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B R I TIS H F 0 8 S I L 8. 

DZCADZ THE SIXTa 

THIS the SiXth Decade of representations of British Fossils is 
devoted to the illustration of some new genera and species of 
extinct fishes. 

The comparative rarity of these fossils renders it impossible to 
conform to the plan adopted in the preceding Decades of grouping 
the subjects either according to natural relations or stratigraphical 
position. The same cause precludes also the possibility of selecting 
from the collections of the Geological Survey a sufficient number of 
novelties to complete a Decade. 

In accordance, nevertheless, with the request of the Director 
General, that I would undertake the production of an Ichthyological 
Decade, I have accomplished the task by selecting subjects from my 
own cabinet and elsewhere, either entirely new, or little known, 
none of which have hitherto been figured. 

Of these the most interesting is the unique chalk ichthyolite in 
the collection of the British Museum, described in the last article. 
The other descriptions comprise a new Palceoniscus, from the coal
measures; new species of the genera Lepidotus, Pholidophorus, 
Ptycholepis, and Leptolepis, from the Oxford clay and lias forma
tions; an Ophiopsis,. from the Purbeck strata, near Tisbury; and a 
detailed account of a Ohimarroid fish, EZas'fYWdus Hunteri, from the 
London clay. 

The curious structural details of the latter specimens are beauti
fully delineated in the first copper-plate. The same process of 

[VI.] b 
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BRITISH FOSSILS. 

illustration was attempted for the other plates, but the time and 
labour requisite to produce satisfactory results proved to be so 
great, that, after the completion of one plate, No.3 of the Decade, it 
was considered advisable to have recourse to lithography for the 
the remainder. 

These lithographs have been so beautifully drawn by Mr. Dinkel, 
that I trust the result of the experiment may be considered suffi
ciently satisfactory to warrant the employment of this style of 
illustration in any subsequent Decades devoted to this branch of 
British Palreontology. 

P. DE M. GREY EGERTON. 

Ap1'il 8, 1852. 
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BRITISH FOSSILS. 

DECADE VI. PLATE I. 

ELASMODUS HUNTERL 

[Genus ELASMODUS (~lI.a.rrp.n, a plate, and oBoQs, a tooth). EGERTON. (Sub-kingdom 
Vertebrata. Class Pisces. Sub-class Elasmobranchii. BONAPARTE. Order Holocephali. 
Miil.LER. Family Edaphodontidre. OWEN.) Lowermaxillaries having one tritor on each 
structure composite, partly of bone, partly of laminated dentine; npper maxillaries bony, 
intersected by a scroll of laminated dentine forming the outer margins, and a double 
tritoral tooth on each; premaxillaries composed wholly oflaminated dentine.] 

SYNONnIs.-Cltinuera .Hunteri, OWEN, Odontography, (1840-45), p. 66 
Elasmodus Hunteri, EGERTON, Proceeding" of Geol. Soc., 1843. 

DesCI·iption.-The dental apparatus of Elasmoclu8 iR so compli
cated in its structure, that it is It task of some difficulty to com
municate to the reader an exact idea of itR many peculiarities. 
However adroitly this may be accomplished, an inspection of the 
clear and faithful representations given in the plate will convey a 
more accurate notion of these curious fossils than any verbal descrip
tion. The arrangement of the several tissues constituting the lower 
jaw is as follows :-The anterior portion, comprising nearly one 
third (figs. 1, 2, n.), is composerl of' a series of lamimB of coarse 
dentine, superimposed on one another in the following manner. At 
the Rymphisis the plates incline downwards and outwardR, while on 
the external front they maintain an horizontal direction for one 
half their extent, and then slope downwards and backwards to their 
termination. These are succeeded by a vertical band of coarRe 
fibrous bone (figs. 1, 2, b.) occupying the middle third of the jaw. 
The posterior third (figs. 1, 2, c.) has its outer wall composed of a 
series of vertical columns of laminated dentine, the points of which 
give to this part of the cutting edge a notched and irregular outline 
fiR in the recent Chimwl'ct monstl'OS(L Between this columnar portion 
and the bony band a thin line of dentine (figs. 1, 2, d.) occurs, formed 
by the continuation of the inner edge of the large triturating tubercle, 
which traverses the entire :;;ubstance of the bone. The tu:bercle itself 
IS composed of dentine, and occupies a consiclenl,b1e part of the 

~L~ On 



2 BRITISH FOSSILS. 

internal surface of the jaw, and extends from the crown to the base 
(fig. 2, e.) In tltructure it closely resembles the analogous tritores in 
the genus EdaphodO'iL. Both the outer and inner surfaces of the 
jaw, with the exception of thiR dentinal plate, were invested with a 
layer of harder material, aR in the genus Ischyodu&. The remarkable 
laminated structure, which lmggested the generic name, obtains in 
the upper as well as in the lower jaw. As in the other OhimWTOids, 
Elasmodus was furnished with two upper maxillary bones, and two 
premaxillaries. The f()rmer were provided with three triturating 
tubercles (fig. 6, a, b, c.) as in EdaphodO'lL; but, unlike those of the 
latter genus, the dentine of which they are composed is confluent, 
being rolled round, like a scroll, in the substance of the bone; one 
edge forming the margin of the tooth, the other buried deep in its 
centre. In the young Elasmodus (figs. 7, 8.) the two principal tubercles 
were united at their bases. The premaxillaries (figs. 9, 10.) are thin, 
incurved, scalpriform denticles, rounded at the cutting edge. They 
have the lamelliform structure characteristic of this genus, but cor
respond with the premaxillaries of the allied genera in the columnar 
arrangement of the plates, although the columns are not separated 
by septa of bone. 

Histol'y.-It was not likely that any organic body, exhibiting 
peculiarities of structure such as are here detailed, should be passed 
by unheeded by John Hunter. The specimens figured of the lower 
maxillaries and the premaxillariet; (figs. 1, 2, 9, 10.) are in the 
Hunterian collection. Shortly after Dr. Buckland's ingenious dis
eovery of the affinities of the fossil OhimwToids of the oolitic and 
cretaceous formations, these specimens attracted the notice of Pro
fessor Owen, who recognised their true character, and described 
them under the name of Chimrura Huntm'i.* In the course of my 
examination of the Ohirnc!31'oid family in 1843, I proposed to elimi
nate these forms under a separate generic title, an arrangement 
which the subsequent discovery of the upper maxillaries fully con
iil'lllH. The latter were found by the late Mr. Dixon at Brackles
bam, and fortunately show the peculiarities of the dental arrange
lllPut both in the young and the adult individual. 

A:OiHities.-The genus Elas1nod1lS approaches nearer to the recent 
Chinw')'n ?HOJ!st'J'OI:!(~ than eithcr Ischyod11s or Edaplwdon, in the 
forlll awl Ktrnetnre of the lower jaw, and the premaxillaries; bnt 
ill f'wry other reKpeet its nearest affinity is with EdaphodO'il. 

h{)CCllit ie8.-ThiK K)le(~ieK iK found in the Eocene formations of the 

* Or\onto(.!rnphy. p. 66. 



BRITISH FOSSILS. 3 

Isle of Sheppey and Bracklesham hay. The specimens selected for 
illustration are in the collections of the Royal College of Surgeons, 
and the late Mr. Dixon of -Worthing. 

EXPLANATION OF PLATE. 

Fig. 1. Outer view of the lower jaw. 
Fig. 2. Interior view of the same. 
Fig. 3. Outer view of the lower jaw (young). 
Fig. 4. Interior view of the same. 
Fig. 5. Upper view of the superior maxillary plate. 
Fig. 6. Under view of the same. 
Fig. 7. lTpper view of the superior maxillary (young). 
Fig. 8. Under view of the same. 
Fig. 9. Outer view of' the premaxillary denticle. 
Fig. 10. Interior view of the same. 

P. DE M. GREY EGERTON. 
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BRITISH FOSSILS. 

DECADE VI. PLATE II. 

PALlEONISCUS EGERTONI. 

[Genus PALlEONISCUS. AGASSIZ. l'al(£othrisSlllll, DEBLAINVILLE. (Sub-kingdom 
Vertebrata. Class Pisces. Order Goniolepidoti. Family Lepidostei. Sub-family Lepi
dostei heteroceri. 1st Group. Body fusiform; dorsal fin single.) Dorsal fin commences 
opposite the interspace of the ventrals and anal; pectorals and ventrals small; large 
fulcral scales on the anterior margins of the dorsal, anal, and caudal fins; tail with two 
lobes; heterocerque. *] 

SrnONYMs.-Pala;oniscus Egertoni, .AGASSIZ, Poiss. Foss., vol. ii. p. 302. 
Pala;oniscus Egertoni, EGERTON, Quarterly Journal Geol. Soc., 1849, vol. vi. 
p.5. 

Description.-This species belongs to a limited group of Palffi
onisci, composed of fishes of small size, remarkable for the large and 
flowing form of the dorsal and anal fins, resembling in this respect 
the Amblypte1'i, and restricted (as these are) to depositl:l of the coa1-
measure period. The species under consideration is one of the 
smallest of the group, its entire length being not more than 2~ 
inches. The body is fusiform, its greatest depth being immediately 
in advance of the dorsal fin, where it memmres 7 lines. From this 
point it contracts gradually anteriorly, but posteriorly the contrac
tion is more rapid to the commencement of the caudal fin. The 
head is small and slender, occupying less than one fifth of the entire 
length. The bones are ornamented with strongly-defined sinuous 
ridges. The characters of the opercular apparatus and the mouth 
are not shown in the specimen. The pectoral fins ltre composed of 
about ten flattened rays. The anterior margin of the fin is provided 
with a delicate fringe of small rays. The other rays have very few 
transverse sutures, and do not bifurcate until neal' their terminations. 
The dorsal fin commences a little in advance of the opposite insertion 
of the anal fin. It contains about 25 rays, of which the four or five 
anterior ones increase in length in succession from before, forming 
an ornamental border to the fin. The fifth ray is the longec;t, the 

[VI. ii.] 
* l'oiss. :Foss., vol. ii. p. 4. 
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2 BRITISH FOSSILS. 

two succeeding ones are nearly as long, but the diminution in length 
of the remainder is very rapid. They are all strong, and maintain 
their size with little variation up to the point where they bifurcate. 
The transverse sutures are distant, the larger rays having not more 
than five or six, so long as they continue single. The ventral fins 
are deficient in the specimen. The anal fin is dislocated, but seems 
to have been nearly co-extensive with the dorsal fin. The rays are 
shorter, and the diminution in length of the distal ones more 
abrupt. 'The upper lobe of the tail is remarkably long and at
tenuated, and is invested with small scales to its extremity. The 
most distinctive character of the species is found in the scales. 
These are large and solid, of rhomboidal form, and covered with 
strongly-defined irregular ridges and furrows, the former termi
nating in sharp cusps on the posterior or free margins The anterior 
part of the scale, where it is overlapped by the antecedent scale, is 
marked with two or more elevated lines parallel to the outline of 
the border of the scale, being probably lines of increment. These 
peculiarities are very clearly and faithfully delineated in the mag
nified view of the scale given in the accompanying plate. 

Affinities.-Palceonism~ EgeJ'toni is most nearly allied to the 
species found at Burdie-house, and especially to Palceoniscus 
Robisoni.* It is, however, easily distinguished from this species 
by the smaller size of the head, the greater depth of the trunk, and 
the rugous character of the scales. Pctlceoniscus monensist has not 
yet been found entire; there is nevertheless sufficient evidence in 
the detached scales to distinguish it from this species. The orna
ment of the surface is less prominent, and the lines are parallel to 
each other, and straight, whereas in Palceoniscus Egel'toni they are 
irregular and sinuous. No foreign species has the least resemblance 
to it. 

HistoJ'y.-In 1835,:\: I communicated to the Geological Society of 
London the discovery of numerous remains of fishes in the coal 
shale of the Silverdale pits near Newcastle-under-Lyne. They con
sisted of bones and scales belonging to the genusltfegalichthys, then 
recently found by the late Dr. Hibbert Ware, at Burdie-house, and 
figured in the Transactions of the Royal Society of Edinburgh,§ teeth 
of Diplodus gibbosus, and scales of a small Palceonirwus, which 
were pronounced by Professor Agassiz to indicate a new species of 
the genus. Shortly afterwards, my brother, the Rev. W. Egerton, 
discovereu in the same bed the pretty little specimen represented in 

* Agassiz, Pois. :Foss .. vol. ii. p. 88. 
t Proc. Geol. Soc., 1835. 

t Quart. Jour. Geol. Soc., 1849, vol. vi. p. 5. 
~ Vol. xiii. pl. 8 and 11. 



