spine or tubercle is all that
oceurs.  Several others are deseribed, 8 armata, &e., 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 fth thoracie
segment. (. Barrandei, Corda (the species called formerly, with
doubt, €. elavifrons, 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.
(. cerberus, of the same author, has the head fringed with spines ;
and the Devonian species, C. cerafophthalma, Goldf, besides its
greater bulk and much more convex head, has a serobicula or pit at
each of the posterior head angles. The pretty Swedish species,
C. 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 eonfounded with it.

The genus is more rich in species than might be supposed, but
they have only been discovered of late years. C. ceratophthalma,
Goldf, of the Eifel, furnished Professor Burmeister with the type,
which he deseribed in 1842, in his original work ; since which time
Barrande, Lovén, and Sandberger have made us acquainted each
with a few species. M. Corda has largely swelled the list, divid-
ing the genus into Gonioplewra, with 12 rings, Cyphaspis, with
11, and Conoparia, with 13 ; but the differences he notices are
by no means sufficient 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 C. 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 emough 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 deseribed by
himself. It is mentioned by myself, Proceed. Brit. Assoc, 1832,
Sect. p. 5T.

British Localities and Geological Range—LLANDEILO FLAGS to
Lower LuprLow Rock. In Llandeilo flags ; sandstones of Ardaun,
Boocaun, Cappacoreogue, 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 Hills (fig. 1). [Survey Collection].

Exrrasation oF THE PLATE.

E‘. 1. A Ml.ﬂj' IE'I'&EI spﬂimm. from the Lower Ludlow Rock, j\bbﬂﬂq; nataral
size,

Fig. 1*. The same, enlarged. The tail in this figare is mther too large, both as fo
length and breadth.

Fig. 2. A fine specimen from Tudley, in the collection of T. W. Fletcher, Fa,

Fig. 2*. The head, magnified, and dissected at the sutore. The glabella and its basal
lobes are in this of the wsual form,

Fig- 3. A variety from Dudley (Mr. Gray's cell), in which the glabella is shorter and
more parabolie in outline ; it is a rre 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 @il. (Mr, Gray’s cabinet.)

Fig. 5. Magmified dissections of the thorax; a, the anterior segment, with its plenrs
obliquely truncate at their ends ; & the Gth segment, showing the broad deep
pleural groove and the long dorsal spine ; ¢ the last or 11th segment ; ¢, the
small transverse tail,

Fig. 6. A lateral view of the head, magnified.

Fig. 7. A specimen, from Dvudley, with the dorsal spine greatly elongated.  Nataral size,
and enlarged. (Mr. Fletcher's coll.)

Fig. 8. Ahead from Cader Dinmael, Denbighshire ; Bala limestone. Natural size, and
enlarged.
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Oeher British Spmn.

Only one other ceriain species of the genus has yet ecewrred in Englond, and that 50
like the C. (Proctus) efeganielus from Gottland, that if it were not for some differences in
proportion, long head spines, &e., it would have been thought the young of that species.
Its characters may be thus given :—

€. pygrens, sp. nov. [ Proefus elegantelus, Angelin (1852), Palwoutol. Suee., 1. 17.
fig.7. Lovén (1845), Ofvers. Kongl. Vetensk, Akad, t. 1. fig. 4. jinior #]

. minufus, ovabes; capife granufoso fronte p&mﬂ'm prodiecto ¢ glafelle depressd genis
rmgumw boliis Basalthns rotundubis; ocalis pwm.. fimbo antico anguste tewsdo, angulis
posticis lorgispinosis i thorace seqmentiz 12, ari angusts, plewris geuminalis—posticis ri-
curpalis, filero antict wltrn dimidiom posito ; eawdis minutd, foteribus costatis,

Kot two lines long, (while . efsguatulus 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 fromt
border, The cheeks are considerably wider than the glabella, and bear the small
exes at a short distance from the latter ; their angles are produced into long diver-
gent spines, which reach as far as to the Tth or 8th thorax segment.  The plears
are wider than the axis, and have in front the folerum very remote, behind it is
not quite one thind away from the axis. The tail is very small, the axis and sides
are ribbed, bt it s too imperfeet to be deseribed properly.

The characters above mentioned may be those of a young specimen ; bat it has the
full mumber of rings, and in this genus they inerease in nember with age  the head
is not nearly so produced in front, nor the glabella so convex as in C efeganfufus,
and the head spines are proportionally much bonger ; above all, ihe Gottland specics
bas bluot pleurae, and in curs they are decidedly scuminate, the hinder ones being
even recurved at the tips ; the plenre ane grooved nearly to the ends.

Locality —Eastvor Castle, Malvern Hills ; in Wenlock shale.

J. W. BALTER.
August, 1853
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DecapE VII. Prate V1. Fig. 1, 2, 3.

ACIDASPIS JAMESIL

[Genus ACIDASFPIS. Morcmisox. (Sub-kingdom Articulata. Class Crustacea, Order
Entomostraca. Tribe Trilobite or Palwad®.) Capable of rolling up, or even coniractile
into a ball. Head short, broad, truneate in front ; the glabella broadest at the hase, with
a median portion strongly separated from the three lateral lobes, which are obscurely
divided from the cheeks (and often conmate with them) ; cheeks thickened, generally
spinose at the margin, and with the angle produced into a spine ; eyes smooth, convex,
(occasionally elevated on a long peduncle) connectid with the front of the glabelln by o
strong ocular ridge ; neck segment much enlarged, and generally prodoced inte spines ;
body of D or 10 segments (fewer during the meotamorphosis), with a narrow convex
axis, and horizontal plears which are produced at their ends into spines ; tail small, axis
abbrevinted, limb multidentate, with one strong Iateral rib on each side produced beyoml
the margin ass, muero ; oo, soutum. ]

Dracwosis. A latus, depressus, granulosus ; capite hawd concexo,
gﬁiﬁeﬂ& Erictsecruleeri, wiringue lobis dwobus ovatis d gena difatata fere dis-
finctis——tertio obscuro; oculis medianis ; jrr_-;rﬂ ocular: obseuro ; angulis
brevispinosis ; thorace segmentis O unispinosis, cawdd spinis 12, primariis
Sortibus paralielis, religuis minutis,—terminalibus gex, externis wtringue

Syxowtus. Acidaspis bispinosus (M'Cox), SALTER (June 1848), Me-
moirs (Geol. Burv., vol.ii. pt. 1. pl.9. fig. 5 (not £.4.) _deid. Jamesii, id.
(1852), Proceed. Brit. Assoe., p. 57,

We 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 Roderick 1. Murchison ; the
former having fully characterized the genus® bhut a very short time
after the publication of the * Silurian Bystem,” in which the com-
plete head of the more common Wenlock species was figured, and »
new genus proposed to mark its peculiarities.

* Da Trilob. Digsert. inangruralis (1839), 53, Berlin.
[vir vi] TP
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Of all the extravagant forms of this curious family of trilobites,
none seems so extravagant in its ornament as the genus A cidaspis ;
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 pleurse 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 Staurocephalus, Calymene, and
Cyphaspis) ; and it may be compared with the perforated fringe
of T'rinucleus, or contrasted with the long frontal spine of Ampye.
Yet, in some respects, Acidaspis resembles Lichas (a genus not yet
illustrated in these 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 nmmber of body rings—about 20 or 21—noticed that
his genus Odontoplenra 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 pleurse. 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 mumber with age. The genus is found
both in Lower and Upper Silurian, and in Devonian strata. -

Deseviption—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 cutwards 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 gibhous inner base of the cheek

Glabella broadly triangular, not very convex, with a distinet
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 cirewm-
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 distinet furrow ; it
i5 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 sepments, which are
each semi-cylindrical (plévre d bowrrelet, Barrande), and ornamented
with granules (fig. 2). They terminate in a strong spine equal in
length to the pleurs, and bent baclwards 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
is examined (fig. 3), the pleurs 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, semicireular, 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
gpines are directed backwards, parallel to each other, and extend
nearly as far as those which run out from the last of the body
gegments. 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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Seattered granules, like those on the head, are sparingly distri-
buted over the more convex parts of the body rings, and oecur
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
pleure 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 erowded.

Affinitics.—Except with the species next deseribed, 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. Dufrenoyi, Barrande, which belong,
perhaps, to the same section with 4. Jemesii, have but four terminal
and two extremely long primary spines to the tail ; and A. Ver-
newilii and A. vesiculoss, 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 Pogition—LLANDEILO FLAGs. Fig, 1, 8,
from the sandy schists of Newtown, Waterford. Fig. 3 is in black
slate, Duncannon, Wexford. (Mus. Geol. Survey, collected by
Capt. James, RE.)

ACIDASPIS BISPINOSUS.
Decape VIL Prate VI Fig. 4.

Dnacwoss. A capite convexissima, glabelld loba mediano ovali gilibo per
totwm capifis extense, lobis lateralibus wiringue fribus minutis linearibus ;
oeulis ante medium genarum positis ; cervice bispinoso.

Syxoxyus, A, bespinosws, M'Coy (1846), Synopsia Sil. Foss, Ireland,
pl. 4. fig. 7. (not Odontoplewra bispinosa, Exdymicn, 1845), see M*Coy, Le.

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
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length of the head ; it is narrow, oval, and nearly all occupied by
the swelled central lobe, the two linear owval 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 fizure, 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
eves 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 obligue 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, distinet on the
cheek border, nor on the oeular ridges.

A ffinities —Now that we have a perfect head of this species, there
i3 no other with which it could be confounded. The figure given by
Professor M*Coy, cited above, is quite eorrect, 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, differs 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 well as the gibbosity
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of the head, a nearer approach is made to the typical species of the
section Trapelocera.

The common two-spined Wenlock species (most inadvertently
connected with it in the * Memoirs Geol. Surv,,” vol. ii. pt. 1. pL 9.
fiz. 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 4. Borrendii, 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. bispinoss, Emmr., a name proposed by
him to be substituted for O. 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 pleure, not to
the projections from the neck, which appears to be smooth and
unarmed.

British Locality and Geologicnl 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.]

Exrraxation of PLate VI

Fig. 1. Head of Acidaspis Jamezii, nataral size. Newtown, Waterford.

Fig. 1*. The same magnified. g

Fig. 2. Body ; shows aleo portion of the head.  Same locality.

Fig. 2%, Portions of the same, magnified ; a, external surface of one of the thorax rings;

and & the 12-spined tail.

Fig. 3. Interior cast of ancther specimen from the elates of Wexford. This specimen
is the sgame a8 that figured Mem, Geol, Sarvey, vol. ii. pe- 1. pl. 9. £ 5

Fig. 3%, Shows portions of the same, magnified ; o, the cheek with its spines ; &, the
tail with its margioal spines,

Fig. 4. Acidaspiz bispinogws, M'Coy, nat. sige.  Chair of Kildare. [Survey Cell.]

Fig. 4% The same. magnificd,

Fig. 5. Section of the githons head.

Fig. 6. Tubereles and granules of the surface, highly mamified.

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 . Famesii 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
1A,

4. The head of a small species, about equal in size to our figured specimens of A. bi-
apinagics, oecars with it very rarely in the Chair of Kildare, Ireland. The central glabella
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Decape VII. Prate VIL

TRINUCLEDE LLOYDIL
[Genus TRINUCLEUS* (Llhwyd) Muorcmsow. (Sub-kingdom Articnlats. Class
Crustacen.  Tribe Trilobitm.) 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, [Bagn.]; body six-
ringed, fewer, 0-6, during the metamorphosis, Cryerovrrovs, Green.]
[Sub-genus Trinuclews. Eye line and ocular tubircle obscure ; glabella lobes indistinet. |

Dusexosis. T, rotundus planus, testd tenwi ; glabelld pyriformi abbre-
viatd nec genas evcedente, subcarinatd ; cervice spinifero; fimbrid margi-
nali concavd, punctis minutis radiotis crebris in ordines 6 concentricos
collocatis ; alis magnis triangulatis, candam attingentibus, spinis longis
parallelis [nune truncatis inermibus ¥]; candi concavd truncati, suleis
{ateralibns.

Srxonyms,  Trinuclews Lloydii, Muncmsox (1889), Silurian System,
tab, 23. fig. 4. Eaumicm (1839), Dissert., p. 55. Mmxe Epw, (1840),
Crust., vol. iii. 331. T\ granwlatus (Wahl.), Brrseister, Trilob. (1843),
66; 2d ed. (1846), p.57. Sarter (July 1847), Quart. Geol. Journal,
p-254. Pamcirs and SALTER (June 1848), Memoirs Geol. Sorv., vol. ii.
pt. 1, p. 240,

Wam 8. Corndensis.—angulis posticis capitis brevioribus, fize. 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 distinet, 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.

Deseription.—Length about three quarters of an inch, and width
one inch. GCeneral 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

# From tres, three, and nuclews, in allusion to the three convex portions of which tha
head is composed.

[vie vii] 7o
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Head oceupying 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. 7,6) 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, «).
The glabella is carinate along its lower half ; it has on each side a
slight longitudinal depression, and at its very narrow base one
ohscure lateral suleus above the neck furrow. The neck lobe is pro-
duced into a rather strong spine, with a broad base. Neck furrow
shallow, continued along the posterior edge of the cheek, which is
straight half-way, and then bends sud&ern}y down to form the margin
of the large triangular pendant ear ; this is slightly concave, pierced
by close set puneta, and bordered all round by a raised margin, even
at the head angles (fiz 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, exeept 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 distanee from them than from the three
or four close set rows which range along the inner edge (see fiz. 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+ The body, of
six flat joints, is equal in length to the tail, and the axis alone

* Profissor M*Coy considers this an antennary pore, but this is very onlikely ; it answers
exactly to the place w ﬁmﬂduhﬂnﬁfsdﬂumtbﬂuﬂmﬂiﬂgpﬂ%ﬂf
the hypostome are

t The faeial 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 thenee to
the posterior margin, jost within the punctate border. 1 have formerly deseribed it in
this position, and cannot admit the opinion that it runs roand the outer margin of the
fringe. [See Barrande, Syst. Bil 615, &e.]
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ghows any convexity ; it s narrow, not oceupying 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 pleurs 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 fulerum (fig. 5, @) occurs immediately before
the tip. Tail rounded, truncate, less than a semicircle, concave,
except the axis ; the latter is moderately comvex, 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 furrows, 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 b 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 fipured example, and consequently the posterior angles are
more obtuse. This is particularly the ease 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 eorndensis, 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 fizured a young spemmen of it at
fig. 2, and the head, magnified, fig. 6. The fringe in this specimen is
searcely concave, and the collocation of the pores into rows very
indistinet toward the sides.

Affinities—It is sufficiently 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 fimbriatus, Murch. The concave cha-
racter of the fringe distinguishes it from T\ radiafus, Murch., which
too has a square form of head, from the enlargement of the wpper
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 Lovén, who of
course has access to the very specimens deseribed by the Swedish



4 BRITISH FOSSILS.

authors, and from his figure and description, T granulatus 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
furrows, and at its margin is steeply bent down [ prieeipiti™). The
punctation of the head (if indeed Lovén'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 puneta 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
Lovén,* who doubted its identity with his I' granulatus from this
circumstance. Burmeister had previously, in 1543, united it with
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 ecorrect. the error.

British Localities and Geological Position.—LLANDEILO Frags.
In Carmarthenshire ; Dynevor Park, and Mwmrdy bach, Llandeilo ;
Blaen-dyffryn-garn and Coed Sion quarries, Llangadock, abundant ;
in Shropshire, Middleton and the country about Chirbury and
Shelve, also plentiful

ExrraxaTios oF Prare VIL

Fig. 1. Perfect specimen, from the Coed Sion quarries, Llangadock. Presented to the
Mugeum of Practical Geology by the Rev. I1 Lloyd.

Fig. 1¥. The same, magnified, showing the coneave fringe perfect on the right hand of
the specimen, and on the left, at o, the hollow impression left by its convex
lower surface. The thorax and tail are represented as separate from the
Iead ; and at &, the abroptly vertical margin of the tail is just visible at the
recarved tip.

Fig. 2. A small specimen of the var. 8, with the fringe flattened abowve (from pressure #) ;
the ears in this variety are much smaller than in the ordinary form.

* Ofversigt Eingl. Vetenskaps Akad. (1845), 109, pl 2, 1. 2.
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Fig. 3. Portion of the under surface of the fringe, magnified, showing the wide space
between the second and thind rows of pores, and at a, the thick flattened edpe.
The fringe is hollow, and its suhstance very thin.