BRITISH FOSSILS. 3 

the plate, which fully corroborated the accuracy of Professor Agassiz's 
conclusion, founded upon the isolated scales submitted to his ex
amination. Although the species is recorded in the "Poissons 
Fossiles," the description of it never appeared, in consequence of the 
abrupt termination of that work. The great rarity of tolerably 
perfect specimens from the shale-beds of our coal-measures, and the 
value of well-marked species in considering the relations of these 
beds in one district with those in others, render it desirable to record 
a correct figure and description of this species, although it is not a 
subject of novelty. 

Localities.-Silverdale, near Newcastle-under-Lyne, in a fine, com
pact, black shale; highly fissile, with a slightly conchoidal fracture. 
Also in Lancashire and Yorkshire, and in some of the Scotch and 
Irish coal-fields. 

EXPLANATION OF PLATE. 

Fig. 1. Palreoniscus Egertoni, natural size. 
Fig. 2. Same, magnified twice. 
Fig. 3. Scale, magnified ten times. 

P. DE M. GREY EGERTON. 
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BRITISH -FOSSILS. 

DECADE VI. PLATE III. 

LEPIDOTUS PECTINATUS. 

[Genus LEPIDOTUS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. Order 
Goniolepidoti. Family Lepidostei. Sub-family Lepidostei homocerci. 2d Group. Body 
elongated, more or less fusiform.) Dorsal fin opposite the interval between the ventrals 
and anal; caudal fin large, with strong fulcral scales on the margins; the base of the 
npper lobe invested with scales; teeth conical, obtnse; scales rhomboidal, large and thick, 
invested with a dense layer of ganoine. *] 

SYNONYM.-Lepidolus peclinatus, EGERTON, Proceedings of Geol. Soc., 
1843, p. 184. 

Description.-The genus Lepidotus is one of the most interesting 
in the Ganoid order of fishes, in a zoological point of view, as pre
senting the best subjects for the examinatibn of the structure and 
development of the singular tegumentary investment upon which 
Agassiz established the order, and in other respects as containing 
numerous species, easily recognized, frequently in a good state of pre
servation, and always characteristic of the age of the strata in which 
they occur. Agassiz has described sixteen species in the "Poissons 
Fossiles," and several new ones have been discovered since the publi
cation of his work. I know few fossils more beautiful than the Lepi
dati. The large size of some of the species, the rotundity of contour 
(so frequently preserved by the rigidity of their dermal encasement 
when every vestige of the endo-skeleton and its associated organs has 
disappeared to be replaced by indurated mud), the ornamental sculp
turing of the cranial bones, and above all, the regularity and 
brilliancy of the scales, and the delicate tracery so n>equently en
graven on the glistening enamel, all combine to render the remains 
of this genus most attractive, and little liable to be overlooked by 
the most careless observer. The species range from the chalk to the 
lias inclusive; one only occurs in the cretaceous series, four in the 
wealden, six or seven in the oolites, and eight in the lias. From the 
latter formation at Whitby the subject of this article is derived. It 
measured, as far as can be calculated from an imperfect specimen, 

[VI. iii.] 
* Agassiz, Poiss. Foss., vol. Ii. p. 233. 
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2 lllUTISII :E'OSSlL::;. 

probably not more than 9 inches in length by 2! inches in depth, 
and bears undoubted marks of mature age in the successive lines 
of growth engl.·aven on the surfaces of the scale::;. The head is 
imperfect, but from what remains it seems to have been longer and 
narrower than in Lepidotus minor. A mutilated dorsal and ventral 
fin are the only natatory organs preserved. The former is smaller 
and less powerfully constructed than is usual in the Lepidoti; the 
fulcral scales are shorter and narrower, and the fin rays more arched 
tIltl,n in Lepiclotus minor; the lntter is situate rather nearer the 
head than in that species. The trunk is more slender than in any 
of the genus, and affords an umnistnkeable characteristic of the 
species; but in addition to this we find in the scales such clear 
specific indications, that they could be recognized in the most im
perfect and fragmentary condition. Those on the anterior part of 
the body are larger in the vertical than in the longitudinal direc
tion; about the flanks these dimensions are nearly equal; while in 
the vicinity of the tail the longitudinal diameter is the greatest. 
They have the upper Loreler convex, and the lower one concave on 
the greater portion of the body, which gives a remarkable undulat
ing character to the cephalo-caudal series. The dorso-ventral series 
are more oblique than in Lepiclotl~s ?nino)', and the joinings of the 
scales in the succeeding columns fall nearer the centres of tIle scales 
of each antecedent series. They contain about sixteen scales in 
each. These are characterized by delicate radiating striations 
which give a pectinated edge to the posterior margin of the scale. 
The striations disappear in the caudal region, and the scales are 
smooth with entire edges. In the young fish the striato-pectinate 
character seems to have existed to a greater extent than in the adult, 
as on some of the caudal series zigzag lines are still apparent, which 
at one period must have been the free margins of the scales. 

A.tfinities.-In the proportion and character of the scales this 
species approaches the genus Sem.iorrwtus. 

HistOl'y.-An unique specimen in the collection of the Earl of 
Enniskillen. 

Looality.-Lias of Whitby, in Yorkshire. 

EXPLANATION OF PLATE. 

Fig. 1. Lepidotus pectinatus, size of nature. 
:Fig. 2. Scales, magnified. 

P. DE M. GREY EGERTON. 
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BRITISH FOSSILS. 

DECADE VI. PLATE IV. 

PHOLIDOPHORUS PACHYSOMUS. 

[Genus l'nOLIDOPHORUS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. 
Order Goniolcpidoti. l<'amily Lepidostci. Sub-family Lepidostei homocerci. 2d Group. 
Body elongated, more or less fusiform.) Dorsal fin small, opposite the ventrals; caudal 
fin forked; the lobes equal; the base of the upper lobe invested with scales; teeth 
villiform. *J 

PholidopllOrus pachysomus, EGERTON. 

Description.-This species is easily detected by its stumpy and 
inelegant proportions, which contrast strongly with the graceful 
forms of the associated Pholiclophori. The head bears the propor
tion of 2 to 7, as compared with the length of the fish to the inser
tion of the caudal fin, whereas this measurement in Pholidophorus 
Bechei is as 1 to 4. The depth of the body at the dorsal fin is 
eq ual to one half of the length from the scapular arch to the tail. 
This unusual proportion gives an oval outline to the body, very 
distinct from the fusiform shape of the generality of the species. 
As compared with Pholidophonts Bechci the lower jaw is shorter 
and stronger, the orbit larger, and the surface of the opercular 
hones less uneven. The rays composing the pectoral fin are more 
slender. The sp11ce from the occiput to the insertion of the dorsal 
fin is much less, 11S is likewise the distance between the ventral 
fins and the tail. The other characters of the natatory organs 
correspond pretty nearly with those of that species. The scales 
are of large size, and perfectly smooth. The series, counting along 
the lateral line from the scapular arch to the tail, contain only 
30 scales, being 10 less than are found in Pholiclophoru8 Bechei. 
Those in the centre of the flanks are the largest. The posterior 
edges are curvilinear, and slope rather obliquely backwards and 
downwards; in some specimens they are translucent, in consequence 
of the thin plate of ganoine projecting beyond the opaque material 

... l'oiss. Foss., vol. ii. p. 9. 
[VI. iv.] 6E 



2 BRITISH FOSSILS. 

of the body of the scale. The articulating processes of the scales 
are remarkable for their width and strength (Fig. 3.) 

Affinities.-This species most resembles Pholidophorus Bechei. 
History.-The description is taken from two specimens in my 

possession. Lord Enniskillen has also a specimen of this species. 
Locality.-Found in the lias at Lyme Regis. 

EXPLANATION OF PLATE. 

Fig. 1. The fish, natural size. 
Fig. 2. The caudal vertebral. 
Fig. 3. Scales, magnified. 

P. DE M. GREY EGERTON. 
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BRITISH :FOSSILS. 

DECADE VI. PLATE V. 

PHOLIDOPHORUS CRENULATU~ 

[Genus PHOLIDOPIIORUS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. 
Order Goniolepidoti. Family Lepidostei. Sub-family Lepidostei homocerci. 2d Group. 
Body elongated, more or less fusiform.) Dorsal fin small, opposite the ventrals; caudal 
fin forked; the lobes equal; the base of the upper lobe invested with scales; teeth 
villiform. *J 

Sl"NONYM.-Plwlidophorus crenulatus, EGERTON, Proceedings of Geol. 
Soc. 1843, p. 184. 

DescTiption.-This is a rare but well-marked species of Pholi
clophm'us belonging to the group of which Pholidopho1'US Bechei 
may be considered the type. In form and proportions it resembles 
Phoz.iclophon~s latiusculus, but the characters of the scales are 
wholly dissimilar. Of the Pholiclopho1'i of the lias, described by 
Agassiz, one only, namely P. lirnbat1.1S, has senated scales. This 
structure obtains also in Plwlicloph01'U8 cnnulatu8, under descrip
tion, but it is the only feature common to the two species. The 
head is either crushed or wanting in the only specimens I have 
seen. It seems to have been smaller in proportion to the entire 
length of the fish than in P. Bechei, P. onychius, and P. lirnbatus. 
The coracoid bone is traversed obliquely along its anterior curva
ture with rounded plaits. The pectoral fins are large, composed of 
about 22 rays, slender, and dichotomous in their distal portions. 
The anal fin is small. The caudal fin contains from 28 to 30 rays, 
with short articulations. The lower lobe is considerably larger 
than the upper one. The base of the upper lobe is invested with 
scales, and its upper margin protected by a series of strong imbri
cated fulcral scales; these increase in length as they succeed each 
other, until they almost rival the true marginal rays of the lower 
lobe. The scales present two very distinctive characters. The 
anterior portion or base of the scale is marked by a series of parallel, 
vertical ridges, extending backwards as far ar:; tho articulating pro-

[VI. v.] 
* Poiss. Foss., vol. ii, p. 9, 
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2 BRITISH FOSSILS. 

cess. These are covered by the antecedent scales, anu mark the 
periodical increment. I have failed to find these evidences retained 
in any other species of this genus, although they are permanent in 
Palceoniscus, and some other genera. The exposed portions of the 
scales are traversed by alternate longitudinal plaits and striations, 
radiating at various angles, and increasing in size as they approach 
the free margins of the scales. These are slightly thickened, and 
distinctly serrated. The number of teeth carried by each scale is 
dependent on the number of strim, and these decrease in the more 
distant parts of the Lody. The ventral scales are characterized by 
tlle coarseness of the cusps, and the paucity of the strim. The dor
sal and ventral fins are as yet unknown; judging from the frag
ments preserved in the specimens figured, they probably resembled 
these organs in the other species from the lias. 

HistoTy.-The specimens from which the description is taken are 
in my own cabinet. 

Locality.-I~ias of Lyme Regis. 

EXPLANATION OF PLATE. 

Fig. 1. The fish, natural size. 
Fig. 2. Same (young). 
Fig. 3. Scales, magnified. 

P. DE M. GREY EGERTON. 



~HE 

" . ~H'4 CRERAR 
LIBRARY. 



E<A b 

lWST1l@:t1(/])'1"!T$ 

, 

3 

H IS"IQNOTUS 8RE. \lIef PS .Egtrlon-. 



13RITISH FOSSlI-iS. 

DECADE VI. PLATE VI. 

OPHIOPSIS BREVICEPS. 

[Genus OrnIOPSIS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. Order 
Goniolepidoti. Family Lepidostei. Sub-family Lepidostei homocerci. 2<1 Group. Body 
elougated, more or less fusiform.) Scales uniform iu size; caudal fin slightly forked, the 
npper lobe invested with scales on the superior margin; pectoral fins long and large; 
dorsal fiu much elongated, and slightly raised; ventral fins opposite the centre of the 
dCl"sal fin; head small; opercular apparatus strong and broad.J* 

Ophiopsis brevieeps, EGERTON. 