Fig. 4. The posterior angle, magnificd ; a raised edge, , separates the fringe from the
spine ; the latter is often broken off at this point.

Fig. 5. Extremities of two thorax rings, with strong indentations ; «, fuleral point,

Fig. 6. Hend of fig. 2, mognified. At a4, 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 roiged ridge between the fringe and
the moderately convex glabella ¢ ; at d 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 Crypeofithus, and sufficiently described by Green; and had,
indeed, received the name Nutfainia o few months earlier in the * Geologieal Text Book
of Eaton, the American geologist. But in this case strict priority may be allowed 1o
yield to elassical ficling,—the name Trinueelews, a strictly appropriate one, having been
used in one of the carlicst figures given of these or any trilobites, viz., in Dr. Lihwyd's
paper in the Philosophical Transactions for August 1698, The * Trinvclewm fimbriafin,”
there figured, along with other trilobites, is the common Llandeilo species, mow called
T. comceniricus or T, Caractaci.

Ina short communieation to the Geological Society, read March 1847, I endeavoured
to explain the structare of the peculiar fringe of this genus, which had been beawtifully
figured just before by 3. Rouanlt However irregularly scattered the pores may seem in
some of the species, they can generally be traced as armanged in radiate lines; in T
radiatus and T, fimbriatus very strikingly go indecd,

If these holes were elongated in the direction of the radi, £0 a8 to coalesee 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 identieal in structure with the
marginal spines so characteristic of Aeidaspis, and a fow other gemera. On the other
hand, in the genns Harpes, not yet poblished in these Decades, the separation of the
expanded fringe has not proceeded so far as in Trinuclars, the puncta in that genus oot
even piercing through the fringe, but only impressed upon it

This genus, like 50 many others, is now ascertained to undergo metamorphosis, at least
s0 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 genos Tefrapselliom, 2 name
which must of course be cancelled. The late division of the genuos by Professor M'Coy
into Trinuclews and Tretaspis, depends partly on this aceidemtal circnmgtance ; but the
group Tretaszpis will form a convenient sub-genus, distingnighed by the other charncters
he has pointed out,—the glabella furrows, the more distinet ocular tubéercle, and facial
suture, &e.

Trinuclews frequently oceurs in a rolled-up form, as figured by Beyrich and Rousult.
The geous appears to us strictly Lower Silorian; the specimens said to have been
obtained from Wenlock Shale arce not yet well authenticated,

Becrion I TRINUCLEUS proper.

1. T. Elegdiz. Above deseribed. -

2, T. comcentricws, Eaton. Trinucleum fimbriatum vulyere, Livwyd (1698}, Phil. Trans,,
¥. xx. tab, add. £ 9. Ichnogr. Brit. (1680), tab. 23. ot top. Tridob, Brongninrt, Crust
Foss, t. 4. £ 6, 7. Bigshy, Aon. Lyc. Nat. Hist. New York, 1824, vol i pl 15-£ 1.
Nuttainia concentrica, Eaton, Geol. Text Book (1832), pl. 1. £2 Hall, Pal. Few York
(1847), pl. 65 and 67. T, Carcetaci, Murch. 8il. Syst, pl. 23. £ 1. Ampyr (Cryptol)
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Caract,, Emmr. (183%), Diss. 51, bona. . fesselatus, Th. 50 T\ ornatus, Salter, Quart,
Geol. Journ. (1847), v. iil. 253. (ineluding all synonyms) ; Mem. Geol. Sarv., v ii. pt. 1.
pl9.£1,2 T. Caractaci and T. gibbifrons, M*Coy, Fal. Foss. Woodw. Mus, pl. 1 E. £ 14.
T. Goldfussic, Barr., (1853), Syst. Sil. de Bohéme, pl. 30, £ 2940, T, ornatus, ib. £ 41-60.
—Junior (four bedy rings).  Tetrapsellivm pulchrum, Corda, Prodr., £ 18, [mala].

T ovatus lotus, fire rotundus, fronte subanguleto, glabelli obovatd genis paulle lngiore,
yilded, mec lolutd, fimbria subtis angulatd insuper pland, fnferdieo lenté comcavd, poris
erehbris quincuncialiter dispositis aut obligue radiatis, in ordines 4=5 concentrices (ad frontem
spssime interruptos) collocatis ; alis modicts, spinis lomgis divergentibus ; cervice spinifera ;
candi thorace breviore, axi comvero ad apicem lente decwrvo, lateribus paullo comcavis
radiatin 5-6 sulcatis, marging abrupio declivi,

There are three if not four prineipal varictics of this variable specics, the differences
mainly consisting in more or fewer rows of pores being continned round the
front, and the glabella being sometimes as broad as the checks and sometimes
narrower, Dut the differences are by no means enongh to separate them as species,
Variety §, indeed, differs so much that if it were not for intermediate specimens,
it would be diffieult to believe it the same. A trifling alteration is necessary in
the arrangement of the varieties from that given in the Quart. Geol. Journ. wol. i

Var. 8. Caractaci. Murch, Le
—piunctiz crefris approrimats, ad frontem in ordines 4 continuos dispositis, plabelld lued.

Localities.—Welshpool ; Dinas Mowddwy and Bala, North Wales, in Bala Rocks.

Var. o. Portlockii. Salter.— T Caracteci aud T latus, Portlock, L e pl. 1 B.
—fimbrii angustiore, punctis ad frontem sebradiatis ef in ordires 3 contractis; globelld sub-
clavatd genis paullo angustiors, cawdid breei,

Localities—Tyrone ; Desertereat ; passing insensibly into the next variety.

Var. v. elorgertns.  Portlock, Le. £ 7.

—fimbrid argustd, purctis ut in pracedenti; glabelli angustd clovata; cowdi lmgiore,
apice nee decurve.

The lateral ribs of the fail are very distinct in this varicty, the elongation of which is
not entirely due to pressure and cleavage; several specimens present the same
chorneters; the whole axis is marrower, the tail longer, and with a raised margin ;
the lateral ribs, & or 7, very distinet ; the apex not decurved, bat rather elevated.
We think it merely the male of it,

Localitg—With the last, Tyrone.

Most of the Bala, Llandeilo, and Pembrokeshire specimens have the fringe with caly
three puncta in front, and the glabella short, broad, and gibbous; they agroe per-
fectly with T concentricus, and help to establish the passage into the next variety.

Liandeilo and Pembrokeshire varicties, 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. & favus.  Salter, Mem. Geol. Surv. Le. pl. 9. £ 3,

—edpile fransverse, rectangulor, fimbrid angusti antice punctis paveis rodiantibes ; anmelis
externis quadralis, poris magnis favosis; globelld 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.

Localitics.—Narberth, &e. in Pembrokeshire ; also Llandeilo; Middleton, near Chir-
bury, Shropshire.

Var. a.  Goldfussii, Barr,  (Sternbergii, Salter, Geol. Journ, L) is the Trimeclas so
frequent in the sandstones of Bohemia. It differs littbe from var. B, except in having
closer pores.  Specimens of equal size with ours would scarcely differ at all. T ornatus,
Sternb., has the pores more remote, aod is much more like the common Bals forms
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which are intermediate between var. 8 and e. It has long and carved spines, a character
which oar British specimens are never perfect encogh to show., Hall's T. concentricus
shows similar variations in the fringe as ours do, but the tail in his fgures is made teo blunt,
We have it from the Huedson River group, of the usual short subtriangular form.

There is no ¢od to the variety of names under which this fossil has passed, It
appears, from Hall's acconnt in the “ Palpontalogy, New York, 225, note,” that Nuttainie
concenfrica 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, Cryptefithus tessolatus,
though published the same year, was subsequent to it.  Sternberg's nome, T. oraatus, 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
noame Trin, comcentricus must be applied for the foture to this cosmopolite fossil, I we
were 1o go back to Lihwyd's name, certainly the earliest of all, it should be T\ fmdriates ;
but that would be contrary to rale, and only ereate confusion,

In the Quarterly Geol. Journal, vol iii, p. 253, I have endeavoured to comhine the
synonyms of the species ; and I see no reason to alter the nomenclature there propoged,
I had not then observed that Beyrich had, a year before, suggested the union of T arrafus
from Bobemia with the British fossil ; but this was from figures only.

Localittes.—North and South Wales ; everywhere in Llandeilo and Bala Rocks ;
Horderly and Cheney Longville in Caradoc sandstone ; Carsdoc shale, banks of the
Oony, near Cheney Longville (Sedgwick). Lower Silurian Rocks of Tyrone, Wexford,
and Kildare, Ireland ; mot yet in Scotland.

Foreign Distribution.—North America and Canada.  Bohemia, Not yet fonnd in France
or Spain, where its place seems to be taken by T Pongerardi, Ronault.  Nor is it found in
Sweden, where T seticorniz is plentiful

3. T. Thersites.—sp. nov.

T. capite hlm 4 lato, semicirculars, fromte paulfiom angulato, gﬁuﬁtﬁ’&gwms depressis
dumgiore imid volde elevati ef geuticarinatd ; fimbria anguetd, pland nisi lined
mediand paulle incrassatd, punctis satis crebeis nee radigtis in ordines tres concentricos
colloeatis ; m&liﬂnﬁpt’nﬂu; sulzo verticali distincto, sub gemis fatioei; angulis postices
hand expansis, spinis— 7

The second or middle row of pores on the fringe is more istinet than the others, on
aecount of the slight swelling of the fringe along that line ; and at the angles a fow
pores are intersposed between this row and the checks, The remarkably elevated
and carinated glabella casily distinguishes this species, which has remained long in
our collection, indicated as an undescribed Trinuelens in Professor M'Coy's Mss,

Locality.—Tramore, Waterford ; in Lower Silorian slates.

Section IL. TrETAsEis, M'Coy.
(holar tobercle distinet ; eye-line ontting the posterior margin, but the head
pot separable at the sutures ; glabella lobed,

4. T. seticornis, Hisinger (Asaphis), Leth. Suee., t.37. 6. 2. A eyllarus, ib., g3
T. seticornis, Lovién, Ofvers. Kongl. Vet. Akad, (1845}, t. 2. fig. 1. Portl Geol. Rep,,
pl 1 B. 8g. 8. T radiatus, ib, fig. 9. T. Bucklandi, Barr. (1846), Not. Prelim. 31. id.
Syst. Bil. de Bohdme (1533), pLau.t'. 14=16. Tretaspis setic., M-Coy (1851), Fal. Foss,
Woodw, Mus. 147,

Tﬂpﬂmaﬂm;&mmmwm;wmhm&amhm!m
infatd utringue 2-3-suloosd ; fimbrid undipue diferd, insuper couverd, margime rocurvs
incrassalo, subtus planiore ; poris in ordines 5, 6 colfocaiis, radiantibus ; angulis posticis lmgi=
spirois, spinds rectis parallelis ; caudd brevissimd rotundatd, lateribus levigatis, marging late

The fringe isalways 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 & rows (3 in younger speatmens), of which the outer two are placed close
together in the deep furrow immediately before the thickened striaste margin.  The
eoncentric rows are more distinet than the radisting cmes in Bala specimens,—in
these 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 strueture is but rarely to bt seen
in our other specimens,—nor can we find it at all in two from Sweden in the collecs
tion of the Geological Society. Perhaps it is easily abraded ; the specimens agree
in all other respects.

Localities,—Lower Siwrrias,  In Ireland ; Desertereat, Tyrone ; Chair of Kildare ;
Newtown, Wexford. In Wales ; Bala; Llanfyllin ; Haverfordwest, &e. ; chiefly
in limestone strata.

Foreign Localities.—Lower Silurian, Dalecarlin.  Honigshof, Bohemia (Barrande.)

5. T. fimbriatus, Murchison, Sil. Syst., . 23, fig. 2 (head only.) Ampaer ( Crypioliths)
fimbriat,, Eaoen. (1839), 52. (ot of Portl.) Tretaspis, M'Coy, Pal. Foss. 146, pL. 1 E. £ 16,

T, late ovatus depressus, capife trumealo, wndigee reticclito-punciato; glabelld cons
reriuseuld, genas I'}D:!yrll'mfr'h! eequectrete seod angustiore, wtringue suleis tribuy brevibus ; fimbris
silifus concaed ; in:k‘ruf Fﬂ:m-lrﬂ Ffumi' readier b .ihftnttﬁ"1 detmide gmg:.nl‘uh‘ul @?ﬂ:ﬁ,— puarie
plani rediatim sulcatd, poris in wirogue sirleo 43 parte externd ad marginem linguhm
serie orrabi nnsruﬁ'\a: eapifis hawd expansis, spinis drevibus fetragonis divergentibus ; thorace
abbreviate ; cawdd thoraee breviore, subtrigngulatd, loterifus leviter S-costatis, margin declivi,

A gpecimen of this gpecies in the young state, 2 lines long, has been found with only
5 thornele segments ; it however soon attains the foll 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
ihe first half with sunk radi, full 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 5il. Syst. belangs
1o Ampyr mudus; and Burmeister has described it as belonging to the present
species ; the true tail is short and few.ribbed, as in all the other Trimcled,

ELocolities.—Only yot found at Builth in Radnorshire ; it is exeeedingly abundant in
the lane leading to the farmhouse called Pen-Cerrig, on the west side of the hill,
where it ocours with Ampyr rudus and dgnostes M Cayii, (A pisiformiz, Murch.)

g, T. radiafus, Murchison, Sil. Syst., t. #4. fig. 3. Ampyr, Emmr, L . 52, (oot of Port-
lock, Geol. Rep., nor of M'Coy, Pal. Foss. 146).

T. peullo adhue cognotins; pracedenti simillimus, nisi angulis superioribus capilis expansis
multipunetatis, glabelld longiori,

Except in the expanded upper angles of the fringe, which consequently contain at
this part many more pores in a row, this dees 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, fimbrigius
there are slight indications of this. As T.concentricus varies in this respect it is
nod toeo mich to sappose T, radictus to be o 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 cntermost and inoermost certainly do; the intermediate ones, if
they do pierce through, are smaller.

Eocality—Trilobite Dingle, Welshpool [8ir K. L Morchison.] Coll. Geol. Society.

J. W. BALTER.
August, 1853.
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Decape VII. Prate VIII. Fig. 1

EEMOPLEUEIDES COLEIL

[Genns REMOPLEURIDES. Pomrrock. (Sub-kingdom Articulata. Class Crus-
tacea. Order Entomostraca, Tribe Trilobite or Falmade.) Body attennated behind ;
glabella circular, oceupying the greater part of the head, with an abroptly produced
fromt ; its sides closely encircled by the very long smooth eyes; eye line ending pos-
teriorly elose to the axig; cheeks small, produced into spines ; hypostome fruncate in
front ; body segments 11, the 7th or &th with appendages, the axis broad, the pleurm
faleate ; tail minute, the axis very short, of 2 or 3 segments, the border spinose [4 spined.)
Caphyra, Barn.  Amphitryon, Corba.]

[Sub-genus Remoplewrides, Glabella furrows quite obsolete,]

Discxosts, R longi-ovatus ; glabelld maximd, quai fongd latiori, ad
frontem inder oculos angusid; genis parvis, in spinas breves divergentes
extensis ; thoracis axi lotissimo, anterius fere plenram fer superanie ;
plenris h-ﬂﬁbm (septimo hawd products ¥) fulere ad axin appresso, in
tuberculum longum valde protenso; cowdd subguadratd, azi abbréviato
bianiulato, [margine guadrispineso, spinis extérnis brevioribus.]

Syxowyms. Remopleurides Collii, Pomrtiock (1543), Geol. Repi.,
Tyrone, 256, pl. 1. fig. 1. R. Kolbii, Exumicn (1845), Neues Jahrb. 45.
MCox (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 pnee to establish it as a new genus, allied to Olenus and Fara-
dozides, 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.

[vin. viii.] TH
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Deseription—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 ontwards, so as to form a trans-
verse broad oval, exclusive of the produced and narrow tongue-like
front. The produced fromt 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 encirele 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 they 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 distinet 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 fromt,
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 firured this
gpecimen 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, pl. 6. fig. 58, enables us with-
out doubt to refer it to this genus. From its size it is probably
that of one of the three species represented on our plate ; and it was
found at the same locality with them in Tyrone.

1t 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 apd Londond., pl. 24. fig. 10, p. 470
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Jjust before it again suddenly expands to form the broad truncate tip;
the front edge is very slightly sinnous. 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 fiz. 6. A narrow,
but distinct suleus 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 strim
descend and meet V fashion along the median line. They extend
only along the upper edge, and beneath them fine vertical strim
arise, and cover nearly all the rest of the central space. Concentric
strize run round all the margin, both on the front and sides, and the
latter are also marked by a flexuous keel which follows the curve
of the lateral notch.

Fig. 6, a specimen from Waterford, where the R. dorsospinifer
oceurs with it, differs very little in size or outling; 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
faleate lobes b, 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 strize too
are not preserved. The differences above pointed out are, however,
very trifling ; and we believe both are of the same species, fig. 5
having the faleate lobes broken off]

Body segments 11 ; the axis is convex, and very broad, and in
front nearly three times the width of the diminutive pleurse ;
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 pleurs, 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, faleate, directed backwards and downwards, with a very short
oblique furrow, and furnished on the forward edge close to the axis,
with a strong projecting fuleral tubercle ; the hinder edge with a
corresponding deep noteh, the margin of which is raised ali round.
The pleurs 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 tail, eom-
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 fuleral tubercle like those of the pleurm. 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 deseription 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 ;
Desertereat parish, Tyrone, in argillaceous schist, fig. 1.  Bala lime-
stone, North Wales.

BEMOPLEURIDES LATERISPIRIFERE.
Fig. 2. :
Diacyosis. R, longiovatus, glabelli mazimd quam longd latiori, ad
frontem inter oculos angustd ; genis parvis, in spinas breves extensis;
thoraeis axi lntissimo, anticé plenram ter ef plus superante, pleuris brevibus,

septimo utringue long? producto, fulero appresso elevato; cande axi abbre-
viate biannnlato ; (margo omnino carvet, wt in precedenti habendus.)

Sywowyms, K. leferispinifer, Portiock (1843), Lo, pl. 1. fig. 2. M*Cox
{1846, Syn. Carb. Fosz. Irel. 43. Corpa (1847), Prodr. Bihm. Tril,, 113.
t. 6. fig. 50 [mala].

Deseription—~—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 whele 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
Iess than half that of the entire glabella.

The axis of the body is in front nearly four times as wide as the
short pleurse, 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-
tulate 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 ontwards 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.
Clollyii.

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, T 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 fragment left,
would have been of just the shape of that of R. Colbii.

Britisk Locality and Geological Position.—LowER SILURIAN.
Townland of Bardaliessingh, Tyrone, in micaceous sandy schist.

REMOPLEURIDES DORSOPINIFER.
Figs. 3, 4.

Dnacxosis. K. elongatus longiovatus, glabelld maximd quam faté longiors,
ad frontem inter ocwlos angustd ; genis parvis, in spings breves exiensis ;
thoracis axi latissimo, anticé plewran ler superante, segmenio octave in-
crassato, in spinam fortem extenso; plewris brevibus, fulero wt in pracedenti;
cauda margini guadrispinose, spinis externis brevioribus.

Brxoxyus. K. dorsopinifer, PorrLock (1843), Le., pl L. fig. 3. alsofig. 4.
M Cor (1846), Syn. Carb. Foss, Irel. 43.

Deseription.—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 searcely more than ome third its entirve
width ; otherwise the proportions of the head and its parts are very
gimilar. The body rings, except in the narrower axis, agree in
structure with those of K. Colbii, and R. laterispinifer; the rings of
the axis have their posterior edge serrated, and their surface granu-
lose ; and the pleurs are similar in shape, and in the position of the
fulerum. The chief difference is in the comparative width of the
axis, which is not three times the width of the plenr® 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 pleurs,
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 off .  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
is a little recurved, and its surface striated. The incrassation of the

[viL viii] TH3
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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 ;
Desertereat parish, Tyrone (fig. 3.), in fine micaceous sandy schists;
Tramore, Waterford (fig. 4), in arenaceous slate.

Variations.—These three supposed species have purposely been
deseribed and figured together, in order to show how very trivial
the variations are between them, execept, of course, in the remark-
able appendages to which the specific names refer. R. laterispinifer
has the general axis somewhat broader than R. Collii; and this
again than K. dorsospinifer. The two first-named species, indeed,
agree very nearly in its proportions, as it tapers in the body seg-
ments rapidly from 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 pleurs, are the same
in all ; each has the remarkable produced fuleral 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 eertain
species of Placops,—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 of 4 cidaspis
(Odontopleura), and considered the narrower 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
differencein 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 vemture 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 Serolis, it is true, there are but slight differences
in the feet, the external form remaining the same. But in several
species of Spheroma, 8. armala, &e., the last or last but one ring of
the thorax is prolonged into a spine, very hike 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 R. laferispinifer, a mature
broad female form, with the eighth pair of plewrm dilated as ovige-
vous supports ; R. Colbii, 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 &. Colbii.

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 pleur. 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
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a glabella (the only part known) considerably wider, which might
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 sinee Col. Portlock’s account, for the simple reason that the
species are very rare in Britain, and have not yet ocenrred in other
countries ; and the anthor 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 18435, and placed atthe end of
the Olenoid group ; but the number (12) of body rings proposed
there, although an improvement upon Col. Portlock’s enumeration
{who included the neck serment and the first of the tail) was erro-
neous, and the distinetion 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.

ExrLaxaTioN oF PLaTE VIIL

Fig. 1. FRemoplewrides Colbii. Col. Portlock's original specimen, Tyrond ; and the same
magnified, and dissected ; in fig. @, 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 & the 3d or 4th thorax
segment showing the promivent fulera® *; ate, the 7th segment, the broken
pleurse appearing not to have been produced into spines ; at o, the last
segment ;e the tail, its serrate edge restoved from better specimens ; f shows
the striated external surface, and the groove and fulerum of two of the pleurse.
Sewveral portions of the erust are preserved in this specimen.

Fig 2. Remopleurides laterispinifir.  The original specimen ; an internal cast only ; at
24, the 7th and &th thorax segment magnified ; at 2¢, the brokep tail ; the
outline restored in dots.

Fig. 3. Remoplewrides dorsospinifer, Original specimen ; at 3 e, two of the thorax
segments in the front plenre, internal cast, showing the grooves deeper than
in fig. 1 /7 &4, the 7th and 5th segment of the axis, the latier with the long
dorsal gpine,

Fig. 3a, 34 Two views of the head of another specimen, same locality ; also figured
by Partlock,

Fig. 4. A young perfect specimen, Tramore, Waterford ; somewhat elongnied by
cleavage; 4a, &th and 9th thorax sepments, external surface ; 4 &, internal
eust of the Bih, showing no enlargement ; 4 ¢, the perfect tail, magnified,

o
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Fig. 5. Hypostome of a specics of Remoplewrides ; in all probability of one of the above
species, with which it is associated in the rock ; it shows the lateral indenea-

tions, but not the projecting outer angles ; they appear to be broken off.
Desertereat, Tyrone,

Fig. 6. Probably the same species, from Tramore, Waterford ; the lateral notches and
projecting outer angles are very perfect.

Other British species of the Genus.
Secrioy Resmortecmives. Glabella furrows quite obsolete,

Sp.4. R platyeeps, M'Coy, Synopsis Sil. Foss. Ireland, p. 44.
. glabelld (adhuc solum cognoti) ut in precedentibus, sed bis guam longd laiiori, tuber-
- wiladd,
Locality—Carrickadaggan and Greenville, Enniscorthy, ecunty Wexford {MCoy), in
Lower Silurian rocks.

5 . lomgicostatus, Portlock (1843), Geol. Rep. Tyrone, pl. 1. fig. 6. . longicapitatus,
ib. fig. 5.

Imacxosia, K. ovatus, glabells undigee fineatd magnd rotundatd, nec fotem capitis fatd,
quam longd latiori, ad fromfem inter oculos lotd; genis modicis triomguiztis, in spines
longissivans poulls fnewrveles exlensis : thoracis ari postice allenuvato, articd nee pleuram
biz excedenti, segmentis octo primis inermibus (reliqua absunt); pleurls satis lngis falcatis,
nunguam productis, filero provime elevato,

This fine specics, with a rounded form of glabella, somewhat like the forogoing
species, has the eyes much less extended forwards, the portion between being very
large and broad. The pleurs too are as wide as the axis, or nearly so, and the
long head spines are produced backwards at least as far as the Sth body segment ;
beyond this, the specimen is imperfeot.  Fine wavy lines eross the glabella, and by
these even portions of the head may be distinguished from the K. Coftii and it=
allies, which all appear to have this part smooth. R lengicapitatus, from the same
ocality, is a glabella only, somewhat elongated by lateral pressure ; it agrees in all
the other charscters with the present species.

Localities.—Tirnaskea, Tyrone, in sandy schist; Tramore, Waterford, in dark slate ;
Chair of Kildare, county of Kildare, in limestone, Lraxozino or Bava Brvs,

Bp. 6. K. obtwsus, sp. nov.

R. parvnlis, glabelld [yratd subcomvesd elorgatd, anticé latizsimd, oculis abbreviatic vic
curvatis; thorace (segmentis primis) plevris leviter suleatis axi paulle angustioribus, fulero
Faud eminente nee ad arin apprésso.

Although imperfect, this is evidently quite distinet from any of the rest; the obiuse
and wide front of the glabells and the consequently reduced size of the eyes readily
distinguish it. The glabellar furrows are only just indicated, if at all existing.
The fuleral segments are remarkoble, for the fulerum, 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.

Lovalities—Desertereat, Tyrone. [Survey Coll.]

Section IL Caroyma.
Glabella moderate, not inflated, with three pairs of furrows.

Bp. 7. R. (Caphyra) radiens. Cophyra radians (glabella solum). Barrande, Notice
Prelim. Syst. Sil. Bohéme, p. 32, (1846). SiL Syst. Bohime, 1853, pl. 43, fig. 33-39,
Amphitryon Murchisonii, Corda (1847}, Prodr, Bihm, Tril, t. vi. f. 58,

[v1r viii. THS
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R sesquineialis (in exempl. Brit) depressus, ovatus, globelld late wnocolati, quam longd
latiori, antice gngustissimd ; sulels sursum curvafiz, nec marginem aftingentibes ;  oculis
lomgissimis ; genes dilafatis, aagulis tn spinas lafas extensis; thorace seqmentis 10, pleuris
fuleatis, fere azin converioren quaniibus, fuloro prozime ; cawdia lngd, quedrizpinesd, spinis
externis lomgioribus, .

M. de Barrande, when in England, agreed with us in identifying this species; and we
sdopt the above specific name, believing it to be but commeon courtesy, when cor-
recting the mistake of a careful and judicions anthor, to retain the name he imposed.
M. de Barrande, it is true, described as a tail the reversed glabella of this species,
but he earefully distinguished it from all sther Bohemian trilobites; and M, Corda
has conferred no advantage on sclence in changing both the genns and speches,
although he had fortunately obained o perfect specimen.  He has figured the eyes
much too short ; they eurve 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,—Rhiwlas, near Bala, not unfrequent. W have specimens from Koenigshor,
Bohemia, in the uppermost part of the Etage D. of Barrande,

J. W. SALTER.
Awgust, 1853,
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DecanE VII. PraTe IX.

CYPHORISCUS * SOCIALIS,

[Genns CYFHONISCUS., Savrer. (Sub-kingdom Articnlats. Class Crustacea.
Order Entomostraca. Tribe Trilobite or Paleade) Body oval, convex; head large
glabella oval, gibbous, without lobes ; facial sutares marginal in front, then in an obliqus
and nearly straight line to the owter margin; free checks very narrow. [Eyes very for-
ward, minute, linear.] Thorax with seven convex segments, the pleare with fulerum
and groove, their ends truncate, not produced ; tail small, of few (17) segments, its axis

Dnagxosis. ©. minutus, glabelld levi, genis undigue lineatis mulio
mdjm; suleo verticali meﬂhdﬂ, per genas tracto, et ad angulum posticem
obtuswm sursum cwrvato; thoracis axi plevras @quante ; fulero paullo intra
dimidirem posito; cawde axi integro.

Sywonyms. Cyphonisens socialis, SALTER (1852), Report Drit. Assoe.,
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 Olenoid
group, to one genus of which, T'riarthrus, 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 ovgans, In the
very few trilobites now admitted to be without eyes, Agnostus,
Ampyx, some Trinuclei, &e, 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 wigos, a convexity, and delowos, asellus, Linnmus has used ¢ Onisens* for
small Crustacea of somewhat similar form.
[vin ix] 8
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part, occupies two fifths of the entire length; it is regularly and
highly convex. The glabella is encircled by a distinet furrow ; it is
smooth, almost gibbous, broadest in the middle, and forming a com-
plete owval, 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 i3 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 twrning downwards in
a gentle curve, it crosses the cheek very obliguely, and ends on the
oufer 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 eomplete the half-
elliptic form of the head, and attenuated behind. We have restored
them, b, and indicated the probable position of the small eyes at
¢, 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 pleurs, 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 fulerum 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 sidw.
Omne specimen has the appearance of possessing another ring, but it is indistinet.
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the pleurse are hent 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 farrow, but has
no other visible segments; it oecupies fully one third the width of
the tail, in some specimens more,—and is surrounded by a distinet
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 Olenide. Indeed were it not for Triarthrus, of whose
affinity with Olenus scoraboeoides 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
Olenidee, but in the shape of the pleurs, and in the short rounded
tail, Triarthrus agrees with it, and they ave 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 eovering lobe (very distinet in Triarthirus), and the few body
rings, 7 instead of 16,* fitted much better than Triarthius for coiling
up, give so distinet 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 D, Bigsby.
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There is one genus, however, 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 I insculptus,
found also in the Chair of Kildare, differs from ours by its greater
size, the glabella pyriform 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, &e., 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, distingnished 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.

Byitish Localities and Geological Position—LLANDEILO FLAGS ;
Limestone of the Chair of Kildare, county of Kildare, Ireland.

Exrraxation or Prate IX.

Fig. 1. Small specimen, partly eoiled,

Fig. 2. Young individual, with tall and seven thorax joints. In this specimen there is
a porticn 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 Epuimm,, seven body rings,

Fig. 3*. Do., magnified.

Fig. 4. Full grown head.

Fig. 5. Full grown tail of a variety with larger axis than nsual

Fig. 5*. The same, mognified.

Fig. 6. Magnified figare of the head, two thorax rings, an antetior and posterior one,
and tail. At a, the neck furrow corves upward, and terminates against the
outer margin ; &, is the restored free check (lost in all our specimens) ; e, 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 bead and three first thorax rings; the free cheek and eye
are indicated as in the last figure,

J. W. SALTER.
August, 1853,
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BRITISH FOSSILS,.

Decape VII. Prate X. Figs 1to 7.

EGLINA MIERABILIS.

[Genns EGLINA. Bargawnpe. (Sub-kingdom Articulats. Class Crostaces.  Order
Entomostraca. Tribe Trilobite or Falmade) Dody oblong, the extremities cqual,
rounded ; head convex, glabella large, parabolic, not distinetly lobed ; eyes very large,
eccupying the whele or nearly the whole cheek, coarsely granulated (externally 7); facial
suture ¢nding on the posterior margin close to the axis, no rostral shicld ; thorax with 5
of B rings, the axis broad, the pleure facetted and grooved ; tail large, the axis of 2 or 3
rings, abbreviated ; the sides few-ribbed, or nearly smooth.  Chelopyge, Conba.]

Duacrosis. <E. capite gibbo, glabelld parabolicd longd, frontem impen-
dente, ef retrorsum lobum cervicalem fere exchedente ; oculis mazximis, totam
genam oceupantibus, et sub margine glibelle frontali connatis.

AEglina mirabilis, Fornes, 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 subjeet 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 deseribed in M. Barrande's
# Notice Préliminaire sur le Systéme Silurien de Bohéme,” and-is
much more fully 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

[vir x] TE
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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 inaceurate work, has given
a drawing of this genus under the name of C'yclopyge,® in which the
large reticulated eyes are mistaken for a granulated glabella, and the
facial suture made to travel through the middle of them !

Deseription—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 ocours beneath
each impression. Some transverse arched strise run across the base
of the glabella, which otherwise appears to be smooth. Eyes very
large, and oceupying every part of the cheek except the lower inner
angle ; they are very convex, 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 cceupy, 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, i) unoccupied by the lenses,
which is a prolongation of the rostral portion ; but except this small
space, and the lower corner 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 nmumber of lenses in the
eye, but they are rather large in comparison with Adsaphus or
Illenus, and there are not more than 1,100 or 1,200 in each eye.
They were probably convex externally (as in FPhacops and
Cheiruirus), 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. Bohm. Trilob. (1847), £ 32. (Cyclopyge megecephala, Corda.
Eyle vediviva, Barr. )
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the eye, and cuts the small triangular neck segment in a line which
turns obliquely inwards (see fig. 3, ). 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 strise, about nine or ten in number.