Generic Description.-The genus Ophiopsis, a,~ originally defined 
by Agassiz (Poissons Fossiles, vol. ii. p. 289), was limited to a 
small number of fishes charactcrized by ~tIl extended dorsal fin, 
smooth, uniform scales, and a prolonged upper lobe of the dorsal fin. 
Subsequently, as we find in the "Aclclitions et corrections," vol. ii. 
part 2, p. 289, a fish named Ophiol'sis illiinsteJ'i was admitted into 
the genus, having serrated scales and other features approximating it 
to the PholiclophoJ'i. Ie. consequence of this extension of the generic 
attributes, the boundary line between Ophiopsis and PlwliclophoT'iIS 
becomes very indistinct; for, while on the one hand we have tho 
elongated form and extended dorsal fin of the typical Ophiopsis 
l)),OCC1'l1S occurring in Pholi(Zophorus FlcsheJ'i, on the other we have 
the small head and serrated scales characteristic of several species of 
PholidophoJ''ilS, cited as distinctive features of Ophiopsis l1Rinstel'i. 
\Ve find also the uniformity of scales and unequal tail of Ophiopsis re
presented in Pholi(1ophol'uS lat'imanus, tenuiSel'l'Clt'i1S, longisel'l'atlls, 
and other species of the Oolitic epoch. This is not [t fitting oppor
tunity for entering on the general question of the propriety of re
arranging the various forms now included in the genus Pholido
ph01'tlS; as hearing, however, on the suhject of the present article, 
I may hazard the opinion th~Lt if [tny reliance is to be placed on the 
generic characters as:,:igned by Ag:1RRiz to Ophiopsis, it must be on 
the diRtinctive features of the dorsal fin; I1ml if so, all the Pholido
phol'i having extended dorsal fins must be removed ii'om the latter 

* Agassiz, Poiss. :F088., vol. ii. part 2, p. 28~. 

[VI. vi.] Go 
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to the former genus. In tracing the gradation from the narrow 
elongated form of the typical 0 phiopsicles to the shorter and thicker 
proportions of the Pholidoplwl'i, the little fish described in the fol
lowing paragraphs, occupies the extreme limit between the two 
genera; the transitional form of Ophiopsis penicillatus completing 
the series of that genus. It must, nevertheless, be considered a true 
o phiopsis, since the characters of the dorsal fin and vertebral column 
are in strict accordance with that genus, and are of greater value 
than the more trivial features in which it resembles some species of 
Pholidophol'us. 

Descl'iption.-Ophiopsis bl'eviceps is a small fusiform fish, mea
suring 4 inches in length by 1 in depth. The head occupies only one 
fourth of the entire length. The vertebral column extends in a direct 
line from the head to the commencement of the caudal fin, without 
~1ny curvature in the thoracic and abdominal regions. The bones of 
the head and gill-covers are ornamented with a pattern rather 
coarser than is usual in so small a fish. The mouth is large, and well 
furnished with small, conical, sharp teeth. The pectoral fins resemble 
those of the Pholidophol'i. The ventral and anal fins are small, and 
approximate to each other. The dorsal fin commences in advance 
of the ventral fins, and extends beyond the insertion of the anal 
fin. It contains nearly forty rays. The upper lobe of the tail is 
larger than the lower one, and is invested with scales for some dis
tance, giving a heterocerque character to the organ. The scales are 
small and rhomboidal. The upper margins are concave, the lower 
on os convex. The enamel appears thicker on the margins of the 
scales, causing a slight depression of the central area. The posterior 
edges are strongly serrated over the whole body. 

Affinities.-The generic affinities have been already alluded to. 
The species is very distinct from all with which I am acquainted. 

Locality.-Lowest beds of the Lower Purbecks in Wockly, or 
Oakleigh quarry, near Tisbury. 

Histol'y.-The figures and description are taken from the speci
mens in the collection of the :M useUll1 of Practical Geology, the only 
ones I have seen of this species. 

EXPLANATION 0],' PLATE. 

Fig. 1. 2. The fish, natural size. 
:Fig. 3. Reale, magnified. 
Fig. 4. Tail of a larger individlwl.* 

P. DE M. GImy EGERTO~. 

~ '1'his m~y h~ 01'7,in1'8i8 pcnil'i17(/llls.-Agassiz, 1'oiss. F()s~., yol. ii. p. 290. 
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BRITISH .FOSSILS. 

DECADE VI. PLATE VII. 

PTYCHOLEPIS MINOR. 

[Genus PTYCHOLEPIS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. Order 
Goniolepidoti. Family Sauroidei. Sub-family Sauroidei homocerci. 1st Group. Tail 
forked.) Scales thick, elongated, plicated transversely on the base, and deeply furrowed 
longitudinally on the enamel; under surface smooth, and devoid of rib; pectoral fins 
pointed; dorsal fin opposite the ventral fins; anal fin remote. ] 

Ptycholepis minor, EGERTO-". 

DescJ'iption.-The genus Ptycholepis has hitherto been restricted 
to a single species, Ptyc7wlepis Bollensis, remarkaule for its occur
rence in several widely-separated locttlities, viz., 'Whitby in York
shire, Lyme Regis in Dorsetshire, and Olundell, in the kingdom of 
\Vurtemburg. Being in possession of a fine series of specimens 
from each locality, I am. enablcd to amend the generic characters 
formed by Agassiz on imperfect matcl'ials. The pectoral fins when 
perfect are pointed rather than roumled at their extremities, and 
of moderate size. The dorsal fin is more remote than Agassiz ima
gined, being situate nearly as f,1r back as in Eugnatlms, and the 
anal fin is nearer to the tail than to the ventral fins. A very dis
tinct character obtains in the under surface of the scales, llot found 
in Eugnathus, or the allied genera. In these a projecting rib occurs, 
traversing the middle of each scnIe, produced to a point at the upper 
margin, and recessed at the lower, for the reception of the corre
sponding process of the adjoining settles; but in Ptycholcpis the 
under surface is level, and the articulation is effected by an angular 
process of the upper margin of tlw scale, adapted to a notch in 
the lower margin of the succeeding scale. The spccimen under de
scription belongs undoubtedly to this genus, although the small size 
of the fish and its general outline recal at first sight the features of 
a Pholidopho)'us. The totnJ length of the fi8h, including the tail, is 
4 inches, of which the hm1d occupies one fourth part; the greatest 
depth is 10 lines; this point occurs immediately behind the gill
covers, from whence the body diminishes gradually to the base of 

[VI, vii.] 6 II 
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the tail. The Lones of the head are marked with irregular, pro
jecting lines at distant intervals, interspered with small isolated 
tubercles. The opercular bones are similarly ornamented, but 
the intervals between the lines are rather larger. A few scales im
mediately behind the scapular arch, on the central part of the body, 
are of large size. These are traversed by five or six longitudinal 
sinuous furrows, and terminate with a serrated margin. They are 
succeeded by scales more elongated, and having fewer and more 
regular furrows, and these on the dorsal, ventral, and anal regions 
give place to the narrow elongated scales (fig. 5.) peculiar to this 
genus. All the scales have their bases,-or those parts overlapped 
by the antecedent scales,-marked by parallel, transverse plicre, show
ing the periods of growth. In this character they resemble the 
scales of Pholidoph01'US cl'cn~~latus, and some Palwonisci. The pec
toral fin is broad at the base, and pointed at the termination. It is 
composed of about 30 rays. The transverse articulations of the rays 
are frequent neal' the base, but very distant in the other portions of 
the fin. The dorsal, Yentral, and anal fins are wanting. The tail 
is small and elegantly forked. The articulations of the rays are 
more numerous in the lower than in the upper lobe, but the intervals 
between them become greater as they recede from the base. In 
these respects this organ has considerable resemblance to the caudal 
fin of Pholidophol'us. The en do-skeleton in this genus was pro
bablyentirely cartilaginous, since I have been unable to discover in 
any specimen the least trace or impression of the spinal column or 
its appurtenances. 

Affinitics.-The genus Ptycholepis is considered by Agassiz to be 
most nearly allied to Eugnathus. This opinion is founded upon the 
characters of the scales and teeth. The latter I have not been able 
to detect in my specimens. In other respects it has considerable 
resemblance to the Pholidoplwri, and especially to some of the 
narrow-scaled species of that genus, which I have proposed to remove 
to the new genus Histionotus. These features, together with the 
absence of a bony endo-skeleton, which is of considerable solidity in 
Eugnathus, lead me to infer that the Ptyclwlepides were altogether 
more feeble and less predatory than the Sauroid genera, with which 
they are allied. 

Locality.-The specimen above descrihed was found in the lias 
quarries at Barrow-on-Soar, and is the only example of this species 
I have met with. The two halves aro in the possession of Lord 
Enniskillen and myself: 
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EXPLANATION OF PLATE. 

FIg. 1. Fish, natural size. 
Fig. 2. Counterpart of samco 
Fig. 3. Scales from the flank. 
Fig. 4. Scale near the scapular arch. 
Fig. 5. Scale near the tail. 

P. DE M. GREY EGEHTON. 

3 
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DECADE VI. PLATE VIII. 

LEPTOLEPIS MACROPTHALMU& 

[Genus LEPTOLEPIS. AG,~SSIZ. (Sllb-kingdom Vertebrata. Class Pisces. Order 
Goniolepidoti. Family Sauroidei. Sllb-family Sauroidei homocerci. 1st Group. Tail 
forked.) Scales very thin and rounded; dors:!l fin opposed to the ventrals; operculum 
broad; sub-operculum large; teeth villiform; lower maxillaries with strong coronoid 
processes. ] 

SYNoNDr.-Leptolepis macropthalmus, EGEltTON, .Journal of Gcol. Soc., 
vol. i. p. 2:31. 

GeneTic Desci·ipfion.-In the year 1844, I communicated to the 
Geological Society a brief account of this and some other fossil fishes 
then recently discovered in the Oxford clay, at Christian :JIalford; 
but as no figure of this species is given in the Journal of th:tt Society, 
and as I have since had the aclnntage of examining a larger number 
of specimens from the same locality, disclosing additional characters, 
I have thought it an appropriate subject for this decade. Before 
commencing the description of the species, I must allude to some 
anatomical details common to the genus, which have induced me to 
make some alterations iu the generic characters assigned to it by 
Agassiz. He describes (Poiss. Foss., vol. ii. p. 13.) the teeth to be 
"en brosse, en avant des machoires; de plus grosses dans leur 
partie posterieure;" and at part 2, p. 129, "Ils ont des machoires 
armees de dents coniques, absolument comme les SauroYdes." After 
a careful examination of more than 100 specimens in my own 
cabinet, I have entirely failed to detect any trace of the conical 
teeth alluded to in the foregoing quotation. I am, consequently, 
inclined to believe that the teeth in this genus were exceedingly 
minute, so much so as to have perished in most cases with the in
tegumentary investment of the jaws. The only allusion to the teeth 
in the specific desc.riptions of the Leptolepides in the" Poiss. Foss." is 
to this effect: "Les dents ne sont visibles qu'a Ia machoire inferieure ; 
mais elles sont si petites, que ce sont presque des dents en brosse." 
This entirely coincides with the result of my own examination, and 

[VI. viii.] 6 I 
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is, I think, corroborated by the general form of the mouth, which I 
now proceed to describe. This organ is entirely bounded by the 
premaxillary (figs. 1, 2, b.) and lower maxillary bones. The former 
are very long, reaching, when the mouth is shut, as far back as the 
orbit; they are scimitar-shaped, the curve being backwards and 
upwards. The lower maxillaries are remarkable for having, at one 
third distance from the symphisis, a strong ascending coronoid pro
eess (figs. 1, 2, 3, a.) expanded at its upper extremity, and rising 
nearly at right angles from the dentary bone. In front of this 
process the bone is thickened out into a table, corresponding with a 
similar thickening of the proximal ends of the premaxillaries, and 
well adapted for the support of a cushion of minute villiform teeth. 
When the mouth is slightly open, the gape is defined by the anterior 
part of the premaxillaries, and that portion of the lower maxillary 
in advance of the coronoid process, and is nearly vertical; but when 
fully expanded the long premaxillary bones sweep forwards as far 
as the symphisis of the lower jaw, carrying with them a broad 
fold of integument, and forming a cavity nearly equal to the dia
meter of the entire head. The great length of the lower jaw behind 
the coronoid process provides the means for this enormous expansion 
of the oral orifice. This singular conformation of the lower jaw oc
curs in the Oarps and some of the allied Oycloid fishes of the present 
day. That Agassiz is correct in arranging Leptolepis in the Sau1'oid 
rather than the Lepidoi(Z family, I have little doubt; for on com
paring it with other genera, I find that the allied genus Th1'issops 
has also a coronoid process, though of smaller dimensions, with distinct 
Salwoid teeth, while the genus Plwlidoph01'Us, which is liable to be 
confused with Leptolepis, has the lower jaw of a very distinct form. 