British Locality and Geological Position. — Lraxpeino Fracs
Limestone of Portrane, county of Dublin (Coll. Geol. Survey).

EGLINA—SP. Fig. 8.

The specimens from 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 pleurm on the other hand increase in
length ; a strong axal furrow separates the wide axis from the sides
The pleurs are grooved rather more deeply, owing to pressure;
they are facetted anteriorly, and have the fulerum 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 fulerum 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 suleus from the
eyes; it appears not to have been so, and if this be the case, it
must belong to a differenf species ; it is however too imperfect to
name.

Locality and Geological Position.—LLANDEILO Fiacs. 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 <&, mirabilis, 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—

EGLIFA MAJOR. Fig.9.

Dugnosis. 2B, wncialis ef witra, levigata ; thorace regulariler convexo,
sulcis aralibus haud profundis; axi lato, antice ter, postea bis plewras
superante; plewris truncatis obtusis, paullum deflexis, fulero ad tertiam
posite ; eaudd magnd, semicirculari, regulorifer convexd nee marginatd ;
axi laté conico, ad apicem obseuro, annulis binis ; lateribus trisuleosis, suleo
antico prafunds, religuis obsewris,

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 pleurse
by a sharp but not deep suleus, 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 pleura are blunt at their ends, facetted anteriorly, and have
the fulerum 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 tham in the former
specimen, probably because this one has not suffered longitudinal
prressure.

The tail is a semicircle, equally and regularly convex, with no
raised border. The axiz 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 ealled 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 furrow; and a third
closely approximating to the second at its origin, aud then diverging
downwards. These furrows, except the uppermost ome, are faint.
The tail is marked in some parts with a tranverse lineation, other-
wise it is smooth.

* Unless this may be a S-ringed species, which is quite possible.
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Locality and Geological Position—LLANDEILO Fracs, (lower
portion{) Glan-y-gors, three miles south-east of Llanerchymedd,
Anglesea, in nodules among black shale, containing also Graptolites
and Lingula

Affinities—.B. rediviva, the first described species of this genus,
differs from 4. mirabilis 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, & redi-
vive is very like our species, the axis of the thorax being very wide
in front, while the corresponding pleurse are small; it has also a
similar pair of glabella farrows. . pachyeephale has large but
angular eyes, and only five thoracic segments; the other species,
. gpeciosa, Corda, does not require comparison,

The affinity of the genus itself is pretty clearly with the Asaphoid
group, with which, especially with such forms as Nileus and Illenus
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 Illenus (see Decade IT,,
pl 2. fig. 4), although the rostral shield is not separate. The
grooved plenrs, 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 cther 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.

ExrLanation of Prate X.

Fig. 1. Perfect head of JE. mirabilis. Portrane; natural size,

Fig. 2. The same, magnified ; at a, the small prominenees bineath the glabella furrows
are seen.

Fig. 3. The same, side view ; at a, the posterior termination of the focial suture ; &, the
scarcely perceptible outer margin of the cheek.

Fig. 4. Frout view, showing tho large reticulated ¢ves meeting in front.
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PREFACE.

TrE plates of this Decade were engraved a year ago, but the
pressure of other duties compelled Mr. Salter, the late Palmontologist
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 Palz=ontographical 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 Silwian of Barrande is divisible; hence a second plate
of it is given. Eglina, pl. IV, is another case of the same kind
The genus was previously illustrated in Decade 7, from imperfeet
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,
Agnostus, 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 JTsofelus, 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.

RopeRIcK I. MURCHISON,
Director-General.
Geological Survey Office,
28, Jermyn Street, London,
November 1864,
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BRITISH FOSSILS,

Decang XI. Prate I. Figs 1—6.

—_—

AGHOSTUS PRINCEPS,

[Genma AGROSTUS. Bmowosiant. (Sub-kingdom Articulats, Class Crustaces.
Order Trilobita. Family Agnostide.) Minute trilobites, with candal and cephalic
shields mearly equal. Mo eyes, no facial suture. Two body rings.—Ranges from
Lingnla flags to Caradoc rocks.]

Diigrosis. . latus, T lineas longus, seutis rvolundato-guadratis,
ad limlwm rugoso-radiatis. Glabella subconica, tulerenlo centrali antico,
suleis duwobus transversis, lobis basalibus magnis instructa; sulcogue
wverficali ad marginem duclo. Annuli corporis valde nodosi. Canda
aze magno rotundato, fere per lotum cande extenso ; margine edentulo,

Sywonyus. A pisiformis, SALTER (1859), in Siluria, pp. 45, 53, foss, 4
and 9 ; A. princeps, id., ®* Memoirs Geol. Survey, vol. iii. (ined.), pl. 5.

Certainly the lowest and most rudimentary 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 deseribed this fossil for the first time, he
evidently could not tell what to make of if. 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
sait & quelle elasse des rignes organiques le vapporter.” Beyrich
first gave the entire form in his treatise,  Ueber einige Bohmische
Trilobiten,” 1843.

* The reader must understand that the numerous references to Memoirs Geol, Survey,
vol. il (ined.) throughount this Decade apply to the fortheoming Memoir on the

“ Geology of North Wales,” by Professor Ramsay ; with an Appendix on the Fossils by
Mr. J. W. Balter,

[5L 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 A gnrosfus, 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 (Nenus and a Phacops or Phillipsia.

The figures we give of 4. princeps possess mere than an usual
interest, for they represent some of the oldest fossils known in N. Wales
which oceur in the lower part of the “ Lingula flags,” considerably
below the characteristic Lingule 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 Lingule. 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.

Deseriptior,— 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 owval, truncated next
the thorax, pretty regularly convex, and strongly trilobed; the
thorax joints do not together oecupy one-third the length of the
head, and are narrower than its width.

The head iz a little longer than broad, smooth, with a narrow
distinet 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 sphberical-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 comvex 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 (fiz. 1 a). The axis
too is trilobate, the central lobe very prominent, and strongly dis-
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tinguished from the lateral and more forward portions ; these are
obliquely ovate—the eentre 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 distinet, rounded-
triangular, and their own diameter apart; the second pair (fig. 3, 4)
occupy a less width, are not very distinctly circumseribed, and are
divided from the large terminal lobe by a faint transverse farrow.
The tubercle on the intermediate pair is prominent but short ; it
searcely 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 difference. The rugose veins which
ornament the limb are always conspicuons in well-preserved speci-
mens, but are much obliterated in less perfect ones, as our figures
will show.

Ajffinities—Compared with Angelin’s incorrect figures of A. pisi-
formis and A. planieauda (I have SBwedish specimens of those
species before me), A. princeps has the axis of the tail (though
Angelin’s figures have it too short) decidedly longer, and reaching
g0 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 Seandinavian formn. Our second variety 8 1s more
like it than the first and more ornamented one, .

In size Agnosius princeps nearly rivals the largest of the
Swedish forms, 4. reticulafus and A. aculeafus, Angelin, pl. 6,
fiz. 10, 11. These, however, show a strong reticulation of the
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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 distinet varieties, possibly species.
1. A. princeps, o ornatus,—glabelld fere trilobd antice obtusd,
limbo radiato-seulpto, pl. 1, figs. 4, 5.
2. A, princeps, B. rudis—glabelld bilobd, anticd aculiori,
limbo viz radiato, pl. 1, figs. 1, 2, 3.

British Localities and Geological Posilion.—Var, 2. LOWER AND
Urrer LixcuLa Fracs, figs. 4, 5, from Carreg Wen, near Borth,
Portinadoe. Var. . Lower Lixcura Fracs, figs. 1, 2, Pen-y-foel, a
hill eloge to the Waterfall, Maentwrog, N. Wales (in great abundance).
Uerer Lingurna Fracs, fiz. 3, Penmorfa Church, near Tremadoc.
The species is also found in the Urper LiNcuna Fracs (Black
Shales) of Whiteleaved Oak, Malvern, where it was first collected
by the late Mr. Hugh Strickland. Upper TrEMADOC Srate, Port-
madoe.  LowekR Lrawpeino, St. David's Head, rare.

If 1 were disposed to divide the genus, as Corda and McCoy
have done, the Agnostus tardus, Beyr., A. glabratus, Ang., and
A. frinodws, Salter, would form & separate proup. I prefer to
regard them as forming a sub-genus only, T'vinodus, while the
species with transverse lobes to the glabella and candal axis may
stand as Agunostus proper, and Condylopyge, Corda. Lastly, the
smooth forms with all but undivided candal and ecephalic shields (4.
integer, Beyrich, A. glandiformis, Angelin), de, would form a
fourth division, Phalacrema, 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. Rer, Barrande; A. MeCoyii,
A. Morea, Salter, &e.

Section 2. Agnostus, Brongn.—Glabella distinetly lobed, the
forehead lobe narrower. Ex. A. pisiformis, Brong.,
A. prineeps, Salt.

Section 3. Trinodus, McCoy.—Glabellanotlobed. Ex. A. fardus,
Barr., A. trinodus, Salter, &e.

Section 4. Phalecroma, Corda i—Glabella or candal axis scarcely

marked out at all. Ex. A. infeger, Beyr. English
examples doubtful.
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The foregoing Species belongs to Section 2—AGN0STUS proper.
[AawosTUs pisiFoRMIs, 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. MeCoyii, 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.

Syxoxvus, Enfomostracites paradoxus and E. pisiformis, Linn., Tter
Scan. 122 ; Syst. Natur®, ed. 16, vol. iili, 160; E. pisiformis, Wahl. ;
Agnostus pisiformis, Brongn. (1822), Crust. Foss, pl. 4, fig. 4 ; Angelin,
(1852), Pal. Suec. t. 6, fig. 7 (A. planicawda, ib. t. 6, fig. 9, variety).

Inacrosis. A. elongatus, 5 lineas longus, valde trilobus, capite of
pygidio ovali-truncatis, levibus. Glabella longiconica, in duas partes,
anticam trigonam parvam, posticam oblongam, divise. Cowda axi magae,
longo, lobate, apice obtuso ; marginibus angustis brevidentatis,  Locality,
— Lingula flags of Sweden.

Comparing, then, the Swedish figure with that given of cur next
gpecies, 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. prineeps, as before zaid, but
differs from the Llandeilo fossil A. MeCoyit.

There are also considerable differences in the caudal shield, as
will be seen by referring to the following figures.]

Section 1.—CoXDYLOPYGE.
AGHOBTOS MAGCOTIL
PrateI. Fmes 6, 7.

Dnacrosis. A, eblongus, depressus, capite pygidiogue rotundatis, ct
ad thoracem contractis. Glabella oblonga, antice vix incrassata, in duas
partes sub-equales, posticam circularem, anticam lunatam, sulco curve
divise, Limbus p;mfigue wguﬂﬁ.f, lineis impn'ssis radiafis saEpe notalis,
margine angusts. Cawde capiti simillima, sed axi elovate brevi, fobe
terminali majori semielliptico, mediano transverso brevituberenlato, fobis
anticis prominulis, Margo distinctus, brevidentaius.

Brxowrus. . pisiformis? Murch. (1837), Sil. Syst. pl. 25, fiz. 6
(fig. 4 in text), not of Bronguiart; Diplorrhina triplicate, McCoy
11 4 3
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{1851), Pal. Fosz. Woodw. Mus. pl. 1 E,, fig. 11 [not of Corda] ; Agn.
MeCoyir, Salter (1854), in Morris's Catal. Brit. Foss., 2nd ed.; id., Mem.
Geol. Sury., vol. 3 (ined.), pl. 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 Ogygic Buchii and Ampyz nudus, figured in a
former decade, and seems, like many others of the genus, to hawve

delighted in a habitat of black carbonaceous mud, now converted
into shale.

Deseription.—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 cirele, 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
amall and inconspicuonz.

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 sirong and continuous, but narrowest poste-
riorly, where it ends on each side with a projecting tubercle or
minute spine. The small basal or neck-lobes are transverse.

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 distinetly, and with a pair of spines which ocear
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
genns. 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
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transverse lobes at the margin of the axis lie above this, one on
each side.

Locality and Geological Position—Urprer LrANDEILO Fracs.
Builth, Radnorshire; Llandeilo, Caermarthenshire; Marrington,
Wilmington, and Shelve, Shropshire.

AGHNOSTUS MOREA.
Prate 1. Fie. 13.

Diacrosis. .. minor, capite radiate, radiis profundis bifidis.  Gla-
belle angusta subclavata.

Deseription—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
biseeted 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 forrow oecurs. The basal
triangmlar lobes are of rather large size.

Named after the Rev. J. More, of Linley Hall, under whose
hospitable guidance it was found in the following—

Locality and Geological Position.—LOWER LLANDEILO (Arenig
group) of Cefn Gwynlle, W. of the Stiper Stones, Linley, Shropshire.

Section 8.—Trixopus, MeCoy.
A LIMEATUS.

SrxowtMs. A trinodus, Mem. Geol. Survey, vol. ii. pt 1, pl. 8, fig. 11
(unot figs. 12, 13, which belong to . érinodus proper), A. limbatus,
Salter, Mem. Geol. Surv., vel. 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 Geological Position~Caradoc, Wexford, (Survey
Coll.)
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AGNOSTDS TRINODTSE
Prate 1. Fias, 8—10.

Imacxosts. A, brevis, seminncialis. Caput sulorbiculare, glabella
converd, stee ultra § capitis extensd, integrd ; limbo convere. Canda
fransversa, convera ; ari minuto conico, vir dimidivm cavde cfficiente ;
utringue biloba, tuberculogue magno. Limbus posticus convexus, i margine
bispinoso et ab axe profunde sejuncius.

Syxonyms. Trinodus agrostiformiz, MeCoy, Bil. Fose. Irel, pl. 4,
fig. 3 ; in Pal. Foss. Woodw. Muk., t. 1E., fize. 12, 13 (not fig. 11); T.
tardus, ib, fig. 9 [A. glabratus, Anpelin, Pal. Saee., t. 6, fig. 5}

The original figure 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 distingnished from all other British published forms
(except the kindred species, A. limbafus) by the simplicity of its
glabella, in which, and many other points, the species closely re-
sembles A. fardus, Bavrande.

There was a wrong reference in my first description of this
species, for I quoted Professor MeCoy's synonym for the 4. lim-
batus next deseribed, regarding both as varieties of the A. trinodus,
and giving the present one the varietal name, 8. converus. MeCoy
corrected this error in the Cambridge work, where he again
ficured 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.

Deseription—A small species, not above five lines long and
three lines broad, very convex fur the genus. The head and tail
rounded, with a narrow equal border all round, very distinet and
separated by a sharp suleus. In the head the limb is equal in
breadth in front and on the sides, separated by a sharp line from
the short parabolie glabella, which has no lobes or furrows of any
kind. It isa 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 ) 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 hyperbolie rather than
parabolic in outline ; its breadth at base is greater than the whole
length. A sharp suleus surrounds the central lobe, which has two
pairs of farrows 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. MeCoyii and A.
princeps, before deseribed.

Affinitics—There is no trace in A. fardus (Barr. Boh. Trilob,,
pl. 48) 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, glabralus
of Angelin, a Caradoe form from Besstorp, in Vestrogothia, is far
more like, and if T 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 elearly shown
{and ours should be sought for). The second ring differs a good
deal from the anterior one.

Localities and Geological Position.—Haverfordwest, 5. Wales
Bala and other localities in N, Wales; Shineton, near Cressage,
Shropshire, &c. ; Chair of Kildare, Ireland ; Penwhapple Burn, &e.,
Girvan ; Ayrshire.

Foreign.—Probably Vestrogothia (D.), as A. glabratus, Angelin,

Section 4. —PHALACROMA T
AGHNOBTU &—Sp.
Piatel. Fic 12

We have only the candal shield of a species resembling the 4.
nudus of Beyrich (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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which is half the length of the tail, not very strongly marked out,
and has a small anterior prominence.

The Caradoc or Llandeilo flax species, A. lmbatus, 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 distinet from
and lies midway between this species and the Bohemian A. nudus,
a primordial form.

Locality and Geological Range.—LoWER LLANDEILO (Arenig
group). Tai hirion, west of Bala, collected by J. W. Balter in
1853.

Section 1.—AcKosTUS?
AGNOSTUS TEISECTUS
Prate I. Fia 11.

Discwosis, A, caudi subrotundd inermi, axi longo trilobato, multi-
segmentato. Axis fere pereurrens, latus, ad medinm constrietus el tuber-
culatus, sulcisque longitadinalilus binis approvimatis exoratis.

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 iz & small species, the tail not being above a line and a half in
diameter. It is about as broad as it is long, 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, which
divides the axis into three strong lobes ; henee the trivial name.

Locality and Geological Position—Upprer Lixeura Fraes.
Black Shales of Whiteleaved Oak, Malvern. Probably not un-

common ; it is o conspicuous species.
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ETYGINA LATIFRONS

[Genus STYGINA, Savtes, 1852, (Subkingdom Articulata. Class Crustacea.
Order Trilebita. Family Asaphidm.) Body ovate, fattened ; head and eandal shield
nearly equal ; body of nine rings ; eves small, placed far backward and inward, near the
base af the glabella, which is quite distinet above, and much contracted below. Facial
sutare marginal along a wide space in frent, and below the eves eurved outward and
ending on the posterior margin, Mo rostral shield. Labrum coovex, entire. Axis of
body parrow. Fleurm without furrows,  Causdal shield with a long axis. ]

Diagxosis. 5. sesquiuncialis, ovalis, ari angusto; spinis capitis
brevissimis. Caput semiovale, obtusum, glabella ad basin angustissimd,
oculis retrorsis, fere ad basin capitis retractis. Cauda semiovalis, obtusa,
axi subannulato.

Srwonvms, Asaphus lafifrons, Portrock, Geol. Rept. Londonderry
and Tyrone, pl. 7, figs. 5, 6. .A. marginatus, ib., fig. 7. Stygine latifrons,
SarTER (1852) in Rep. Brit. Assoc. Trans. Sect.p. 52, Id. « Siluria,” 1st
ed. 18, and Znd ed. 1859, p. 184, Fossa. 26, fir, 2.

Among the many new and interesting forms of Trilobites de-
seribed by Colonel Portlock in his work on Londonderry and
Tyrone, a small species of Asaphus is recorded from the Lower
Silurian of Tyrone, 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 peculiarity
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 pleurm 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 Jlleenus, from which its habit
differs so much ; and there is enough of the under side preserved
to show there was no rostral shicld, which last is an essential
character of Illenus.

[XL ii.] 11 B
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Deserviption.—The general form is depressed and elliptical, the
length about 1} ineh, the breadth 1 ineh. The eontour of the head,
which is exactly as long as the caudal shield, and more than ome-
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 behind 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
rlabella, and rather farther apart than the width of the thoracic
axis. The facial suture runs out nearly at right angles beneath the
eye, and in front of it describes a large are, diverging from the eyes
at an angle of 70° and eutting the anterior border far outwards, in
a line overhanging the fuleral points. The facial suture is strietly
marginal in front, and the hypostome, fig. 4, appears to be quite con-
tinuous, without a rostral shield as in Illenus, or a vertical suture,
as in some Asaphi.

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 eonvex in the middle, more so than in 4saphus, 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 JUenus, 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 pleurs, convex. Pleurme flat as far as
the fulerom, which is about the width of the axis remote from it.
Thenee the pleurse are bent down and a little back, and facetted
for rolling up. There is no groove whatever to the pleurs, which
thus resemble those of [lenus.

Tail semi-oval, blunt, not convex, the conieal axis about half the
width of the sides, and reaching fully two-thirds the length of the
tail Qur figure 2. has it too long. The axis has about eight faint
furrows. The sides are gently convex at first, and then broadly
coneave, 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.

5. MUROHISON1E Murch—S. convexus, trilobus, capite longo semi-
ovato, spinis productis. Caude longa, axe prominulo levi,

Sywonyus. Ogygia Murchisonie, Muncm, Silurian System, 1837, pl. 25,
fig. 3. Stygina Murchisonie, Savter in Siluria, 20d ed. 1859, pl. 4,
fig. 1. Morris, Catal. 2nd ed. p. 115, 1854.

Although only a single specimen of this 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 Fraas? Mount Pleasant, Carmarthen.
It is, however, probable these are Caradoc strata.

J. W. Savten.

November 1564.

Exrraxation or Prate IL

Fig. 1. Porflock’s original specimen figured in the Geological Report on Tyrone.

Fig. 2. Dissected hend of the same, showing obseure pyriform glabella, its base (a) only
convex, and part of the striated iocurved portion ¢, d, continuous with the
hypostome to the short posterior angle, where it is obliquely folded, At
b, the termination of the facial sature beneath the eye,

Fig. 2. &, f; thoracie rings of the game ; g, tail showing the falerum.

Fig. 3. Larger specimen (the figured specimen of A. marginatws, Portl), showing
impression of the labmum in site.

Fig. 4. Under sorface of one of Prof Thomson's specimens, with broken labrom
showing eoncentric lines.
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ABAPHUS GIGAS.

[Geone ASATHUR, Bmowesiant, (Sub-kingdom Articnlata. Class Crostaces.
Order Trilobita. Family Asaphide.) Eyes large, smooth. Facial suture marginal or
supramarginal in front, and ending on the posterior margin. No rostral shield. Tabrum
strongly biforcate. Body rings eight. ]

[Sub-genns Jeotefur, De Ear. Facial sufore ioiramarginal in front, and with
a vertical suture beneath ; bead scareely at all lobed ; plénre much bent down ; tail
large, with faint axal furrows and no lateral ribs. ]

Diacrosis. L ovali-oblongus levis, lateribus rectis ; capite pygidiogue
equalibus subtrigonis hyperbolicis. Caput suleis aralibus minime pro-
Jundis. Oculi modici pone medium capitis positi. Swiwra facialis
intra marginem frontalem parallela; labro® ad basin angusto, furcis
longis parallelis.  Thoracis axi pleuris eguali, filers ad tertium posito.
Canda axi indistincls anguste conico longo, limbo sulco unico SUPETIOTE,
religuis nullis,

Srwoxyms. Asaphus platyeeph., StoEs (1822), Trans. Geol. Soc.,
London, i. 8, p. 208, pl. 27.  Jsotelus gigas and I planus, De Eax (1824),
Annals of the Lye. of Nat. Hist. of New York, vol. i. p. 176, pl. 12, 13,
fig. 1. Asaphus gigas, Datu. (1826), Palead. 71. Isof. gigas, GREEN
{1832), Mon. of Tril, p. 67 ; also L. planus, p. 68, L stegops, p. 71, L
cyclops, p. 69, and I. megalops, p. 70. Brongniartia izotela, Eaton
{1832), Geol. Text Book, pl. 2, fig. 19. Asaph. platyeeph. Broxn. (1835),
Leth., vol. i. p. 115, pl. 9, fig. 8. Asaph. gigas, Emue. (1839), Dissert. 32,
12. Isotelus gigas, Mixe-Evw. (1840), Crust,, vol. iii. p. 208. _Asaph.
platyceph., BucErLaxp (1840, Bridg, Trveat., vol. ii, p. 76. dsaph. platy-
ceph., Burm, (1843), Org, Tril, pl. 2, fig. 12, Ray, ed. (1846), p. 110.
Portr. (1843), Geol. Rep. Tsot. gigas, pl. 7, figs. 1-4, pl. 8, fig. 7 ; I. planus,
pl. 7, figs. 2, 3 (exeept pl. 8, fige. 2, 3); L ovatus, pl. 8, fig. 5§ ; L sclerops,
pl. 10, fig. 2 ; I Powisii, pl. 6, fig. 1. [ megistos, Lockr (1842}, Amer.
Journ, Seience, vol. xlii. p. 366 ; Trans, Assoe. American Nat. and Geolo-
gista (1843), vol. i. pl. 6. L gigas, Harr (1847), Pal. New York, pl. 60,
fig. 7 ; pl. 61, figs. 3,4 ; pl. 62, fige. 1, 2; pl. 63. I gigas, Briuwes (1863),
Geol. of Canada, p. 184, fig. 1582 (and I platyccphalus, ib. fig. 1837)

# I prefer this term to hypostome, used in the former Decades. The hypostome of
Dalman is the incarved front margio.

[z iii] 11 ¢
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I have figured this fine species from General Portlock’s original
specimens, and I follow most writers in adopting De Kay's name,
hecause it must have been contemporary with the publication of
Stokes’ paper (though the latter was read early in 1323). Even
were A. platycephalus a little the earlier name, it was published
without any deseription. And it is just possible that the fossil
described by Stokes may belong to a different species.

Deseription.— 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 undergo:ue 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 body 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
steep.
be‘;il:le 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 parallel to 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 ents the posterior margin mid-
way from the axal furrow. 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 pleurs 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 fureate, the parallel forks oceupying
nearly half the entire length of the organ. Body rings smooth,
rounded at the apices, deflexed at the fulerum, 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-quarters the
length. Sides quite smooth.

In young specimens, says Hall, the candal extremity is more
pointed, and exhibits marks of eight articulations; in older spe-
cimens these increase in number. But the crust presents many

| T W T
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traces of them when viewed from within ; they are often distinct
(Hall, 1. e. 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 Asaphus and Tllenus, 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 boasis 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. Billings, p. 184. I have quoted these above. On the other hand,
I should have no difficulty in referring these differences to sex, the
broad A. platycephalus being the 3 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 easts under one name ;
the more so as Hall had several hundred specimens at command in
every degree of perfection. Prof. Green's species are chiefly due to
differences of position, and in attempting too closely to identify
each of these, Gen. Portlock separated the Irish specimens he de-
seribed into more forms than can be now admitted. I gigas and
I. planus of Portlock he himself considers identical. [ ovatus, id,,
differs in nothing but its size ; the head is really not more elongate
than in his specimens of I planus; and with regard to his
I. Powisid, the more depressed form is entirely due to pressure;
and the fulerom is at the same proportional distance,—abount one-
third from the axis (not more distant, as stated); the appearance
is due only to the before-mentioned cause. The true A. Powisii,
Murch., has distinet ribs to the tail, square ends to the pleurs, and
a swelled glabella, but the Irish specimens all resemple I. gigas in
these respects. I do not know that the true A. Powisii ocours
in Ireland, while I. gigas is not known in England.

The large Tsotelus megistos, which is certainly the same species
with I. gigas, has heen reconstructed in the form of a cast by

11c¢c2
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American authors, as of enormous size. The east 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. Asaphus gigas is not one of the largest of Trilobites.

Locality and Geological Position.—Carapoc 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 Iveland, but are not otherwise members of the British
Silurian fauna.

OTHER BRITISH SPECIES OF THE SECTION IS0TELUS.

2, I. rectifrons, Portlock, Geol. Report, 1843, pl. 9, fiz. 1, b;
also pl. 8, figs. 2, 3, 7, only referred to under I. planus.
These belong to the head. I arcuafus, ib, pl. 9, figs. 2, 8
(tail of same species). I intermedius, ib,, pl. 9, fig. 5.

Head semicircular convex ; the angles rounded, and showing
the characteristic pit for the pleure some distance above the angle.
Glabella between the eyes about equal in width to the cheeks
Eyes 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 pleurm, 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 fulerum is all the marking
that shows on the smooth convex sides.

Incurved portion narrow, coneave ; 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 distinet. It is much pressed out of shape and
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obscured. But the I leviceps of this author, though not the same
as the ds. leviceps of Dalman, is probably a member of the section
Cryptonymus, a group which has the axis and glabella lobes well
marked out, and often has very prominent eyes. It is very rare in
England and absent in America, but is the common form of the
genus in the Swedish area.

Asaphus levigatus, Angelin, Pal. Suecc, pl. 29, fig. 1, in many

respects resembles A. rectifrons.

Locality.—Caradoe of Desertereat, Tyrone.

3. I sp. Balter, in Quart. Geol. Journ,, vol. vii. pl. §, fig. 2. A
eaudal portion of an undetermined species has been figured
by Sir R. I. Murchison in his paper on the Silurian Rocks of
the 8. of Seotland. It is probably distinct from I. gigas.

4.7 Another is quoted in Prof. Nieol'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 Adsaphus (Isof.
megistos) gigns. Both these species require further illus-
tration ; but they seem to show the gradual dying cut of
the American type Jsofelus in its range eastward, as above
noticed. Possibly both are referable to Megalaspis.

The distribution of subgenera over the northern zone is as follows: —

N, American :f}'pﬂ'. British Tb]ml. Seandinarian T_ﬂ:u,
Jeotelus, rare, . and N. [ Feotelies, absent.
Tsotelus, common. West only. Basilicis, rare.
Basilicus, common, also in Cryplomymus, common.
Mid-Eurcpe. Nilews, common.
FPiychopyge, rare. Cryplonymus, very tart, in Megalaspis, do.
N.W. area. Prychopyge, do.

Expranamion oF Prate IIL

Fig. 1. Asaphus giges, De Kay, the original specimen figured by Fortlock as Jeolelus
planus, De Kay., It shows the vertical sature to the hypostome and the

labrum in place.
Fig.2. Do { Portlock's original of I, oratis.) i
Fig. 3. Do (Porilock's figured specimen of £ selerops. )
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 pleare,

Fig. 6. Gutta percha cast of the same specimen, showing the real under surfuce.

All the above are from the Caradoe of Desertereat, Tyrone, and are in the Mus. Pract.

Geaology.
J. W, SALTER.
November 1864
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DecapE XI. PrLaTE IV. Fics 1-6.

EGLIRA BINODOSA

[Genns EGLINA. Banmaxor, 1847, (Sub-kingdom Articulata. Class Crustaces.
Order Trilohits. Family Asaphide* Body oblong, the extremities equal, roanded.
Head convex, glabella large, rounded or parabolie, not distinctly lobed ; eyes very large,
oceupying the whole, or nearly the whole cheek, coarsely granulated (externally #); fucial
suture ending on the posterior margin close to the axis.  No rostral shield. Thorax with
five or six rings, the axis broad, the pleurm facetted and grooved, Tail large, the axis of
two or three rings, abbreviated ; the sides few-ribbed, or nearly smooth. Ciyclopage,
Corda. ] .

Discxosis. E. lata, biuncialis et ultra, convexa, capite grandi inflato,
leewi ; segmento thoracis fertio binodoso ; caudd triangulata profundé
marginaia.

Brxonyss.  Eglina binodoss, SatTtem, Siluris, 2nd ed., p. 50, Foss
8, fig. 6. Id. Mem. Geol. Surv., vol. iii, ined., pl. 11'p. fig. 3.

The genus has been previously illustrated in Decade VII, but
from less perfect materials.

Deseription.—About an inch long, and three-quarters broad in
the widest part; the head very blunt in front, and the tail taper-
ing acutely. 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 the third body segment will
easily enable the eollector to identify it.

Thé 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
border down the sides, marking the course of the facial suture, and
separating the glabella from the broad lunate eyes, which are
coarsely granular (fig. 3) and occupy the whole cheek. As usual in
the genus, the inflated glabella shows no trace of a neck segment.

* For the present I do not wish to cut up this large natural group. Dat a hetter
knowledge of the primordial forms of it will doubtless render it necessary to do so byeand
bye. .Fgling has some relation to Remopleurides { Olenidar),

[xL iw.] 11 b
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Beneath the head the hypostome is continuous (fig. 2a) and
tumid, without rostral shield or any suture, and the convex labrum
has rather a broad base, as in Jllenus,

The thorax is convex, and has a wide and much tapering axis,
broader than the sides. It is greatly wider in front thanits pleurs,
and behind is not quite so wide as these. Its rings are gently
arched, and the third one bears a pair of those enigmatieal tubercles
which are of so common oecurrence along the central lobe of Trilo-
bites* The front pleurm 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 fulerum 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. Tts 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 searcely separable from the cawdal 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 4. grandis next described.

Locality and Geological Position—Lowgr LiaxpeiLo Fracs
(Arenig group), Cefn Gwynlle, in the distriet 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. 1) of Prague. I suppose it a closely allied,
not identical, form.

* They hawe been epecially noticed in my memoir on the Phacopede, Palmont, Trans-
act., vol. for 1862, p. 52, Anpd they are conspicucus under various forms in Encrinurus,
Cheirgrus, Sao, and o host of other genera. FProbably they indicats the places of
eataneous glands, but their purpose is not yet evident,
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EGLINA GEANDIS
PraTte IV. Fios 7, 8.

Diacxosis. JE. ovalis, 2-3-uncialis, depressa, tubevenlati, axe corporis
angusto ; cauda rotundats lavi, lateribus wnisulcatis,

Swvownyus. Eglina grandis, Savren, Siluris, 2nd ed., p. 58. Foss. 9,
fig. 6. Id. Mem. Geol. Surv., vol. iil. (ined.) pL. 12, fig. 11.