Descl'iption.-This species of Leptolepis is the most slender and 
elegant of the genus; the head partakes of the graceful character 
of the general form, being narrow and elongated. Its component 
bones are thin and perfectly smooth, with the exception of the pre
operculum, which is characterized by coarse striations, radiating from 
its anterior margin. The orbit is large, but not so large (compared 
with other species) as I conceived to be the case when I gave the 
name to the species. The spinal column contains about 40 verteb:rre; 
the terminal ones decrease rapidly in size, and trend slightly upwards. 
The ribs and the other vertebral apophyses are slender. The pectoral 
fins contain about 12 rays. The ventral fins are situated nearly in the 
centre of the body, and are comparatively large, containing each 
ii'om 10 to 12 rays. The dorsal fin is small, and is directly above 
the ventrals. The anal fin is also small, and placed about mid-way 
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betweentbe ventral and caudal fins. The latter organ is sym
metrical; it has eight rays in the upper lobe, springing from the 
terminal vertebra, and three or four marginal rays above. The 
lower lobe has from eight to ten rays. The scales are small and 
very thin, finely sculptured with delicate, concentric Striffi on the 
enamelled surface. This species differs from the following in its 
more elongated proportions and the relative small size of the head, 
as well as in the form of the centrum of the vertebl"ffi. 

A.tfinities.-The generic relations of Leptolepis are with Th1'issops 
and Megalu1'us. Professor Miiller considers the recent .Ll1nia to be 
a living representative of this section of the Ganoid order, and pro
poses to group them as a family of his Ganoidei holostei. The 
affinities of the species have been alluded to in the description. 

Locality and Geological Position.-This fish appears not un
common in the Oxford clay, at Christian Malford, associated with 
several other species of fossil fish, and with the cephalopodal remains 
so remarkable for the rare conservation of their more perishable 
parts. 

EXPLANATION OF PLATE. 

Fig. 1. Fish, the size of nature. a. coronoid process. b. premaxillary. 
Fig. 2. Specimen with the mouth open. a. coronoid process. b. premaxillary. 
Fig. 3. Specimen showing the under part of the head. a. a. coronoid processes. 
Fig. 4. Scales, magnified. 

P. DE M. GREY EGERTON. 
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DECADE VI. PLATE IX. 

LEPTOLEPIS CONSTRICTU~ 
[Genus LEPTOLEPIS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. Order 

Goniolepidoti. Family Sauroidei. Sub-family Sauroidei bomocerci. 1st Group. Tail 
forked.) Seales very thin and rounded; dorsal fin opposite the ventrals; operculum 
broad; sub-operculum large; teeth villiform; lower maxillaries with strong coronoid 
processes.] 

Leptolepis constrictus, EGERTON. 

Description.-The genus Leptolepis contains no fishes of mag
nitude, nevertheless, as some of the species are very minute, 
the range of size is considerable. Leptolepis constrictus holds an 
intermediate position in this respect. The largest of four specimens, 
which I have examined, measures 3k inches from the extremity of 
the nose to the fork of the tail The head is small, occupying less 
than one fourth of the entire length, and of elegant form. Indeed, 
the whole fish is remarkable for the graceful proportions it displays. 
The bones of the head are exceedingly thin, and quite smooth, with 
the exception of the preoperculum, which is characterized by a fan
like group of prominent ridges, radiating from the anterior angle of 
the bone. This structure distinguishes the species very neatly from 
Leptolepis concentricus," which has the preoperculum as smooth as 
the other cranial bones. The mouth is small, and opens upwards. 
The lower jaws are curved. No teeth are visible in the specimens 
I have seen, which, in other respects, are in a good state of pre
servation. The coracoid bone is strong and rounded. The spinal 
coluinn consists of 38 vertebrre. These are longer than broad, and 

. are remarkable for the depth of the constriction of the centrum 
betwe~n the articUlations. Hence the specific designation. This 
constriction gives to each \"'ertebra the form of an hour-glass. The 
relative position, size, and character of the fins in this genus vary 

. little. In the species under consideration they are all small, and 
the rays slender. The pectorals contain about 19 rays in each fin, 

[VL.ix.] 
• ~, Journal of Geol. Soc., voL 'V. p. 85. 
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the ventrals 10, aHd the dorsal and anal 12. The caudal fin is 
bifurcate, the lower lobe being rathel' larger than the upper. The 
scales are oyal, and their surface marked by numerous fine concen
tric lines, as in all the other species of the genus. 

Affinities.-This species is distinguished from Lepiolepis concen
i1'icus by the sculptured preoperculum, the greater tenuity of 
the scales, and the smaller size of the head. It has some resem
hlance to Leptolcpis K norTi, found at Solenhofen, but has the 
head proportionately larger, the apophyses of the caudal vertebrre 
less inclined, and the form of the vertebral very distinct. I have a 
specimen of Lepfolepis, found in a liassic bed ncar Curcy in France, 
which very much resembles this species. 

Locality.-All the specimens I have seen of this species belong to 
Mr. Moore, and were found by him in a bed of light-coloured lias 
near Ilminster. 

EXPLANATION OF PLATE. 

Fig. 1. The fish, natural size. 
J<'ig. 2. Another specimen. 
J<'ig. 3. Scales, magnified. 

P. DE U, GREY EGERTON. 
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DECADE VI. PLATES X., X%. 

LOPHIOSTOMUS DIXONI. 

[Genus LOPHIOSTOJ\1US (7I.o1>w~, lophius, (fTO!,", os). BGEJ::TON. (Sub-kingdom 
V crtcbrata. Class Pisces. Order Goniolcpic1oti. :Family Sanroidei. Sub-family Salt, 
roielei homocerci.) Boily short and thlck; head depressed; mouth larGe, dchiscClll; 
l1n:llHtxillary and luaxillaries ,vith a single ro',\' of large, conical, incuT\'cd, grooved teeth) 
smaller teeth on the vomer and palatines; divided IDsal; lower jaw deep, with an outer 
row of stronger and an inner row of weaker teeth; glossohyal expanded into a broad 
plate; scales rhonll)oidal, ganoic1. pitted qn tlle surface rmel serrated at the po<.;,tl'rlor 
margin.] 

~PECI1';S UNICA.-Lop1dostomus Di.foJli, EUEKfON. 

Desci'iptioll,-In orl1a' to convey an adeql1ate idea oi'tlll" sing111::1r 
fisli, it has been neCeSf-:1J':'t- to c.s:ccetl the limit':> of illustmtiull generally 
adopted ill this pu1lication, The bvo phtcs, from the masterly 
hand of 1Ir. Dinkel, contain four view" of the ;..pecimen, to~ether 
with magnified repres(,ntatiulls of the scales nml tct:th, The nUlll

illT'; used to designate the val'ions 1)ono:o: are those cll!pJoyed by 
Professor Owen, in his wl'itin2,s on the l\omologi~'s of the V cl'tebrnte 
skeleton. It is not in this respect only thnt I am indebted to my 
(listinguilllwd friend; I lmve also to ackno\vbc1ge the iw;aluaLl(~ n~
sisbnce lw 1m" nfforc!c(l me in wOl'king out the details of this cm'iom; 
fossil, and hi" recognition of its "ftinities to the recent An0puiJJw. 
In form this fish ~was short) squat, and bulky, contrasting l'cmark
:Lbly in these l'l'spects with the more or less clongntell fc;:tnres of tll8 
abdominal predatory iic:hes, IJoth recent ml(l fossil, [Iud recalling 
ra.ther the similitude of a Bil (01'oicl. The heml is wiele ::mel fla,t
tened, and memml'cd }Jro1ably moro than a. fomth of the entire 
length. The muzzle is hroad and c:cmicircnbl', projodiu6' some,yhat 
beyond the lower jaw; the gill-coyers are large, ancl the hrauchi
ostegous rays of greitt strength. All these hones are invested with a 
dense layer of ganoine, Imvil1g the snrf:LCe misecl into innumerable 
slllall proUlinellcc~) mOl'e 01' less C()]lf1uellt or ,1 istinct, 1'l'c,l'1ll1ling' in 
this respect SOUle recent 8ilni'Oido and fos~il Chmoido. The fl'olltl11 
bones (Plate x*, fig. 11) fOl'lll a h,rge, "omewlmt triangular plate, 

[VI, x. x'''.] G L 
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expflnderl towardK tho occiput, and bearing two remarkable promi~ 
nences behind the orbits. Behind and beneath this projection, on 
the right side, is seen a strong process extending downwards and 
backwards (fig. 8). ThiR, from its form and position, must be 
the mastoid bone; although, from the obliteration of all sutures, it 
is impossible to determine whether it is not partially composed of 
the postfrontal. Immediately in advance of the frontal bones are two 
small semilunar bones (fig. 15) corresponding to two semicircular 
emarginations of the anterior edge of the frontal plate, and two 
recessed facets of the premaxillary bone (fig. 22). With respect to 
these bones, Professor Owen writes as follows :-" I am now satis
fied, from the way in which the bones or divided bone fit into the 
emarginations of the frontal, that they are the nasals, answering to 
the similarly divided but more elongated nasal of Lepidosteus." In 
following up this view the correctness of the identification becomes 
evident on examining the corresponding parts in the genera Poly
pteJ'lts allflA micl, where we find the long narrow nasals of Lepidosteus 
represented by bones yery similar in form to those of the fossil 
under consideration. External to these bones are two small ossicles 
(fig. 19), occupying the position of the "nasaux" of Ouvier. These 
are the turbinals of Owen, and correspond closely with these bones 
in the recent A 1nia calva. Several fragments of bone (fig. 73) occur 
between the turbinals and the upper maxillary, apparently belong
ing to a large lachr')'1.nal or sul)orbital bone. Immediately behind 
the upper portion of this bone a recess in the frontal bone marks the 
position of the orbit, and attests the absence of the supraorbitals 
which surround the orbit in Lepiclost6'Us. The area of exposed chalk 
between the orbit and the pre operculum may have been occupied by 
a large postorbital plate, as in A Tapaima and A 1/'I,ia. The upper jaw 
is composed of a single cuneiform premaxillary and of large arcuate 
maxillary honeR, as in A 1Ylpaima (Plates x., x"', figs. 21,22). Each 
of these components supports a singlo row of long, sharp, conical 
teeth, vory rcgular in size, in curved at tho points, and fluted on the 
,mrfaco. Within there iB a f:lecond row of simihtr teeth, but rather 
smaller in sim; tho contral oneB are situate on the vomer (Plate x., 
fig. 13), an<1 tho lateral OlleR on the palatine boneR (Plate x., fig. 20). 
Tho lower jaw iR compo Rod of long and broad dental'y bones (Plates 
x., x"', fig. 32), with RmaH articular oRf:licleR (fig. 30) at the con
dyloid extromiticR. Tho koth arc of liko character with those of the 
upper jaw, and equally regular, but the'yaro implanted in a double 
row; those constituting the outor row being considerably larger than 
the secondary onos. The operculum (Plnte x*', fig'. 35) ii:l of moderate 
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SIze and of triangular form, narrow above and broad below, 
as in Lepidosteus. The sub operculum (fig. 36) is long and nar
row, and joins the operculum on a horizonalline. In front of this 
the remains of a small inter-operculum occur (fig. 37). The opercular 
apparatus is completed by a moderately-sized slightly curved pre
operculum (fig. 34). This bone corresponds with the other bones of 
the head in superficial character, and is not, as is frequently the 
case, distinguished by a more bold and radiating style of orna
mentation. The hyoidean arch is characterised by the great 
strength and expanse of its component parts. The ceratohyal bone 
(Plates x., x*, fig. 40) is flat and curved, and expands below into 
a broad spatula. It supports a series of 10 or 12 short falciform 
branchiostegals (fig. 44), the lower ones heing shorter and broader 
than those which precede them. They partake of the enamelloid 
character common to all the other bones of the head. The most 
remarkable feature in the anatomical structure of tIlls region, is to 
be found in the disproportionate development of the glossohyal or 
lingual bone, which is here expanded into a broad, oval disc, mea
suring It inch in length by 1 inch in width (Plate x., fig. 42), and 
occupying the entire space beneath the rami of the lower jaw when 
the mouth was closed. The position of the broad articular extre
mities of the ceratohyals, with reference to this plate, leads to the 
inference that it derived its support from these bones without the 
intervention of the basihyals. It is, however, very possible that 
the latter may either be confluent with the ceratohyals, as in the 
conger eel, or may support the base of the glossohyal plate. The 
scapular arch is for the most part concealed, but enough remains to 
show that it partook of the massive proportions of the adjoining 
parts. The scapula (Plate x*, fig. 51) is short and of great width, 
being flattened out into the resemblance of an operculum. It is 
smooth on the surface, a feature peculiar to this bone. The supra
scapula (fig. 50) is smaller than the scapula, and of more slender 
proportions. The lower extremities of a pair of strong coracoid 
bones are seen in Plate x., fig. 52. The pectoral fin is unfortu
nately mutilated; enough, however, remains to indicate an organ of 
singular aspect and powerful proportions. It contained 10 or 11 
rays of great strength, diminishing in size from first to last. They 
are invested with a dense coat of ganoine, composed of rugged imbri
cate tubercles, similar to those on the bones of the head, but much 
coarser; the rays are very close set, and are of like character; the 
first, although the largest, not exhibiting any distinctiye features, 
tmch as are frequently fouml in 1'0J1H" recent familiE'B. The appear-