Deseription—Oval (rather depressed?) 1§ inch long; head
more than two-fifths the whole length, with a large glabella without
lobes, covered with rather prominent tubereles. 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
pleurse in width. These are bent at the fulerum, which is placed
rather more than one-third out from the axis in the front rings, and
nearly at half in the hinder ones.

The tail is semicireular, 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 distinet 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 fulerum of
the pleurse further inwards, but agrees in other respects with the
remaining specimens ; at least it has the tubercular glabella, a
character in which our species differs from all others.

Of the two British species previously deseribed ; & mirabilis,
Forbes, has a parabolic and lobed smooth glabella. _E. 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
amaller than ours, except his . speciosa, which has a very broad
axis and short marginal eyes.

Locality—Lower LrAspEILO Fraas (Aremig group 1), South
side of St. David's Head, Pembrokeshire,
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EGLINA, sp. (EYES OF).
Prate IV. Fic. 9.

This large species is perhaps not the largest AEglina known ; M.
Barrande has an enormous one from the Llandeilo rocks of Bohemia,
with 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 usnal arrangement in the eyes, the lenses are
in quineunx, instead of hexagons (see fig. 9 b), and very closely set ;
but in some parts the normal hexagonal arrangement is seen
(fig. 9.¢).

' Locality—UrrER LLAXDEILO FLAGS of Abereiddy Bay, Cardigan-
shire. The rest of the body should be sought for there,

ExpLaxatioN or Prate IV.

Fig. 1. Eglina binodosr, Salter, nat. size, Lower Llandeilo (Arenig) group of Cefo
Gwynlle, Stiper Stones, Shropahire,

Fig. 2, 2 o, magnified. Labrum and hypostome of do. Same locality.

Fig. 3, 3 a, magnified. Eye of do.

Fig. 4. Body rings, showing the tobercles on the third segment.

Fig. 5. Tail, nat. size.

Fig. 6. All the above portions are enlarged in this figure.

Fig. 7. Eylina graadis, Salter, A small specimen from the Lower (?) Llandeilo rocks
of Whitesand Bay, 5t. David’s, Pembrokeshire.

Fig. 8. A compressed tail. Same locality,

Fig. 9a. KEyplina,—sp. An enormouns spocies, of which we have only the great eyes in
their natural position. The slate is moch compressed and folded. 98, ¢,
magnified parts of the eye. Upper Llandeilo, Aberciddy Bay, Pembrokesh.

All the above are in the Mus, Pract. Geology.

J. W. SALTEE.
November 1864
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BRITISH FOSSILS.

Decape XI. Prate V.

STADROCEFPHALUS MURCHISONL

[Geoms STAUROCEPHALUS. Banmaxpr, 1847, (Sob-kingdom Articulats
Class Crustaces. Order Trilobita. Family Cheiraridie) Head crociform, with long
clavate glabella, greatly swelled in front into a hemispherie lobe, the baze marrow
eylindrie, with three pairs of farrows., Cheeks convex, with peduncalate eyes and serrate
margin. Facial sutore ending on the external margin, Body rings 10, withont pleural
grooves, pointed. ‘Tail of fow segments, the apices of the pleare free. Barrande.]

Dragxosis—S8, ovatus, tuberculosus, oculis remotinsculis, margini
genarim spinoso.  Cowdn guadrata, pleuris omnibus egqualibus retrorsis
parallelis, haud divaricalis.

Sywonrus., Stawrocephalus Murehisoni, BArraNDE (1852), Syst. Sil.
Bohéme, pl. 43, fig. 28-32. 8. Murchisoni, SALTER, in 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 comb-like pleurse 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
eabinets. Mr. Hollier's specimens are the principal ones fizured.
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—Abont an inch long, of which the gibbous head
oecupies 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 heraldie “ flewr ds 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 distinet lateral lobes besides the meck furrow. The cheeks
reach forward about half way up this globular portion, and the

[xL v] N E



2 BRITISH FOSSILS.

central part is necessarily raised, so as to be nearly on a level with
the glabella.

The cylindrical eyes are on the most convex part of the cheeks,
and are directed outwards, scarcely forwards. The margin is
distinet in front of the head as a very narrow prominent ridge, and
furnished on each side with about 14 truneate 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.
The facial suture cuts the outer border in a direct line from the
hase of the eye.

All the prominent parts of the head are covered with larger and
smaller tubereles ; they only fail on the deeper furrows, and the
truly vertical outer half of the 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 10 rings many times longer than the short square tail,
and the axis about one-fourth the whole width, and highly convesx,
especially in front. There are no axal furrows to separate the
gibbous axis from the horizontal portion of the pleurm, and these
soon curve downward, and are abrupt and steep on the sides.

The pleure are semi-cylindrical, the front portion, separated by
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 pleurse a little outward
again, and are produced into strong spines beyond the ovate facetted
portion. And all along these plenrm and over the axis tubercles
are placed at equal distances, except that the central prominent
tubercle fails on alternate rings of the axis, and the intervening
ones, especially the ninth, are stronger than any other tubercles,
and remind us of the spines on Encrinwrus.

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 pleurse directed back-
wards, and quite parallel, so as to give a comb-like appearance.
A few tubercles are scattered on the surface.

Locality and Geolagical Position—Carapoc Rocks, near Bala,
N. Wales (fig. 5); WooLHoPE LiMmesToNe AND SHALE, Corton,
Presteign (figs. 1, 2) ; Wexvock Limestoxe, Dudley and Malvern.

* Yet I doubt the propriety of making this character o important in classification as

Barrande has done. The pleoral groove is always present in one form or snother, In
this case it is anterior, in Cleirures it is very short and oblique.
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STAUEROCEFPHALUS GLOBICEPS.
PL V. Fig. 6.

Sywowtus. Ceraurus globiceps, PorTLOCKE (1843), Geol. Rep., Tyrone,
257, t. i. . 7. Stewrocephalus globiceps, SavLter, in Morris's Catal,,
2nd ed. (1857), p. 115.

Dhacrosis. 8. ovatus granosus, cawda elongati, sping utringie wnict
divergenti. (Glabella stipite brevi vix lobato. Oculi approximati, Spine
genales et pleurales diffuse.  Canda brevis, plewris primariic longé
extensis, latis ; religuis—F

A much smaller species than the preceding, and distinet 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 pleurs (the rest of
the tail is lost) show a near connexion with the S ? Maclaveni,
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 than the square stipes,
and granular all over. This stalk or base seems to be without
furrows. The cheeks granular, gibbous, with 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 eylindrical, and as wide as the stalk of
the glabella, The pleure flat as far as the fulerum, which is less
remote than the width of the axis, with patent not recurved spines
as long as the portion within the fulera. The thorax tapers back-
ward rather rapidly to the tail, which has a short three-ribbed axis,
and the upper pair of its pleurs are very much expanded, widely
divergent, and morearched than in our figure, which also represents
the thoracic pleurs as less curved than they reallyare. The hinder
portion of the tail is absenton 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 8. Maclareni by Prof Wyville Thomson, after the
veteran Scotch geologist, in whose company he found it. It is,
however, Prof. Thomson’s previously described Aeidaspis unica.
As he has mislaid his own full deseription, 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.

Disexosis. 8.1} wneialis, oblongus, sparsé granulosus, glabelli gibba
eminentissimi, corpore plane, candd expansi fransversd. Caput latum,
glabella clavata elevata frontem longé impendente, a genis punclatis
distinetiszsimi ; margine crasgo wlringue bispinoso. Plewre subplane,
suleate, rectw, apicibus abrupté recurvis. Cauda lnta brevis, axi appen-
diculato, plewris primariis latissimis spafulatis, margine postico fruncato.

[Bywonvu, Acidaspis unica, Wyv. Tmomsox, Quart. Geol. Journ.,
vol. xiii. pl. 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
diagmosis of this remarkable form, which tends to show the passage
of the Cheivurid into the Acidaspid family. Indeed, if Prof
Thomson be correct in figuring 12 segments to the body, the species
is abnormal for either Aecidaspis or Stawrocephalus. The shape of
the head clearly enough shows that it is to Staurocephalus, or else
to one of the sections of Cheirurus, that this strange fossil must be
referred.  Cheirurus often has 12 segments, Acidaspiz 9 or 10,
Staurocephalus only 10, The grooved pleurw are unlike Stauro-
cephalus, but like the section Eccoptochile among the genus Chei-
rurns.  But mo Cheirurus has so clavate a glabella, though a
tendency towards it is exhibited in some species, and Spherocoryphe
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 pleure. But the
external position of the facial suture far up the cheek easily dis-
tinguishes it from that genus. I do not further deseribe it, as it
will appear in a very early plate in the volumes of the Paleonto-
graphieal Society.

Localifies.—Cananoc ScHISTS, at the base of the * Orthoceralite
and Graptolite flags," Penwhapple Glen, Ayrshire (W, Thomson).

Exrraxation oF Prate V.
Fig. 1. Stawrocephalus Murchizoni, Barrande, coiled specimen, natural size. Wool-
hope Shale, Presteign.  (Mus. Pract. Geology. )
Fig. 2. Head of ditto, same locality and cabinet.
Fig. 5, Magnified figures from the above specimens, eompleted from Dudley specimens.
Fig. 4 a, b Magnified specimen from Dudley. Mr, E. Hollier's eabinet.
Fig. 5. Lower Silurian specimen. Rhbiwlas, Bala (Mus. Pract. Geol), nat. size and

magnified.

Fig. 6. Stawrocephalus globiceps, Portlock (his original specimen, magnified three
diameters),

November 1864, J. W, SALTEE
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DecapE X1 Prate VI

SALTEEIA PREIMEVA

[Genus SALTERIA. Wryv, THomsox. (Sub-kingdom Articulata. Class Crustaces.
Order Trilobita. Family Trinueleide.) Body oval, iapering backwards, IHead large.
semi-lunar, margin very narrow, simple, surrounding a broad limb. Glabella inflated,
furrowed.  Facial sutare following the edge, cxcept through a small portion on
either side, where it becomes nearly vertical and slightly emarginates the upper surfuce,
cutting off a narrow free cheek. [Eyes minate, lincar.] Therax of few segments.
Tail of many segments.]

Dhiacxosis, S fere uncialis, lata, ovata. Caput semilunare limbo
angusto brevi convexo marginato ; glabelli ovati pyriformi depressa,
genis multo majori, weringue puleis tribus brevibus notatd ; sutwra facialis
sub fronte ambitui parallela, dein per quartam partem externam limbi
conspicua subverticalis. Thorax articulis truncatis. Cauda friangularis

multiscgmentata,

We have no hesitalion in placing Salleric among the Trinu-
cleide. It is evidently closely allied to Dionide, especially to
Angelin’s species D, euglypts. They have nearly the same form
of glabella with longitudinal grooves; the same narrow, smooth,
coneave limb; the same structure of body rings and tail. The great
difference between them consists in the presemee in Salleria of a
distinet 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 Olenide. It also resembles this genus in the peculiar
character of a delicate striation on the east of ome 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 Cyplonizcus the struocture of the body rings
is quite characteristic, and the small Olencid tail is very different
from the compound tail of Salferia.

[xr. vi.] 11 r
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Deseription.—Length of adult about three-quarters of an inch.
Form broadly oval, tapering backwards. Head large, semi-lunar,
slightly but regularly convex. The central shield, composed of
glabelln and fixed cheeks, is widely semicirenlar, emarginate exter-
nally, with a contour nearly corresponding with that of the head.
The head is bordered by a distinet but not very broad, smooth,
slightly coneave margin, which is continuous with the central
shield through the anterior half of the margin, but is cut away at
the exterior fourth on each side by the curving inwards of the
facial suture. The glabella is rounded-trigonal, in front trans-
versely oval and very eonvex, and slightly prolonged and contracted
behind, where it is much flattened ; the crust is perfectly smooth.
The two posterior glabella furrows on either side are represented
by shallow pits, arranged nearly in a square, and cecupying 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, entting off nearly ome-third of the
cheek. The portion of the cheek before the groove is smooth like
the glabella, the portion behind it (the neck segment) is marked
with delicate strime parallel to the farrow 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 eclosely 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, slizhtly emarginating
the semicireular 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 bLelieve that, following the
analogy of Trinucleus, Dionide, Cyphoniscus, &e, 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 pleurm (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 pleurm are
truncated obliquely forwards.

Of the tail we have only a fragment, but enough to show that it
was somewhat triangular, marked with many segments, but fewer
than in the tail of Dionide (Polytomurus of Corda).

We regard the structure of the head in Salferic as intermediate
between that of Trinucleus and some of the Olenide. We may
expect to find a series, beginning with the distinet facial suture and
erescentic eye of Remopleurides, then the suture gradually approach-
ing the edge of the head, passing through its position in Salterie,
Ampyz, and Cyphoniseus, till it reaches the edge in Dionide and
Trinuwcleus, 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
becomnes 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 Palmontologist to the Survey.

Varieties—The only variations which we possess of this species
depend on age and size. OQur 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 Caranoc
Rocks.”

P. WrviLLE THOoMSON.

* The groove is more forward than in our figure, 50 as to leave a larger posterior half
to the pleurme, bat 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 o 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

5 INVOLUTA.

DiagNosis. S, minutus, capite viz 3% lineas lato, convexizsimo, ad
frontem decurve gibbo. Glabella pyriformis, dimidium capitis efficiens,
suleis transversis.  Sulei eorvicales viz arevati.  Oculi hawd remoti,

The involute limb in front is really about as broad as the width
of the glabella, but is so much eurved down 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 farrow 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, primoe,
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 cheeck,

The neck furrow is sharp and deep, and reaches nearly to the
end of the facial suture. Tt is nearly parallel to the posterior
margin, instead of curving forwards as in that species.

The species looks like a dwarfed variety of S, primevae, but is
really a very distinet one.

Locality —LraxpeiLo Fracs, Newtown Head, Waterford, in the
cabinet of Major Austin.

ExpraxaTion or Prate YL

Fig. 1, 2. Salteria primava, Wyv. Thomson; specimens, natural size, from the Caradoe
schists of Penwhapple Glen, Avrshire. (Muos. Wyy, Themson. )
Fig. 2 a, 2 &, 2 e. The same magnified.

J. W. SALTER,
November 1364,
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BRITISH FOSSILS,

Decape X1 Prate VIL.  Fies. 1-5.

ANGELINA SEDGWICEL
[Genns ANGELINA. Savrem. (Suob-kingdom Articulatn, Class Crustaces, Order
Trilobita. Family Conoeephalide®) Depressed, head smooth, and with long posterior

gpines; eyes small, sub-median, without ocular ridge ; glabella lobeless. Body BEEmEnlE
14-15, with an angular fulerum, facetted for rolling up. Tail of few (four or five)

segments.  Labrom emarginate.]

Disguosis.  A. ovata, segmentis frunci 15, axi guam pleuris paullo
angustiori, Caudd wtringue bispinosa.

Sywonyus, A. Sedgwicki, SALTER, Siluris, 20d ed., 1859, p. 53, foss.
9, fig. 2. A. subarmata, ib., fig. 3 (specimens pressed laterally and
lengthened). A Sedgwicki, Memoirs Geol. Surv., vol. iii. (ined.) pl. 7.

The new forms illustrated on our plate were part of the results of a
survey by rayself in 1853 of the “ Lingula Flags ” and overlying beds
in the mountain region extending from Tremadoe 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 Conocoryphe. Angelina differs from Olenus by having the
pleure grooved and facetted for rolling up, instead of flat and pro-
duced inte points; nor do we know of any Olenus that is totally
without glabella furrows, It is this latter character, with the ocea-
sionally spinose tail, which distinguishes it from Conocoryphe ; 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 erust), and much less deflexed pleurs,
with the fulcrum nearer the axis. dngelina, too, wants the ocular
ridges of Conocoryphe. From Awvionellus the less number of body

* The Conseephalide (Salter) differ egaentially from the Calymenide by the variable
bt larger number of body rings, and the course (posteriorly) of the facial suture.  They
seem to have had a thinner crust, and, as a charscter of habit, resemble the Olenide in
the long head spines and often sub-spinous tail border.

[xL. vii] 11 @
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rings separates it, and that genus has 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 earefully illustrating the old rocks of Christiania. Two fasciculi
of his quarto work are already published, and we wait anxiously
for the remainder. His Calymene? leiosfraca, Pal SBueciea, t. xix.
fig. 3, may very possibly belong to this genus.

Deseription.— 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 omne-third
of the length, and is semicircular, but rather truncated 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 parabolie, 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 farrow. The facial suture is nearly
vertical to them above, and then turns sharply outwards to eut 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 pleurse are
nearly direct, slightly produced and bent back at their ends, and
grooved throughout. They are bent down a little from the angular
fulerum, 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
fuleral point, and as beyond this the faeet bounds it in front, and
the posterior edge of the segment is convex beyond the fulerum,
the groove becomes an elongated rhomboidal depression: a feature

* Tt is a little like that of Lickas, but is without the terminal noteh and the * auricles ™
or lateral wings, and differs from that of (Menus by its broad margin, Conocoryphe has a
{abram without so broad s margin, and oot pearly so truncate.
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not often seen 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 distinet 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 dincurved
under margin ® is very narrow, but convex.

The compressed and elongated specimens (figs. 3, 4) were formerly
considered to be of a distinet species, not, however, on account of
the form, which I was aware might be due in great part to pressure,
but on acconunt 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 Portmadoe, 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
oceurs 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 inereased in
length; in fig. 2 it is reduced. The somewhat greater space in front
of the glabella, and the long head spines in fig, 3, are differences
which may possibly (if they be found constant) be referable to sex.

Locality and Geological Position—UPPER BEDS oF THE TRE-
MADOCD SLATES, Garth Hill, east side of Traeth Bach, Tremadoe,
N. Wales ; also Portmadoe Quarries, and at the Ynys Tywyn, in
gimilar beds. (Mus. Pract. Geol,, and cabinets of Messrs. Homfray,
F. Ash, and Mr. E. Roberts, surgeon, and many other collections. }

Genus—CONOCORTPHE.

It is not usnal 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 ineurved striated under margin, which is always more
distinet in the tail than elsewhere. Being always or most generally parallel-sided in the
tail, it might conveniently be termed the * coudal fascio ;" in the pleurs, the * plewral
fascia,”™ but the term is hardly necessary for any portion but the tail, where the relative
width of the fureia is of specific importance. )

112
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Angelina, advantare 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.®

[Genus CONOCORYIHE, Compa.  (Sub-kingdom Articulata, Class Crostacea,
Order Trilobita. Family Conocephalide.) “ Glabella shortened, narrowed in fromt,
with three or four pairs of oblique forrows,  Axal furrows deep.  Eyes (usually present)
reticulate.  Foclal suture ending within the posterior angle. A rostral shicld present.
Labrum clongate trancate. Thorax segments 10=15, furrowed and facetted for rolling.
Tail entire, of two fo eight segments.”  Barr., p. 417.]

[Section Conocoryphe proper.  Eyes large, approximate. Glabella large, well lobed ;
14 body rings ; tail small. Lingula flags only.]

The other sub-genera, Solenoplewra, &ec, will be illustrated in
future decades.

CONOCORYPHE®™ INVITA.
DecapeE XI. Prare VII. Fie 6.

Disgxosis.  C. capite (adhue soliim cognoto) lati-marginate, angulis
brevispinosis ; glabelld wrecolati, utringue bisuleatd ; oculis longis, ad
alebellam appressis ; cawda angusté, axi conico 4-annulato,

Sywonyy.  Conocephalus fnpifus, SALTER, in Siloria, 2nd ed., 18359,
p. 47, foss. 7, fig. 1. Id. Mem. Geol. Surv., ined. pl. 4, fizs, 5,6, 7; pl. T,
fig. 6.

Deseviption—Of the head we 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. Emmeichii, 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 hononr of his careful
nomenclature, that we cannot safely uwse the term Conocephalus or Conocephalites of
Zenker, as the term has been emploved in po less than three different genera of plants
and animals, Tt 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 ease 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—UprPER Lixcurs Fracs.
Penmorfa Church and Carreg Wen, Tremadoe, N. Wales. Ogof ddu,
near Criccieth. (Mus. P. Geol)

It may be as well to mention here that 10 species of Conocoryphe
are already 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. tavite, Salter, Mem. Geol. Surv., vol. iii, ined., pl. 4, figs. 5, 6, 7 ; pl. 7. fig. 6,
above deseribed,

C. abdita, id. pl. 5, fig. 13, Upper Lingula Flag, Ogof ddu, near Criccieth.

€. sp. . pl. 5 fig. 14 (fig. 15 tail 7), same locality,

. sp. id. pl & fig. 16, same locality,

C.F simplex,id. pl. 5, fig. 17, Upper Lingula Flag, Penmorfa Church.

. veratn, id. pl. & 6g. 7, Lower ¥ Tremadoe Slate, Penmorfa village.

C. depressa, id. pl. 6, fig. 1, 2, 3, Lower Tremadoc, near Penmorfa Church, and Wern,
Portmados.

C. 7 verisimiliz, id. pl. 6, fig. 13, Lower ¥ Tremadaoe, above Penmorfa village.

C.# olenoides, id. pl. &, fig. &, Upper T'remadoe, Garth, Portmadec.

. variolaris, id. Quart. Geol. Journ.; vol. xx., pl. xiii, figs. 6, 7, Lower Lingula
Flags, 5t. David's, Pembrokeshire,

Exprawation oF Prate VII.
Figs. 1-4. Angeling Sedqeichi, Salter, in various states of compression, acconding to
the position in the slaty beds. (Mus, Pract. Geol.)
Fig. 5. Labrum of ditto in Mr. Homfray's cabinet. Upper Tremadoe, Garth Hill,
opposite Portmadoc.
Fig. 6. Conocoryphe invits, Salter. Upper Lingula Flag, Peomorfa Church, Tremados,
K. Wales,

J. W, SALTER
November 1864,
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Decape XI. Prate VIII. Fig. 14

QLENUS CATARACTES

[Genus OLENTS. Duanaax, in part. (Sub-kingdom Articulatn. Class Crostacea.
Order Trilobita. Family Olenidee.) Glabella oblong, or nsually narrowed anteriorly,
lobed ; eye smooth, with a narrow prominent ocular ridge (Castula facialis, Angelin)
cannecting it with the npper part of the glabella ; faclal soture marginal in front, and
cutting the posterior margin behind ; cheeks spinous, no rostral shield ; hypostomez
labrum oblong, narrowed at base ; pleare 7=15, (14 typically), pointed and curved ; tail
with articulated axis and sides. ]

[Dritish sub-genera. (Memws, Darxax. Body rings 11-15, head semigireular,
spines moderate, tail entire,—Spharcphthalmus, Axcerrs (including Euwrycare, i)
Body rings 7-15; head transverse, with remote eyes and widely curved long spines.—
Parabolina, Sarter. Body rviogs 12; head semi-lunar ; eyes approximate ; spines
diverging ; tail spinose.—Peltura, Avornix (not Milne-Edw.). Body rings 12; head
narrow, with approximate eyes, and no spines ; tail spinose, ]

Duagwosiz. 0. ovatus 1} uncialis et wlira, capite magne semilunari,
spinis brevissimis, Glabella suleis tribus fere perfectis.  Oculi antici.
Thoracis axis latus, plewre vir recurvae brevispinose, fulero remoto,
Crnde mintta, transversa, semicirewlaris, axe latissimo,

Several species of the wellknown Olenus of Dalman are now
added to the British list. The originally deseribed British form is
Olenus mierurus, in our Decade 11, 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

[xr. viii] 11 u
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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 pleurwe, which
decrease regularly, not abruptly, in length from before backwards ;
they are obliquely pointed, with short spines directed outwards, but
very little backward. The fulerum of the pleurse 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. micrwrus is easily distinguished from 0. eatavactes by the
alblique 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 fulerum 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. (. mi-
erirus 14

The head is much like that of 0. micrurus, but the 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 ecaudal rings as figured
Liy 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 amd Geological Position.—Lower Lixcura Fraes,
Maentwrog Waterfall, Merionethshire, in black shaly strata full of
Agnostus princeps ; also at Treflys, E. of Criccieth, Carmarthenshire,
M. Wales, where I found the figured specimen in 1859, Specimens
probably identical are found at the Dolgelly gold mines.
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OLENUS (SPHEEROPHTHALMUS) FLAGELLIFER.’
Prate VIII. Fics. 7, 8.

Syxontus.  Spheroph. fagellifer, Axcerix, Pal. Suecica, pl. 26,
fig. 7.7 Sarrer, Mem. Geol. Surv,, vol. iii. ined. pl. 5, figs. 8, 9.

The only difference I can see between the Tremadoe 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 scems to belong to
the whole of the Spheerophthalmi, 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, Ewrycare, Angelin, which I regard as only Sphevoph-
thalmus, has a somewhat broader front, and wider and more para-
bolic glabella, thus leading from Splerophthalmus to the true
Oleni, of which 0. gibbosus 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.

Deseription.—COur specimens are so imperfect, that I do not
pretend to give a true diagnosis, nor do I feel quite sure I have
identified it rightly.

The head is very transverse and has parallel edges. The glabella
is nearly square, and has only 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 oeular ridge is distinet 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 distinet 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 Pogition—UppeEr LiNGULA FrAcs,
Carreg Wen, Borth, Portmadoe. (Mus. Pract. Geology.)

OLEXUS (Pll.&ﬂﬂllﬂl} SERRATUOS.
Prate VIII. Fia 5.

Dnacwosis. 0. modiews, 1l-uncialis, converws. Glabella oblonga
wquilata, kand parabolica, anticd subtruncata, sulcis utringue binis longis
Sfere medivm glabelle attingentibus, paullo obliguis, Suleus cervicalis vix
continuus. Oeuli valde antici. Gene anguste,  Cawda (he hawd dubic
refertn) semicircularis axi prominwlo 4 costate, oliuso ; lateribus wiringue
Sedentatis, dentibus patulis limbo brevioribus ;  hic d-suleato, suleis
annibis distincte interlineatis,

Sywoxvyus. Olenuws (Parabel.) serratus, SaLTeR, Mem. Geol. Surv,,
vol. iii. ined. pl. 5, figs. 6, 7. 1

Deseription—Glabella quite as wide in front as behind, with a
broad neck segment, equal in breadth to the basal lobe, The second or
middle lobe somewhat narrower. 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 heing 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 distinet.
The glabella, moreover, differs, as above described, from that of the
true (. spinulosus, which tapers a little forward. In that species
the tail spines also are greatly lengthened.

History—The section Paraboling, 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. (. scara-
beeoides might perhaps belong to this sub-genus as so defined, but
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it has 13 body rings, and clearly 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 distinet genera included under Olenus, but I do not quite
see the way to their definition yet. The term Pelfure can only
stand by courtesy, for it was founded on a species of Lichas, as may
be seen by reference to Capt. Fletcher's deseription of the British
Upper Silurian species of that genus.*

Locality and Geologienl Position—Uprper Lixcura Fraes,
Carreg Wen, Borth, Portmadoe.

OLENUS SCARABEOIDES.

Prate VIIT. Fics. 1-3.

Svuonyums. Vermiculites vagipeanis, BromeLr, in Aect. Lit. Upsal,
1729, pp. 525, 528, cuom icone. Entomostracites scarabeoides, WAHLENE.,
MNova Act. Soc. Upaal., vol. wiii. t. 1, £ 2, Olenus searab., Daryan,
Palxadwe, p. 257, Olenns scarab, Hisixcer, Lethen Suecica, t. 4, £ 4.
FParadox searab., Brosewianr, Crustaces, foss. p. 34, t. 3, £ 5. Fel-
ture scarab., MiLse-Epw., Crustaces, vol. iil. p. 344 (1840). Pelture
scarab., ANceLiN, Palwont. Suecica, pl. 25, f. 8 (mala), 1855, [ Olenus
spinulosus ? Pait., Mem. Geol. Surv,, vol. ii. pt. 1, pp. 55, 239.] 0.
scarab., SALTER, Siluria, 2nd ed., Appendix, p. 540. 0. scarab., Id.
Mem. Geol. Surv., vol. iii. ined. pl. 5, fizs. 2-5.

In size, as well as form, these pressed and distorted Trilobites
agree pretty well with Christiania 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 glabeila
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. 1
shall at present call it—

Vear. OBESUS.

The following characters appear to me to be constant, and 1 find
them both in N. Welsh and Malvern specimens.

* Quart. Geol. Journ,, vol. vi. [ 235
11H3
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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
i Mr. Edgell’s eollection 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 furrows obscure. A very narrow margin in front of
the glabella. The fixed cheeks narrow triangular, the eye very far
furward, and connected with the front of the glabella by a low
ocular ridge. The neek-furrow on the cheeks very near the hinder
margin. Free check semicircular, very convex on its outer edge,
and with a strong but narrow margin, and no spine, the base
closely contracted.

Labrum (fig. 4 &), in a Malvern specimen lent by the Rev. 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 find my notes say it has only
12 distinet ones. The Swedish fossil has 13, according to Angelin's
figure, but his deseription gives 12, probably the true number.
Ours do not show a central tuberele.

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 obseure furrows, the margin distinetly 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 (pl. 8, fiz. 4), and deseribed by Phillips under the name
of 0. spinulosus. We have copied his figure, Mem. Geol. Surv,
vol. ii. pl. 1, p. 55. It is certainly not Wahlenberg's 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 distinet 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 that the war. obesus is
distinet as a species from the well-known Swedish type.

Locality and Geological Position—Uprper LixcurA Fracs,
Carreg Wen, near Borth, and Penmorfa Church, both near Tre-
madoe, N. Wales. Abundant at Whiteleaved Oak, Malvern, in the
Urrer LaNgUuLA Fracs (Black Shales) of that locality.

OLENUS (SPHEROFPH) HUMILIS

Prate VIII. Figs 9-11.

Dnacxasiz, O (Sph.) minwtus, capite anguste amtice emarginato,
pfeurf; T Pu.tﬁm’s solwm ERENOSIE, catida scrcm}.ri:fat&. Glabella convera
angusta parabolica, suleo basali completo, religuis obsoletis, cerviee spi-
noso. Gene convezissime, oculis omnino posticis, magnis. Thoraz 7-
costatus, plenris duobus anticis muticis, reliquis spinosis.  Cawda brevis
semicireularis, E-\spi'nasa, Sanfs exfernis mry’nribu:.

Sywonvus.  Olenus fumilis, Pmicr.,, Mem. Geol. Surv,, veol. ii pt. 1,
pl. 33. Savter, Mem. Geol. Surv., vol. iii. ined. pl. 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
Spherophthalmaus, and such a copy in miniature of the Olengid
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 generie types.

Deseription.—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 ave true semicireles, strongly margined, and com-
pletely contracted to a point behind, showing (so far as I can see)
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no trace of the curved spine characteristic of this sub-genua 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 axiz, showing in
the five front rings the eentral tubercle. The pleurse 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 pleurs.

The tail is nearly a semicirele, and furnished with a strong conical
three-ribbed axis, which 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 Brack
SHALES of Malvern, Fowlet's Farm, and Whiteleaved Oak Farm, &e.,
and very abundant there, with other species of the genus next
deseribed.

OLENDS BISULCATUS.
Prate VIII. Fic. 6.

Diacxosis. O, (Sph.) moedicus, capite transverso, glabella bisuleatd,
genis [atissimis.  Thorax plewris latis, profunde sulcatis, spinis validis
reclis.

Syxoxya., 0. biswleatus, PRILL, Mem. Geol. Sury., vol. ii. pt. 1, p. 55,
fig. 1.

The head of this species is remarkably wide, and thus differs 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 enrved 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 genns, abnormal even for the sab-group to which it
belongs. It contradicts mest of the technical characters of Olenus, and yet evidently
belongs to it
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margin narrow, the long sub-eylindrical glabella touching it. The
axal forrows are deep ; the glabella narrower forwards and rounded
in fromt, with a strong neck-lobe, not spinous but with o 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 glabella 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-
nexath it turns abroptly cutwards in a line all but parallel to the
neck margin, and reackes it at a distance from the glabella equal
to twice the width of that organ. The neck furrow is narrow, but
distinet all along.

[The cheek, in a separate specimen of Mr. Edgell’s 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 stromg
patent spine, which bends very little backward, and is about as
long as the pleurse themselves. The pleural groove is deep and
hroad, and reaches the base of the spine. The axis is convex, and
has a spinous tubercle on each segment.

Locality and Geological Position—UprPER LiNcuLa Fracs,
Whiteleaved Oak, Malvern. (Mus. Pract. Geol.)