G L 2 
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ance in the plate of a series of cn,rpal bones is deceptive, and is due 
to a fracture of the base of the fin and the removal of the odeI' sur
Ewe of the rays. The ventral fins are a.bdcminal, and situated very 
near the pectorals. They are comparatively small, containing four 
rays of similar appearance to the pectoral rays, but of slighter form. 
They are snpported upon two pubic bones, of which the distal 
extremities only are preserved (Plate X., fig. 63.) The scales con
stitute a peculiar amI vahmble feature in considering the affinities of 
tilis fish, a subject which will he treated in the sequel. The dorsal 
allcllateral series are for the most part absent, and the few that re
main n,re inyertec1; the ventral sca,lcs, however, are in perfect state 
of pl'esel'Yation. They are (luac1rilateml, and more or less acutely 
rhomboidal, as in Lcpiclo8tCU8 anc1most of the fossil Gcmoids. They 
hnye a thick fmpel'ficial layer of ctense, lustrous ganoine, deeply and 
il'l'cgularly pittecl and grooyecl on the smfacc, and terminate pos
teriorly in an uncyen and coarsely serratell margin. The upper 
anterior comer of the root oftIle scnie i::; procluced to an acute angle, 
while the lower cornel' is rounclecl off to fit the corresponding angle 
of the succeeding scale. This compact adaptation of the adjoining 
scales to each other is still flll'ther secured by an a.l'ticulating process 
on the upper margin of each scale lodging in a cOl'l'esponding de
pression in the 10\\,(;1' llUll'2,'in of the next in the series. This arrange
lllent is identical ,vith that in ma.ny of the genera of the fossil 
Gunoids, and obtains also in the recent Lepido8teus. It is much to 
be regretted thnt no other portions of this fish have been preserved, 
since the pm;ition, form, ancl structure of the dorsal and cn,udal fins, 
nml the charadeI' of the vertebral column are most import~tnt ele
ments in determining it::; true character in relation to the other 
members of the class to which it belongs. 

A.Oinitics.-The generic title I hn.ve adopted for tllis fish has no 
reference to any real or supposed affinities with Lophins; it has 
been sllggcsterl solely l1y the disproportionate size of the mouth, so 
remarkn.ble in both. In genen1.1 fe~1.tures Lophiosiomus is so unlike 
:my fish, either fossil or recellt, with which I have been :1.ble to 
compare it, that it must for the present be considered an isolated 
form. It possef'ses, nevertheless, some resemblances in structural 
details, both to fo~~::;il and recent forllls, which point to an approxi
mation of its true position in the smle of n:tture. ,Vitlt respect to 
the order to wllich tIl is !:lingular fish should be l'efened, there is 
fortunately no (lonbt. Thanks to the lalloul's of the t:1.1ented author 
of the Agassi7.ian systc'm, :t single f:eale is cleci;.;ive of it;.; being a 
true GU1!oid. Again, the association of tho rholllboicbl scale, with 
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large predatory teeth, stamps it a member of the Sau?'oid family. 
As compared with other fossil members of this family, it approxi
mates E-Hgnathus in the character of the scales, but differs from this 
genus and resembles Catu1'us in the uniformity of the teeth. Be
fore I was cognizant of the scales, I was inclined to think it might 
belong to the CwZctcanths. The bulky form and depressed head, the 
broad lower jaw, fluted teeth, and sculptured bones, are all features 
prevalent in that family; but the angular scales forbid this associa
tion, as the boundaries of these families are now defined. There 
are certainly exceptional forms among the fossil SCHwoicls, such as 
JJfegahwtts and Leptolepis, with rounded scales, but these are com
bined with other characters preponderating in favour of the Satwoid 
relationship. On comparing Lophio8tO?nl~S with recent fishes, the 
most striking features which naturally suggest themselves are the 
dentigerous maxillaries, the divided nasal, and the expanded lingual 
bone. The first peculiarity, namely, the part performed by the 
maxillary bone in the conformation of the upper jaw, is common to 
the Olnpeidro, the Salnwnidce, to Lepidostel1s, and PolypteJ'us, and 
to several genera of doubtful position, such as A 1'CtpcL'inl,a, * A 111 icc, 
Hyodon, 2lfegalops, EJ'ytlll'inu8, MetCl'oelon, &c. Most of these 
genera have also teeth on the vomer and palatine bonos. The 
divided nasal is a structure of more limited occurrence. It ohtains 
inLepiclosteus, Polyptel'HS, A 111 ict, A ?Ylprtinw, Hetel'otis, E1'ytln'i nus, 
as also in 11Iegcdichthys, and some other fossil genera. The lingual, 
or submaxillary plate, the glossohyal of Pofessor Owen, occurs in 
Elops, Megalops, and Amict, but attains its maximum development 
in A mpaimet. Among fossil genera, Astel'olepis has this bone single; 
in IIoloptychi11S and some of the Dipte1"ians it is double as in 
Polypte1'us, while in JJlcgctlichthys and Osteolepis it is replaced by 
three plates. The combination of these features most in accordance 
with those in Lophiost01111lS occurs in the genera A mpaimct and 
A min. In reference to the former, Professor Owen wrote to me from 
Paris last autumn as follows: "Having your chalk fish still in view, 
I looked sharp at all the fishes' skulls at the Garden of Plants, and 
found almost its fac-simile in that of the great Surlis (Arapaima) 
gigas ;-the same short prem[txillaries, long dcntigerous maxillaries, 
rear rank of shorter teeth on the vomer and palatines, diviJed nasal, 
broad glossohyal, numerous branchiostegals, and rough outer surfhce 
of the 10ne, &c. ; the general shape much closer to the fish from 
,Alfriston than thc skull of LepiclostplIs is, but clearly showing the 
same Saul'oicl or SaZa11Wncll'oicl family construction." In some 

.. YC/stres, euvier and Valenciennes. 
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respects the resemblance to .A m,ia is also very remarkable, especially 
in the form and proportions of the divided nasal, and the turhinal 
bones, in the position of the orbit, the shortened antero-posterior 
dimensions of the cranium, the larger size of the teeth, and the 
absence of the deep pits characteristic of the head bones in.A rapaima. 
The flattened head resembles that of Polypterus, and the scales and 
operculum those of Lepidosteus. 

To recapitulate the peculiarities of Lophiostomus,' it has the 
scales of a Ganoid, and the teeth of a Sauroid, associated with 
characters found in .A 1'apaima and .A mia, but differing from all 
these in outward form and proportions, and in these respects 
approximating rather to the family of the Cmlacanths. It would 
be premature to attempt, from a single specimen, and that an 
imperfect one, to unsettle established generalizations, without suf
ficient materials to prepare a sound basis of re-adjustment. It 
is, however, clear that when the period arrives for are-classification 
of many genera, both recent and fossil, now occupying somewhat 
doubtful positions, the subject of this description must form an 
essential element in the consideration. Cuvier has placed Lepiclosteus 
and Polypten~s, .A ?nia and .A 1'apaima, with the Clupeiclm; 
Agassiz considers the two former as Sau1'oicls, the two latter, 
Cmlacanths,. while Muller places .A mpaima with the Clupeidre, 
and creates a new order, Gc~noiclei holostei, for the families 
Lepidosteini and Polypterini, and suggests a third family for the 
reception of .A mia, combined with the fossil genera, M egalu1'us, 
Leptolepis, Th1'issops, and their allies. This is not the place to 
enter upon a discussion of the many points raised in such a con
troversy, but we must hope that before long Professor Agassiz, who 
is now so oppOTtunely located for studying some recent forms im
plicated in the question, may be able to effect a satisfactory settle
ment of these disputed points. 

History (~n(l Geological Position.-The only specimen I have 
seen of this fish is in the Dritish Museum. It was found in a chalk 
quarry near Alfi'iston, in Sussex, and was presented to the National 
Collection by Capt!tin Beckford, R.N., of Ryde. I am indebted to 
my friend, Dr. Mflntell, for the drawings of the specimen, made 
some years ago by .Mr. Dinkel; and, in accordance with his wishes, 
I have named tho flpecies after tho late Mr. Dixon, a tribute I am 
too happy to make to the mcmory of one whose friemlflhip I long 
enjoyell. 
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EXPLAN.\.TION 01<' PLATES. 

PLATE X. 
Fig. I. Lophiostonms Dixoni, under view. 
Figs. 2. 3. Teeth, magnified. 
Figs. 4. 5. Upper surface of scales. 
Fig. 6. Under view of scale. 

PLATE X*. 
Fig. I. Lophiostomus Dixoni, side view. 
Fig. 2. Ditto ditto front view. 
Fig. 3. Ditto ditto upper view. 

RI~FERENCE TO FIGURES. 

8. Mastoid bone. 
II. Frontal. 
12. Postfrontal. 
13. Vomer. 
14. Prefrontal. 
15. Nasal. 
19. Turbinal. 
20. Palatine. 
21. Maxillary. 
22. Premaxillary. 
23. Articular. 
32. Dentary. 
34. Preopercular. 
3:;. Opercular. 

36. Sllbopercular. 
37. Illteropercular. 
40. Ceratohyal. 
41. Basihyal. 
42. Glossohyal. 
44. Dranchiostegal. 
!iO. Suprascapular. 
51. Scapula. 
52. Coracoid. 
57. Phalanges. 
6:1. Pubic. 
6~. Ventral fin. 
7 :3. Suborbitals. 

P. DE 1'If. GREY EGERTON. 
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BRITISH FOSSILS. 

DECADE THE SiVENT& 

THIS Decade is devoted to figures and descriptions of Trilobites, a 
group of extinct Crustacea of the highest geological interest. These 
remarkable fossils are wholly restricted to Palffiozoic formations. 
The progress of research has shown that the various genera and 
species of Trilobites are remarkably characteristic of well-defined 
geological horizons; consequently, the study and exact definition of 
them is laid much stress upon by the geologist whose labours are 
directed to the investigation of the more ancient rocks. 

The recent publication of a beautiful work by M. Barrande, on 
the Trilobites of Bohemia, in which the species are fully illustrated 
and described, affords means of comparison with the specimens of 
British Trilobites (usually less perfectly preserved), such as we did 
not before possess. It will be seen from the following descriptions 
that but few of our species are identical with those of Bohemia, and 
thus we get at an interesting indication of a geographical distribu
tion of these primreval animals. 

Of forty-five species here described, but one, a Phacop8,-a member 
of a different section from that previously illustrated, belongs to 
any genus as yet selected for these Decades. 

Oheiruru8 is exemplified by a species heretofore known only in a 
fragmentary state. 

SphCl3rexochu8 miru8 is a cosmopolitan fossil, of which excellent 
specimens have been lent to us for illustration. 

Encrinuru8 and Acida8pis are typified by new species from the 
lowest fossiliferous deposits. 

[VII.] a 2 
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Gyphaspis and ..r:Eglina are for the first time published in 
England; and a new genus, Cyphoniscus, is proposed for some 
minute and hitherto undescribed forms. 

RemopleuTides is republished, with some additional data for the 
correct account of its structure. It is proposed, for what appear to 
be cogent reasons, to refer some curious variations in closely allied 
forms to sexual differences. 

Under the ten genera here illustrated, the descriptions of all known 
British species are given. They have in every instance been drawn 
up by Mr. Salter. 

EDWARD FORBES. 

AUgL~st 1, 1853. 
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BRITISH FOSSILS. 

DECADE VII. PLATE I. 

PHACOPS DOWNINGllE. 

[Genus PHACOPS. ElImRICH. (Sub-kingdom Articulata. Class Crustacea. Order" 
Entomostraca. Tribe Trilobitre or Palreadre.) Head strongly trilobed; glabella lobed, 
and broadest in front; facial suture ending on the external margin; eyes largely 
facetted; hypostome oblong, rounded at the end; thorax of 11 segments, the pleurre 
grooved and facetted for rolling up; tail strongly ribbed, of several segments, the margin 
entire or toothed.] 

[Sub-genus Acaste. GOLDFUSS. Form convex, and contractile into a ball. Glabella 
not much inflated, all the lobes distinct; facial suture within the edge or marginal in 
front; head angles rounded or with short spines; hypostome obtuse, entire; body 
segments rounded at the ends; tail of a moderate number of distinct segments (11 or 
less), its edge without lateral spines.] 

DIAGNOSIS. P. alutaceus; capite transverso, margini frontali angulato ; 
glabella depressa oblonga subparallella, sulcis utrinque tribus distinctis, lobo 
basali lineari, secundo ovali, superiori.transverso-sed margine superiore 
ascendente sinuato-lobis omnibus planis et fere ad medium glabellce extensis, 
spatio angusto interjecto: lobo cervicali elevato; oculis magnis nec eminenti
bus: cauda subtrigona, axi convexo costis quinque distinctis tribusque obscuris 
prcedito,-lateribus quinque-costa tis, costis duplicatis; margine distincto, 
apice angulato. 

SYNONYMs. Calymene macrophthalma (BRONGN.), BUCKLAND (1836), 
Bridgw. Treati8e, pI. 46. fig.5 (not 4.) Calym.? Downingice, MURCHISON, 
Siluro Syst. (1839), pl. 14. fig. 3. MILNE EDWARDS (1840), Crust., 3. 324. 
Acaste Downingice, GOLDFUSS, Syst. Uebersicht der Tril., Neues Jahrb. 
(1843), 563. Phacops macrop!ttltalmus, BURlIIEIST. (1843), Org. der Tl'il., 
139, 140, and in ed. 2. (1846), p.92. Phacops Downingice, EmIRICH, 
Neues Jahrb. (1845), 40. pI. 1. fig. 2. [icon mala]; Trans!. in Taylor'S 
Scient. Memoirs (1845), vol. iv. pI. 4. fig. 2. PHILLIPS and SALTER, Memoirs 
Geol. Surv. (June 1848), vol. ii. pI. 1. p. 239,336. pl. 5. fig. 2. 3. 4. M'CoY 
(1851), Synopsis Pal. Foss. Woodw. Mus. 160. 

Junior.-Asapltus subcaudatus, and A: Cawdori, MURCHISON, Sil. Syst. 
pI. 7. fig. 9,10. Phacops subcaudatus, SALTER and PHILLIPS, 1. c. 239. 

One of the most common, and certainly one of the most elegant 
trilobites in the Silurian System-occurring in abundance wherever 
Upper Silurian strata are found. It is a very characteristic fm;sil of 
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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 circumstance-that it is rarely, if ever, 
found out of Britain; although somewhat similar species have been 
identified with it, both British and foreign. It was named in com
pliment to Mrs. Downing, of Dudley, from whose cabinet the figures 
in the" Silurian System" were drawn. 

Description.-Length from an inch and a half to two inches. 
The general form long-ovate, the anterior end being considerably 
broader, and with the axis following the same lines, and regularly 
tapering from head to tail. The surface is moderately convex, the 
axis raised above the sides, not separated by deep furrows except 
in the head, and more convex in the thorax than in the head or 
tail. The head is somewhat less than a semi-circle, though just 
twice as long as broad, the general outline being rather triangular, 
fwm an indentation in the curved outer margin on each side of the 
wide glabella; the front is not produced, but angular. The glabella 
occupies more than one third the width of the head in front, and 
tapers but little backwards, having nearly straight and parallel 
sides; it rises considerably above the cheeks, but is rather depressed 
than .convex, especially the forehead lobe, which is not at all inflated, 
but slopes gradually to the narrow front margin, from which it is 
separated by a shallow furrow. Neck lobe strong, broader than the 
first basal lobes, which are transverse and linear; the middle pair 
are broader than these, and oval, the direction of the first and 
second rrows determining their shape-the lower furrow curves 
downwards, and reaches the side of the glabella; the upper one, 
which is abbreviated, curves the reverse way; the upper lateral lobe 
is 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 occurs. The lobes are not swelled between 
the furrows, but the surface is even and the furrows shallow (they 
are, however, sharply defined on the internal cast) ; the neck furrow 
and basal furrows are strong-the two upper ones very faint. '* The 
cheeks are steeply bent down, their outer margin not distinguished 
by any furrow, and they slope gradually from the eye, without any 
ridge or groove beneath the latter; the neck furrow is continued 
almost to the posterior angle, which is rounded off and only shows 
a slight projection (fig. 10, c) in the place of a spine. The facial 

'" Memoirs Geol. Survey, vol. ii. p. 1. pI. 5. fig. 2. 



· BRITISH FOSSILS. 3 

suture cuts the outer margin in a curved line in front of the pos
terior angles, and opposite the base of the eye; on the under surface 
of the head (fig. 5) the suture cuts the margin further back
ward (b b). Above the eye it continues along the axal furrow and 
round the front of the glabella just outside the marginal furrow. 
Eyes rather large, conical, rising in some specimens nearly to the 
level of the glabella, placed about half-way up the cheek, near to 
the two upper glabella lobes, and occupying their length: eye lobe 
with a raised outer margin; lentiferous surface broad, with about 
155 lenses in each eye, each vertical row containing eight. The 
cornea is convex over the lenses, and the intermediate flattened 
spaces are finely granular, the granules forming a 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 granulated. This organ is sub quadrate 
but broadest at its base, and very regularly convex, almost tumid; 
a faint concentric furrow running round the sides and tip just indi
cates a narrow margin, more flattened than the other parts; there 
are no lateral furrows, but high up on each side is a small tubercle. 
The tip is straight and somewhat truncate, and the exterior angles 
are cut 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 thejaws 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 plenne. These, which are traversed bya straight deep groove, 
(fig. 10, d:), are curved rather abruptly downwards at the fulcrum 
(fig. 10, e), which anteriorly occurs at the inner third of their length, 
and in the posterior ring does not reach further than one fourth. 
The anterior edge of each pleura is sharpened or facetted * to pass 
under the preceding one, and the posterior edge is thickened. Each 
pleura is much bent forward at its end, which is deeply notched 

ff M'Coy, Annals Nat. IIist. (Dec. 1849.) 
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(figs. 12, 13), and on the under side of each, in front of this notch, 
is placed a tubercle (fig. 13, a). When the animal was in the act of 
rolling up, the tubercle prevented the next ring from being pushed 
too far forward; the tail, too, has them on its anterior edge. Some 
such contrivance as this, for giving compactness to the rolled up 
form, is probably general in trilobites, and Mr. John Gray, of 
Dudley, who first drew my attention to it, has succeeded in 
developing nearly the whole of the under surface of this species. 

The tubercles just mentioned occur on the incurved crustaceous 
portion (fig. 13, b) of the pleural, which, in this species is but 
narrow, while in P. caudatus, Decade II. PI. 1., it extends some 
distance inwards. 

The tail is sub-triangular and rather pointed, nearly twice as 
wide as long, and moderately convex; the axis is more convex, but 
does not rise abruptly from the general surface, nor is it separated 
from the sides by any distinct axal furrows. It is conical, not so 
wide as the sides, extending to about four fifths of the length of the 
tail, with an obtuse scarcely prominent end; it is crossed by five 
distinct and two or three obscure rings. The sides have five or six 
rather deep and curved furrows, which end abruptly at the thickened 
margin; smaller and shallower furrows occur between each of the 
principal ones for the whole length. The incurved under margin is 
narrow but thick. 

The whole of the upper surface, and the incurved margins of the 
head and tail, are covered with fine, close, equal granulations; 
the hypostome is also equally rough-none of the grains become 
tubercles, but all remain of equal size. 

Variations.-Among the specimens in the cabinets of Messrs. 
Fletcher and Gray, occur one or two with the eyes (fig. 3) very 
considerably larger than usual, so as almost to equal those of 
P. Stolcesii; the specimens, however, clearly belong to the species 
we are describing. The following measurements in lines will give 
an idea of this difference, which is represented in our figure 3 : 

Ordinary specimen :-

Length of head • 5 lines. 

Length of the eye - - 2 " 

Height of eyo - I " 

Large-eyed variety :-

Length of head -
Length of the eye 
Height of eye 

- 5t lines. 

- 2! " 
- It " 

The surface, therefore, in one case is nearly double that of the 
other, and the number of lenses is increased to about 180, the 
lenses themselves being each fI, little larger and not distant from 
one anothcr morc than half thcir lliameter. ..:\nother specimen, in 
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?vir. Gray's cabinet (fIg. 8.) has the lenses decidedly small, distant 
their full diameter from each other, and the intermediate granula
tions morc elevated and connected into zigzag lines. Fig. 7" shows 
the ordinary surface of the eye. Some specimens have the axis of 
the body more prominent than others, and the tail is morc 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 ill fig. ,t, others, as fig. 10, somewhat more clavate. 
And in a dwarf variety from the Caradoc sandstone, found by Pro
fessor Sedgwick at Llannv"tlt, in North IN ales, the clavate form is 
very marked. Occasionally (fig. ,j.) the two front furrows become 
quite obscure; but this is a rare variation. These two upper furrows 
are always shallower than the lower one and neck furrow, and they 
show but little in the internal cast; but they are never quite lost. 
Fig. 14 is from a fine large head from Ledbury, in Mr. C. Stoke,,;'s 
cabinet; the glabella furrows are remarkably deep, considering it is 
an internal cast, and the lobes somewhat more tumid than usual. 

.Affinitie8.-The variation just noticed gives the specimen a great 
resemblance to a nearly allied species, which, however, belongs to the 
section Phacops, viz.-P. Stokes ii, 11. Edwards, (P. mCccl'ophthalTiw, 
Brongn., t. 1. f. .5., figured in l1em. Geo1. Surv., vol. ii. pt. 1. pI. 5. 
fig. I). TIllS, which is abundant at Walsall and Dudley, and fre
quently mAt with in the "\Venlock limestones of the 11alverns, is easily 
distinguished from all the varieties of P. Downing'iw by the shape 
of the lowest ghbella 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. Duwningiw this 
lobe is always linear and destitute of tubercles. The uppermost 
glabellar furrow is bent as if broken, while in P. Dmuningiw it is a 
simple sigmoid curve. The tail of P. Stokcsh, has only two or three 
of the upper furrows of the axis and sides distinct; P. Downingiw 
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 tho head, and of the glabella and .its 
lobes, have just the same appearance as those of our species, but a 
careful comparison will show marks of decided difference in an 
tllCse parts. In the p, apic1dat'/[s, which is as common in the 
Lower as the P. Dow'lliingiw in the Upper Silurian, the head is 
longer, and tho gb,bella marc elongA,te and narrower, and more con-
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vex anteriorly; from its greater length, too, the lobes do not appear 
so crowded; they differ also in shape. The lower or basal pair are not 
linear and transverse, but subtriangular, and are cut off by a shallow 
depression from the body of the glabella (as in the sub-genus Pha
cops), and the neck lobe rises in the middle between them. The 
second or middle furrow extends to the glabella edge, and is bent 
down there; and the upper one is more deeply impressed, and ends 
in a decided notch at the glabella margin, (even of this there is some 
trace in our species, but not nearly so distinct). There is an impor
tant difference, too, in the presence of a small spine at each of the 
head angles. The tail in P. apio't&latus is decidedly triangular, and 
at the apex pinched up and drawn out into a recurved spine. 