QLENUS (EPHER.) PECTEN
Prate VIII. Fies 12, 13.

Diacrosis. 0. parvelus monsirosus, capile confracts longispinoso,
Shorace multispinoso, cawddé mira pectinade of in spinam losgissinam cen-
tralem producta. Caput ad frontem emarginatum, glabellic brevi, geni
aigustic spinam medianam curvam gerente.  Oculis omnine antrorsis.
Thorax plewris rectissimis, spinis aciculatis. Cauda spinis ulringue sex
parallelis, ot 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 1s not so wide, and mueh resembles that of 0. huwmilis
And the facial soture, ns 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 pleurse, 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 eurious species, and sent it to the Rev. W. Symondas.
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. s

Locality—With the preceding.

The group of species last described rather fully illustrate the
curious sub-genus Spherophthalmus, 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 distinetions in some of the
more ancient and less highly organized ones,

The Olenide and the dsaphide have both of them wide limits,
and it may be possible bye and bye to subdivide them.

Locality and Geol. Position.—UPPER LiNcULA Frags, White-
leaved Oak, Malvern.

Fies. 15, 16, 17.

1 have figured the Swedish (. spinnlosus (fig. 16,) to givethe British stndent an idea of
what form to look for when searching for fragments of (), serrgfus, Fig. 15 illustrates
perfectly the sub-genus Spherophthelmes, while it is olso a common Upper Lingula
Flag foesil for Britain (see Mem. Geol. Surv., vol. iii. ined., pl. 4). Fig. 17 is Angelin's
sub-genus Leproplesins, which I regard as a form of Spherephthalmus, and may illas-

trate in part our () pecten and O, fagellifer. Menws proper and Pelfura are sufficiently
represented by our own species.
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OtHER BRITISH SPECIES,
(8. micrurue, Salter, Decade IT., pl. 10, (section (Henus).
0. alaius, Beck, our pl. 8, fig. 15, and Salter in Mem. Geol. Surv., vol. iii. ined., pl. 4,
fig. 3 (eection Spherophthalmus,)

Exrraxation oF Prate VIIL

Figs. 1-4. Ofenus (Peltura) scarabeoides, Wahl. 7 (possibly a new species), var. obesus,
Halter. Fig. 1. Natural size, uncompressed (Mr. Ash's cabinet). Fig, 2
compressed (Mus, Pract, Geology.) Fig. 3, slightly enlarged ; specimens
are, however, oceasionally found nearly of these dimensions,

Fig. 4. Malvern specimen, the same figured by Phillips in Mem. Geol. Sarv., vol. ii.,
pt. 1, pl. 55 The glabella forrows are far too strongly marked.

Fig, 44, Labrum, from Malvern. Upper Lingula Flag (Black Shales).

Fig. 5. Olenus ( Parabolina) serrafies, 0. sp, Carreg Wen, Portmadoc.

Fig. 6. Henusz (Spharoplithalmus) bisulcatus, Phill. His original specimen from
Malvern, in Upper Lingula Flag.

Figs. 7, 8. Olenus ( Spher) fogellifer, Angelin.? Carreg Wen, Fortmados, Upper
Lingula flag.

Fig. 9. enus (Spheer.) fumilis, Phill, Malvern. Dir. Grindrod®s cabinet (maguoified).

Figs. 10, 11. Heads of the same (the free cheeks lost). Same lecality. (Survey
collection.) Abundant in the Black Shales.

Fig. 12, (Menus ( Spher.) pecten., p. sp.  Same locality. (Rev. W, Symoods" cabinet.}

Fig. 13. Thorex of do., natural size and magnified. Same locality and cabinet.

Fig. 14. Olenus cotaractes, n. sp., Lower Lingula Flags, Treflys, near Criccicth { Muas.
Pract. GGeol) 14 4. Tail enlarged. 14« Pleurs.

We have figured three Swedish fossils to illustrate sob-genera imperfectly represented

by British specimens. All are from the primerdial zoze.

Fig. 15. O, (Sphear.) alatus, Back, copied from Angelin.

Fig. 16. . {Paraloling) spinulssa, Wahl. do.

Fig. 17. O. (Leptoplastus) or Spherophthalmus raphidophiores, Angelin, copied from
his Palmont. Suecien, pL xxvi,, fig. 2.

J. W, SALTER,
November 1864
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Decape XI. Prate IX. Fras. 1=5.

PHACOPS (TRIMEROCEPHALUS) LETVIS

[Genns PHACOPS. Esmicw, (Sub-kingdom Articulata, Class Crustaces.
Order Trilobita. Family Phacopide.) Eyes largely facetted ; facial sutore ending on'
the outer margin ; thorax 11-jointed.]

[Sub-genus Trimerocephalus,  Form compact. Glabella inflated and expanded
forwards, the lobes, except the basal ones, obscure. Eyes very small, of fow large
lenses (often lost by abrasion) or absent. Head angles not spinows. -Facial sutures
soldered. Thorax with pleure all rounded. Tail small, of few segments, with even |,
border, and not at all produoced.]

Duscxosis, FP. (Trim.) cacus, laté ovatus levis, glabelli latissimd,
brevi, genas subsphericas trigonas superintendente ; lobis basalibus minutis
distinctiz,. Thoracis axis angustus, fulere plevraram axin approvinato,
sulcogque brevi.  Canda latissima brevis, axi longo, S-annulato, lateribus
4-sulcosis, margind nullo.

Srwonvms.  Trinuclens levis, Mimst, Beitr, Heft 5, t. x. fig. 6 (1842).
Calymene levis, Paiis., Pal. Foss,, pl. 53, fig. 250 (1841), (not Cal. levis,
Miiwst,, L e. t. v. fig. 4). Asaphus or Trinvelons, Sowenny, Geol. Trans.,
2nd Ser., vol. y. pl. 87, fiz. 30 (1840). Trimerocephalus levis, McCoy,
Ann. Nat. Hist. vol. iv. p. 404, woodcut (1848).  Ibid, Synopsis Woodw.
Mus., p. 178 (1851). SavLrER, Paleont. Society, Monogr. (1864), p. 16,
pl. 1, fizs. 5, 6, 7.

It would perhaps be better if a new name were bestowed upon
this species. It is elearly enough the Trinucleus lovis of Miinster,
and that fossil belongs to Phacops. But the Phacops (Calymene)
laewis of Miinster is quite another thing, and typical of another sec-
tion of the genus; and if the latter were a good species, and not a
mere synonym of P. granulatus, 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, lzvis.

[x1 ix] 11 1
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There is less diffiecnlty about the name of the sub-genus. That
bestowed by McCoy is convenient enough, the group being a really
good one, distingnished by the soldered head sutures and especially
the absence of eyes,® No trace can be seen of these organs in the
present species.

Deseription.—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 tnmid lobes, of which
the lateral ones or cheeks are not above half the width of the
wlabella. This is “sub-rhombeidal,” or spherieal-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 distinet 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
pleurs ; the segments of the axis tuberculate at the sides; the
pleurse not much bent back, rounded at the end, the groove narrow
and short, the fulerum 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
lemticular outline. The axis is suddenly narrower than that of the
thorax, eonical 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
horder to the tail. ,

The species was first figured in England (from the only English
locality I know of, viz, the Enowl Hill, near Newton Bushell,) in
the plates executed by Sowerby for the Devonshire Memoir of
Professor Sedgwick and Sir R. I. Murchison.t That figure is from

* Trimerocephalus ias been lately made to inelude all the species with lobeless or very
faintly lobed glabella and soldered swtures and superficial minute eyes, eg., Phacops
Volborthi, Barrande, and P, cryptophthalmus, Emmrich, which last is figured on our plate
for comparison.  But it will probably be hercafter restricted to the present species and
kindred forms, since the most careful seratiny fails to deteet the least trace of eye or
facial suture

t Trans. Geol. 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 heen 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 cleavare, have
often given rise to a specimen with apparently more than the proper
number of body rings, and to all sorts of abnormal propprtions of
the various parts.

Locality and Geological Position.—Upper Devoxiax. Knowl
Hill, Newton Bushell. It is quoted by Phillips from 8. Devon, at
Mudstone and Durlstone Bay. I think there 18 much doubt of these
Lower Devonian localities, but less doubt about Brushford, N. Devon,
in the Marwood or Pilton group.

Exrraxation oF Prate IX.

Fig. 1. Phacops ( Trimerocepholus) laeis, Minster. 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 digjointed from the body and reversed in position, (See also fig. 5.)

Fig. 4. Thoracic ring and tail from Mr, Vieary's cabinet.

Fig. 5. Original specimen figured by Sowerby in the Geol. Trans, 2nd series, vol. v.
(Same locality.)

Fig. 6. Phacops ( Trimeroc. ) eryplophthelmes, Emmr., from Nassau. Copy of Sand-
berger's figure to show the differences of the species. I erypophthalmus
is often confounded with P. lees.
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Decape XI. Prate X.

—

PAREADOXIIDES DAVIDIS

[Genus PARADOXIDES. (Sob-kingdom Articolata. Class Crustaces. Onder
Trilobita. Family Olenide.) Elongate, of many segments, with a broad head and
epinons head-angles, aften greatly extended. Glabella widely clavate, with the lower
furrows complete across. Labrum soldered o the hypostome. Body rings flattened,
17 to 20 in number, produced into recurved spines. Tail small, of few segments. Range,
primordial zone only.]

Discxosis. P. sesquipedalis et ultra, maximus, glabelle parum cla-
wvatd, genis latiori, suleis duobus solum perfectis, religuis obsoletis.  Oculi
antrorsum positi. Thorax articulis 19, axe lato. Plewre subrecte,
apicilius recurvis; anticis brevissimis abrupte flexis, nltimis longissimis, fore
parallelis. Couda truncata, axi obscuro 2-3 annwlato ; gladiis latera-
libus longissimis,

Brnonyws. Paradoxides Davidis, SaLter (1863), Quart, Journ. Geol.
Bec. (1864), vol. XIX., p. 275, woodeut, and XX, pl. 13, fig. 1-3.

The genus Paradoxides, from its bulk, has necessarily attracted
attention from the earliest times in which fossils have been ohserved
and collected. Linnsmus figured it, from Sweden, and Count Kinsky
from Bohemia, in the 18th century, and the Entomostracites para-
dozissimus was still the name under which Wahlenberg noticed it
in his résumé 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 elub-shaped glabella, large head spines, and numerous

[xL x] 11
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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. Ameriea to Russia, 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. Ihad myself the good
fortune to discover the new species, which was first figured in the
Quarterly Geological Journal for 1863,

Deseription.—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 was semi-
circular, with very large, thick, eylindrical, and tolerably straight
spines. The glabella rather long, reaching and overbanging 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 advanee 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 cylindrical 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

[ can, in a fine specimen lately found, count 19 body-rings, ans
believe this to be the full number. The axis is very wide (in the
largest specimen 14 inch) and convex, fully as wide in front as the
pleurs, spine included, and so for the eight or nine front segments.
The apex of the pleurs in these is abruptly turned back, with a short
sharp mucro, and there is no enlargement of the second or third
pleura—a 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 pleuree. But from the eighth
or ninth segment the pleure lengthen, and the axis gradually tapers.
The hindermost axial ring is about half the width of the front ones,
and scarcely one-fourth as wide as its long pointed pleurs.
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All the middle pleurse have a strong curve backwards from the
fuleral point, but at the same time arch outwards, and gradually,
as they approach the tail, elose in upon it until the hindermost are
parallel with it. These hinder pleur® are greatly lengthened, and
are of two forms in two distinet varieties (possibly sexes?). In one
form (fig. 4) the penultimate pleura is developed into a shorter spme
than the preceding ; and the last is suddenly abbreviated and in-
curved, This may be by abortion of the segments. In another
the inerement is regular, but the last spines are not extravagantly
developed. In a third variety, the ultimate and penultimate pleurwe
are greatly extended (fig. 7), and this is accompanied by a corre-
sponding dilatation and lengtheuning of the caudal portion next to
be described.

The tail in this species is most remarkable, and for some time I
was inclined to belisve 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 eonvex 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 (fie. 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 1s maintained by the usual pleural groove
running out into it

The nearest approach to this structure is made by the Pure-
dozides Bohemicus. But in that species the enlarged last appen-
dages are true pleurs, according to Barrande's figure, and the tail
itself is destitute of all appendages. Moreover, in that allied
species the second plenra 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 pleurse are only straight, not sinuous,

112
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Paradorides Davidis nearly equals in dimensions the great
P. Harlani from Massachusetts, and exceeds the large Newfound-
land species deseribed 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 LaNGULA' FLAGS,
Porth Bhaw and Solva Harbour, both near 3t David's, South
Wales. It has heen lately detected at the Dolgelly gold mines, close
to Pistyl-y-Cain, by Mr. Readwin, and by Mr. Ezekiel Williamson,
an excellent observer,

P. FORCHHAMMERL ?
Prate X Fia. 0.

Srxoxt™s.  Paradovides Forchhammeri, Axcern, Palmontologia
Suecica, t. 2 7 Parador. Forchhammeri, SALTER, Siluria, 2nd ed. 1859,
p- 455 Fosa. §, fig. 2, ib. ; Mem. Geol. Survy,, vol. iii. ined., pL 4, fig. 12.

Description—Our specimen must, when perfect, have been fully
3% inches long by 14 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 lobest The-
eye is larger and placed further back on the cheek. The border of
the head distinet and broad. Spines — 7 (the outer angle of the
cheelk 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 pleure are equal and similar for the first eight rings at

* Quart. Journ. Geol. Soc., vol. xv. p. 553,
1+ Two pairs are marked out in the figure in Silarinabove quoted. But there is hardly
any warrant for this, The specimen is too Imperfect to deside it fully.
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least, the second or third not being at all visibly enlarged at the
end.*

The pleure are wider than the axis by one-fifth, or less, and are
but slightly curved, the tip acuminate, short, recurved, but not
produced as in P. Davidis. We have only eight pleure, and
cannot therefore determine the shape of the extremities of the
hinder ones. But there is no appearance of enlargement in the
seventh or eighth. The groove is very oblique, and runs into the
short mucro, rather than ends abruptly behind its base. As M.
Angelin’s P. Fovehhammeri 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 15 distinet from any of the Bohemian omnes, unless it may he
P. Bohemicus, and from either of the three Swedish species deseribed
by Angelin, except P. Forchhammeri.

But there are several points in which it agrees with the latter
:pecies 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 narrower than the pleurse, 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. Forchhammert does
not offer means of comparison. But in the proportionate length to
their width, the pleurss 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. rolundatus of Bohemia, and P
Tessini of Sweden, the two basal glabella furrows, besides the neck
furrow, run quite strongly aecross. Our species does not need,
therefore, comparison with them, as it has only one transverse
groove above the meck furrow ; 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.

Loeality and Geological Position—Lower LiNeura Fracs,
North Wales (exact locality uncertain, probably near Dalgelly).
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.  Tn Awopolenus, an allied genus, the hindermost 3 of 4 are all enlarged.
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Exroaxation of Prate X.

Figs. 1-6. Paradorides Daeidis, Salter, various fragments from the Lower Lingula

Fig. 1.

Fig. 2.

Fig. 4.
Fig. 4.

Fig. 5.
Fig. 6.

Fig. 7.

Fig. &.
Fig. a.

Flags of St David's,

Large glabella, showing two complete furrows, and one incomplete pair (this
last is doubtful), acd other specimens do not confirm it.

Tolerably complete head, with the labrwm, o, turned upward from the lower
surface at & ; the suture between the fefrum and the fypostome is scen to be
soldered.

Labrum of large specimen.

Hinder body rings showing the gradually lengthening points of the plewrs,
completed from more perfect specimens. (See QJuart. Geol. Journ., 1864,
wol, XX, pl. 18.) This variety has the last pleura abbreviated.

Posterior body rings.

(Mot numbered on the plate.) Head spine of the largest specimen known,

All the above, except fig, 2, are in the Muos, Pract. Geology. Fig. 2 is in the
eabinet of Mr. J. E. Lee, Caerleon. The ornament of its plearm is seen in
the magnified figure.

Cratline, restored from the largest fragments, and nearly coineiding with the
size of the largest and nearly perfeet specimen since found, and placed in
the British Muscum,

Body rings of a very large individual, (Mas. Pract, Geology.)

Paradorides Forchhommeri, Angelin ? From the black Lingula flags of
M. Wales, Locality unknown, probably Delgelly. (Mus. Pract. Geology.)

J. W. SALTER.

November 1864,





