With P. 1naorophthalma, 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. Downingim; the forehead lobe is too 
clavate, and the head long, not transverse, and with a strongly 
pointed front, as represented in the original figure. The eyes, 
cheek angles, glabellar furrows, and tail all differ widely from those 
of the species before us. From P. Brongniarti, considered the same 
with it by Col. Portlock, it differs considerably. In that species, 
independently ofthe great length of the head, the glabella is widely 
clavate, with its basal pair of lobes obsolete, and the eyes enormous; 
the furrows also of the tail are almost twice as numerous. It 
appears to be the pointed form of the head, not, however, very con
spicuous in P. Downingim, which has suggested the reference of 
this and of other trilobites to our species. P. miorops (Green), as 
TIlr as mn be ascertained from his cast, No.6, much resembles 
P. Downingim, but it cannot be identified. P. Phillipsi, Barrande, 
i:=; very like our species, but the glabella furrows do not converge, 
and the upper ones are nearly obsolete. 

IIist01"!}.-Had Bl'ongnim-t 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 
e1ther of hi>! fignres. 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 Jardin des l'luntcs in 184U. Of four specimens arranged as P. macropllthalma in 
this collection, the figured specimeu is the only one without the name attached. One, par
ticularly labelled by Alex. Brongniart aR 1'. muer0i'llthalma, has a more clavate glabella 
than the true species, and is a decided Cr!lpluxlIs, from the United States. 
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likely that both British and foreign naturalists should conceive the 
common Dudley species, with a pointed front, to represent the more 
pointed variety of Brongniart. Green, in his description of the 
O. ?/,wC1'ophthalma, 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. nwcrophtha7Jma, (Brongniart, 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 occurs, though rarely, in com
pany with it at Dudley. He considered the latter fossil, which has 
enormous eyes, to be more properly the type of Brongniart's species; 
and gave the new name to that one which was conceived to repre
sent his figure 4. Milne Edwards in 1840 recorded it as distinct 
from either ofBrongniart's species; and as the French fossil with a 
pointed front evidently furnished Brongniart with his description, 
retained his name, Oalym. macrophthalma, for that species, and gave 
that of O. Downingil13 to the present one. He also applied a new 
name, O. 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 II 
segments to the thorax; and he of course quoted the present species 
under the genus, but supposed it might probably be a variety of his 
Bohemian species, P. prol13vus. He afterwards, 1845, admitted it 
under the present name. Professor Goldfuss, too, in the general sys
tematic Review of Trilobites, published in the N eues J ahrbuch for 
1843, had admitted the species; and perceiving the great distinction 
that existed between those forms with all the glabella furrows 
distinct and strong, and those in which the anterior ones were 
obsolete, he separated the group which includes the present species 
under the term A caste, reserving Phacops for those species with 
inflated heads and obscure glabella 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 1845, objected to this arrangement, and 
grouped together the two sections just adverted to as constituting 
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a, sub-genus Phacops, while he formed the section Dalmannic~ for the 
more expanded forms, such as P. caudatus, P. Hausmanni, &c.'*' 

Professor Burmeister had aJready, 1843, regarded our species as a 
synonym of P. rrwcrophthalma, Brongn., and has repeated thiR 
reference in his second edition, 18t6. And Lieut.-Col. Portlock, in 
his admirable work on the Geology of Tyrone, endeavoured to escape 
from the difficulty by proposing a fresh name, P. B1'ongniaTti, to 
include Brongniart's and Murchison's species, a·s well as a new and 
perfectly distinct form, discovered by himself; thus adding irmo
cently to the confusion. In the Mern. Oeol. Survey, 1848, I returned 
to Milne Edwards' correct classifica,tion of these species, and de
scribed both the English forms. Professor M'Coy has since confirmed 
their distinctness, and we may now consider P. Downingim as having 
established its claim to rank as a distinct British species, highly 
characteristic of the Upper Silurian rocks, and unknown, so far as 
we are ahle to learn, in other countries. 

British Localities and Geological PosLtion.-CARADOC SANDSTONE 
to LUDLOW RocK.-Caradoc Sandstone; Moel Seisiog, and other 
places near Conway and Llanrwst, North Wales (dwarf specimens). 
Wenlock Shale; Bryn Craig, &c., U sk; and Slate Mill, Hasguard, 
in South \Vales. Wenlock Limestone; west of Hereford Beacon; 
Ledbury; Malvern Hills; Dudley and Walsall, abundant. Lower 
Ludlow and Upper Ludlow Rocb of the Abberley Hills. Upper 
Ludlow; Underbarrow and Benson Knot, Kendal; Pont-ar-y
Llechau, near Llangadoc, South Wales; Ludlow Rocks, Golden 
Grove, and other places south of Llandeilo. 

EXPLANATION OP PLATE I. 

Fig. 1. Phacops Downin'li(J', of ordinary size; Dudley limestone. (Collection of John 
Gray, Esq.) At b, the onter termination of the facial suture is seen. 

Fig. 2. Do.; a rolled-up specimeu, same locality. (Collection of T. ~W. Fletcher, 
Esq.) 

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

~~ As we think, however, that there are three distinct groups, we have adopted the term 
Acaste for the present sub-genus, and left the species with inflated and lobeless glabella in 
the section Phaco].'s. In this latter view we have the sanction of the greatest anthority 
on trilobites, 11. de Barrande, whose great work, just received from the publisher, 
will long bl' the standard for reference. Otherwise we should have been unwilling to 
disturh the nomenclature a<Jopt.'d by Professor J\f'Coy, who has givell to tI,e latter !!'roup 
thl' new name Portiocllill, rcscning l'hacojls for those species which have the glahella lobe~ 
distiuct, but have not the cxp:lI1l1cd form or llumerous tail s<'gml'nts of Dailllrtrl1lia. 
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Fig. 4. Giabella of a specimen from the Wenlock limestones of the :iHalverns, with the 
two upper furrows nearly obselete; the lower ones are stanger than usual; a 
rare variation. (Call. Mus. Pract. Geol.) 

Fig. 5. Under side of the head, showing the entire rostral portion a, the termination 
of the facial sutllre on each outer side at bb, much further backward than on 
the upper surface (see fig. 1, b); c, the ohtuse hypostome or labrum. (Call. 
Mr. John Gray, Dudley.) 

:Fig. 6. lIypostome of last specimen, magnified. The basal processes (a) extend even 
further outwards in some specimens, and are probably attached beneath to the 
ends of the upper glabella fnrrows. 

Fig. 7. Eye of an ordinary specimen, natural size. Dndley. 
'Fig. 7". Portion of do., highly magnified, showing the separate convex portions of the 

cornea over each lens, with granules on the interspaces. 
Fig, 8. Portion of the eye of another variety, with the lenses proportionally smaller and 

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

Fig. 9. Highly magnified cast, in fine silty mnd, of the interior of the eye, showing the 
cups from which the lenses have fallen out. These cups therefore occupy the 
place of the depressed tip of the crystalline or vitreous body. (Burmeister.) 

Fig, 10. Enlarged specimen, the head divided at the facial suture, showing the first 
segment, a, as an entire ring or Beg'ment which bears the eyes. On the 
second ring, b is the upper eye lobe; c, the tubercle or rmlimentary spine; at 
d, the pleural furrow is shown, and at e, the fnlcral point of 11 middle thorax 
joint; ff, the notched tips of the pleurm; g, the tail. 

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

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

:Fig. 1:1. l\Iagnified under side of three pleuriP, showing the narrow incurved nuder 
portion b, ami the tubercles which sene as buttresses in rolling up, a. 

'Fig. 14. Internal cast of a large head, from Ledbury,W enlock limestone (Mr. C. Stokes's 
cabinet) ; the furrows are much broader and deeper than usual. 

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

Otlter British Species of Phacops, of the Section ACASTE. 

I. P. apiculatlls, Salter (1852), in Prof. Sedgwick's Bynops. Classifie. Palmozoic Rocks, 
fasc.2, Appendix, iii. pI. 1 G. f.17-19. Portlock;a? apic. M'Coy (1851), ib. fasc.l. 
p.162. 

P. mnni11 0 P. Dow11inyia! simillimus; sed capite [o11gio1'e, glabella elonyata, antice com'exiore, 
lobis basalibus circmllscriptis sllbtrianYlllatis nec transversis; suleo media glabellar; IOr/giore, 
supremo distinetiore; oculi., e[auf/cttis subdeprcs,<is; "nyulis posticis cal'itis brevissime 
11l11crrmatis; cauda ad "piecl!! pautlo compressu. ('/ in apiculum rccurvwn b,'erem productri ; 
axi angustatu. 

Loc~litics,-Common in the Llandeilo flags of North 'Wales, and in the Caradoc sand
stone of Hope BowdleI' aud Acton Scott, Shropshire. [Geol. Surv. and Woodw. 
Mus.] 

Heads of this species have also occurred in the hard quartzitt,s of the coast of Corn
wall, at the Great l'eravcr, in company with Calymene, Or this and other Silurian 
forms. 
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2. Phacops Brongniarti, Portlock (1843), Geol. Rep. Tyrone, pI. 2. fig. 8. (excl. ret) P. 
Murchisoni;, ib. fig. 9. 

P. biuncialis, elongatus granulatus, modice convexus; capite Zongo trigona, fronte angulato 
subrecurm; glabella ad basin contracta anterius va/de dilatata nee convexa, lobis utrinque 
tribus radiantibu8; lobo antico maximo triangulato, a frontali sulco valido-a medio sulco 
leviore-sejuncto; lobis infimis minutis hemisph(J!ricis circumscriptis sese remotis; lobo verti
cali emincnti01'e; oculis maximis, a lobo frontali usque ad sulcUln verticalem tractis; angulis 
genarum obtusis; t'wrace axi convexo angustato, lateribus parallelis abrupte diflexis; 
pleurm'um apicibus ratundatis, fulcra intra medium posito; cauda trigona, axi longe conico 
angustissimo fere ad finem caudre extenso, decies annulato; apice prominulo; lateribus 
5.costatis, costis per tatum divisis, nee margin em l(J!vem attingentibus. 

Col. Portlock had united with this species both the P. macrophthalma of Brongniart, 
and P. Downingire, Murch. They are however, as above stated, quite distinct 
species. The present is well characterized by the pointed front and contracted base 
of the glabella, as well as by the large eyes, which have each 170 lenses. 

Localities.-Bala and Llandeilo Rocks : Tyrone; Carrickadaggan, Wexford; IJan
fyllin, and other places, N. 'Vales. 

3. P. Dalmanl1i, Portl. I. c. f. 7. 
Omnino precedenti simillimus-cauda multi-annulata, oculis maxl7J!ls, glabella ad basin 

contracta, granulosa; sed capitis fronte 1'otundato, nec producto; [an forsitan fa:mina 
inermis?] 

This neat species occurring with the last, and of the same or of rather less dimensions, 
so much resembles it in form, proportion, and sculpture, that we are compelled to 
regard it as of the same species, and as indicating either a variety with a rounded 
front, or, what is more likely, the female form. Portlock's original specimens 
are all of one character, and the front appears to have been really rounded, not 
broken off. 

Locality.-Desertcreat, Tyrone. 

4. P. Jamesii, Portlock, G. Report, pI. 3. fig. 10. (mala). 
P. unciam latus; capite semicirculari, bis quam longo latiori, fronte angulato, marginato, 

crasso; glabella fere plana tuberculata antice latissima postiee ad dimidium contraeta, lateribus 
reetis; lobo frontali late triangulato, oeulis impendente; c(J!teris radiantibus,-supremo maximo 
triangulato, medio lineari obliquo haud abbreviato, basali transverso; lobis omnibus fere ad 
medium gZabellre, spa tiD angusto interjecto, conniventibus; genis lente declivibus marginatis, 
angulis obtusis; oeuZis abbreviatis valde curvatis; (thorace - ?) cauda [una cum capite 
congTegata] rotundata, quam longa tertiam paTtem latiori, depressa; axi satis magno conico, 
marginem nullo modo attingente,-annulis 8-9; lateribus sulcis 6-7 aqualibus, lreviter inter
lineatis. 

Portlock's figure but imperfectly expresses the great width and flatness of the glabella, 
which is not the result of pressure; the tuberculation covers the glabella only, while 
the cheeks are merely granulated. The shape of the glabella and its radiating 
lobes, and the short curved eye, approximate this species nearly to the next, from 
which the glabella and pointed front of the head readily distinguish it. The head 
too is not so broad in proportion. 

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

5. P. ali/rons, Salter, in Appendix to Sedgwick's Brit. Pal. Foss.l.c. ii. t. I G. f. 12-14, 
lII'Coy, ih. 159. 

P. capite sesqui-unciam lato, gibboso, tuberculoso, antice truneato, bis quam longo latiori; 
glabella elevata sed pallllum convexil, ad basin angustatl2, superne dilatata obtusa, lateribus 
subrectis; lobo frontali brevi trans verso limbum crassum impendente, et utraque anl/utis 
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t1l.midis cum margine genarum conjluentibus; lobis lateralibus tumidis, supremo sub
triangulato ant ice obliquo, reliquis fere rotundis brevissimis; genis declivibus tuberculatis 
marginatis, angulis rotundatis; ooulis eleva tis brevibus curvatis; pygidio semicirculari 
tumido; axi lato convexo 8-9-annulato, apice obtuso nec marginem attingente; lateribus 
convex is, costis 7-8, radiantibus simplicibus, margine angusto. 

The peculiar character of this species, which a good deal resembles P. sclerops 
DALlIIAN, consists in the absence of any separating furrow between the upper lobe 
of the glabella and the outer margin of the cheek, the glabella thus seems to be 
drawn out into it on either side. 

Localities.-Capel Garmon, Llanrwst; near Penmachno; Pont-y-Glyn Diffwys; and 
Bala; all in the Bala or Llandeilo rocks of North Wales. 

6. Phacops Jullesii.-n. sp. [P. sclerops, var., DALMAN, Pal, t. 2. fig. 1 g. (mala)?] 

P. capite unciam et plus lato,fere quam longo tel'latiore, convexo (granuloso?); glabellil haud 
elevata antice valde dilatata, postice contracta, utrinque tri-loba; lobo basali trans verso lineari, 
secundo paullo majore rotundato, supremo magno triangulato, frontali maximo transverso 
toto oculo elevato brevi curvato imminente, lobo cervicali elevato nee lato; genis latis 
marginatis, [angulis rotundatis ?] ; suleo verticali forte exarato ; linea faciali impressa; sulcis 
axalibus profundis. 

This curious species, which we have only just now detected in the collections from 
Bala, differs materially from the next, in the comparatively equal size of the lateral 
glabella lobes. The upper one is large and triangular, but not nearly so large as in 
P. conophthalmus, and the second is distinctly rounded and larger than the basal 
lobe, instead of being contracted and almost lost, as in that species. 

Locality.-Bala limestone, west of Gelli grin, Bala. [Survey Coli.] 
7. P. conophthalmus, Boock. sp. [Calym. sclerops, var.Dalman, Pal., t. 2. fig. 1 d?] Tril. 

conicoph. Boock Gooa Norveg. (1838), 1.4. Phacops con., Emmrich Dissert. 21. .A.saphus 
Powisii (head only), Murch. Sit Syst., t. 23. f. 9. Caiym. Odini (Eichw.), De Vern. Geol. 
Russ., t. 27. f. 8. P. sclerops, BURM., ed. 2. (1846), t.4. f. 5. excl. syn. (icon bona, ab 
editione prima multo emendata.) P. conophthalmus, ib. p.91. Chasmops Odini, M'Coy. 
I.c. t. 1 G. f. 22, 23. P. conophthalmus, ANGELIN, Pal. Suec. (1852) t. 7. f. 5,6. 

P. ovatus, magnus; capite valde transversa, fere quam longo ter latiore, granuloso, convexo; 
glabella convexa, antice valde dilatata, postice angustata, utrinque biloba, lobo mediano omnino 
contracto obsoieto, basali transverso lineari, supremo maximo triangulato, supra paullum 
sinuato ; frontali rhombo-trigonali maximo nec oculo imminente; lobo cervicali lato; genis 
convexis late marginatis; angulis in cornua lata extensis [interius rotundatis] ooulo brevi 
valde curvato; linea faciali impressa; cauda (associata) lata punctata, vix marginata, 
axi conico, lateribus arlgustiore, 9-10 annulato; costis lateralibus 8 arcuatis, omnibus 
duplicatis. 

'fhis remarkable species is abundant in the Silurian strata on the Baltic coasts; it is 
equally common in Britain, but although fragments are abundant, we have only 
seen perfect specimens of the head in the Woodwardian Museum. I collected these 
in company with Professor Sedgwick, and with them was associated the tail above 
described, which could hardly belong to any other species. It is found with 
fragments of the head in some other localities, and agrees well also with that figured 
by Professor Burmeister. But the figure given by Angelin represents the tail 
as considerably more pointed, and we have specimens from 'Vales more of this 
character; there are other species of Phacops in which similar variations occur. 
The heads figured in the" Silurian System," from the Caradoc sandstone, belong 
to this species. AngeJin has figured two other Phacops with very similar lobes to 
the glabella, but it is possible his P. bucculenta and P. macroura may prove but 
varieties of this. 
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'Ve have seen the eyes of this species, and they are reticulated as in other species of 
Phacops. Bnt from their greatly curved shape they are generally broken off, and 
this has led Professor M'Coy to the establishment of his genus Chasmops, which had 
better be expunged, as this group is so closely connected with the ordinary Phacops 
by means of such species as P. Brongniarti and P. Jukesii. 

Localities.-In Bala Limestone; Llansaintffraid Glyn Ceiriog, south of Llangollen; 
Alt-yr-Anker, lUeifod, North Wales [M'Coy], Welshpool [Sil. Syst.] ; Llanfyllin, 
Montgomeryshire; Llanbedrog, Carnarvonshire [Survey CoIl.]; Applethwaite 
Common and Coniston, Westmoreland [M'Coy]. Caradoc Sandstone; Cheney 
Longville, Shropshire [Sit Syst., figured specimen] ; Acton Scott, &c., abundant. 

Section ODONTOCHILE (Dalmannia), DECADE II. PL. 1. 

Additional British Species. 
P. mucronatus, Brongn. sp. Entomostrac. caudatlls, Wahl. Nov. Act. Soc. Ups., v. 8. t. 2. 

f. 2. Asaphus mucro Brongn., Cr. Foss. t. 3. f. 9. Dalman, Pal., t. 2. f. 3 a b. Phacops, 
Emmrich (1839), Diss. 24. N. Jahrb. 1845. Burmeister, ed. 1. p. 113., and ed. 2. (1846), 
p. 95. (excl. syn. )Iurch ... Sil. Syst.") Angelin, Pal. Suecica (1852), t. 8. f. 1. 

P. triuncialis et supra; glabella convexa, antice parum dilatatfi, utrinque lobis tribus 
subrequalibus transversis, sulcis longis satisque profundis sese separatis; cauda late tri
angulari acuto, ax; subcollvero limbum planum haud requante, in 9-12 annulos et appendicem 
trigonalem diviso, appendice in apicem caudte brevi-mucronatum percurrente; lateribus costis 
7 plan is, sulcis angustis acutis valde curvatis et cum tot lineis intermediis profundioribus ad 
apices confusis; margine aT/gusto nee distincto. 

Portions of the head and perfect caudal shields of this rare species have been found 
in a stratum over the bed of volcanic ash at Pen-y-Rhiw, west of Bala, where it is 
to be hoped other collectors may obtain fresh specimens. The head is not complete 
enoup:h to give the diagnosis. Our Bala specimens, as well as those from Sweden 
in Sir R. 1. Murchison's cabinet, have but 9 rings and a triangular terminal portion 
to the axis of the tail, but in a specimen from Haverfordwest part of this terminal 
portion is annulated, and there are 12 rings. The lateral ribs are much arched 
at their ends, and strongly duplicate, of double furrows, each pair uniting at their 
tips in a broad depression. The apex is recurved; the mucro Yarip.s in length. 

Localities.-Pen-y-Rhiw, west ofBala [Survey CoIl.]; Haverfordwest, Pembrokeshire 
[Mrs. Day'S cabinet] ; in Llandeilo flags. 

P. amphora, n. sp. 
P. cauda magna biullciali elongatu, cont'cxissimu,fere semicylindricu; sulcis axalibus fere 

obsoletis; axi lato nee eminenti, marginem caudte lwud attiT/gente, in annulos sexdecim sub
pianos diviso, apice obtuso J lateribus valde curvatis driflexis, cost;s 14-15 planis, sulcis 
acutis separantibus,-costa qufique linea mediana lrevi elevata (sub cortice impressa!); 
margine angusto i7ljlexo, apice obtuso (emarginato ?). 

Very like in general form to P. truncato-caudatus, PortI., from which it is at once 
distinguished by its convex form (almost like that of a half cask or barrel), and the 
axis not at all distinct from the sides-the axal furrow being almost obsolete; this 
latter character is very unusual in Phacops. Along the middle of each of the 
flattened side ribs a narrow and but slightly elevated ridge runs the whole length; 
on the internal cast this is represented by a depressed line of connected dots. 
Something similar, but less distinct, occurs in the allied species above quoted. 

Loclllify.-Grug Quarry, ncar Llandcilo [Survey Coll.]; one fine specimen was 
presented by Mr. Williams, of that place. In Llandeilo flags. 

J. W. SALTER. 

August, 1853. 
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DECADE VII. PLATE II. 

CHEIRURUS BIMUCRONATUS. 

[Genus CHEillURUS. BEYRICH. (Sub-kingdom Articulata. Class Crustacea. 
Order Entomostraca. Tribe Trilobitre or Palreadre.) Head strongly trilobed; glabella 
with three lateral lobes, the basal ones circumscribed; eyes facetted; facial suture endiug 
on the external margin; a rostral shield: Barrande. [Cheeks scrobiculate] ; hypostome 
inflated, oblong, truncate, with a marginal furrow and lateral auricles; thorax of 11 
joints, the pleurre strongly nodular as far as the fulcrum, the ends free and pointed; 
tail of few, 3 or 4, segments, free at their ends. ] 

DIAGNOSIS. C. grandis; glabella superne latiori, sulco frontali et ocu~ 
lari obliquis prop? medium glabellce terminatis; lobis inferis trigonis (cetate 
rotundioribus) sejunctis; genis glabella a11gustiorihus, oculis median is, 
spinis posticis parallelis; thorace pleuris trituberculatis; cauda parvuld, 
utrinque pleuris tribus subcequalibus ad basin brevisulcatis, apicibus robustis, 
arcuatis. 

SYNONYMS. Var. a.. Bimucronatus-caudd mucrone centrali nullo. 
CallJme11e speciosa [DALMAN (1826), Pa1., pp. 58, 76?] RISINGER (1840), 

Lethrea Suecica, Suppl. 2d. t. xxxix. fig. 2. Paradoxides bimucronatus, 
MURCHISON (1839), Sil. Syst., pl. 14. fig. 8,9. MILNE EDWARDS (1840), 
Crustac., vol. iii. p. 343. Arges bimucr. GOLDFUSS (1843), Neues Jahrb. 
544. Cheirurus bimucronatus, BEYRICH (1845), tiber einige Bohmische 
Tril., p. 18, 19. Cheir. ornatus (Dalm.), {3, bimucronatus, BRONN. Ind. 
Palreont. (1848), 1. 286. C. speciosus, SALTER (June 1848), Memoirs 
Geol. Survey, vo1. ii. pt. 1. pI. 7. fig. 4, 5, 6. Ceraurus Williamsii, M'CoY 
(Dec. 1849), Ann. and Mag. Nat. Rist., p.408, Pal. Foss. Woodw. Mus. 
(1851), pI. 1 F. fig. 13. 

V AR. {3. Centralis, fig. 16.-cauda mucrone centrali brevi, Mem. GeoL 
Surv., 1. c. fig. 7. 

The subject of our present notice received some degree of illustra
tion in the second volume of the Memoirs of the Geological Survey, 
and we need not repeat here the figures which indicate the large 
size to which the species grew, but take advantage of a beautiful 
and nearly perfect specimen, found near Aymestry, and lent to us 
by the Rev. T. T. Lewis, whose valuable labours are so frequently 

~rr~ 7B 
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acknowledged in the" Silurian System." Messrs. Gray and Fletcher, 
of Dudley, have kindly enabled llS to complete the details, and the 
figures in this plate are nearly all drawn fi-om Upper Silurian 
specimens, while those previously given, with one exception repeated 
in this plate, were from the Llandeilo flags of South vVales. 

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 fro~ ea,ch other, that it would require 
the animal to roll up to bring them into contact. The tail is made 
up of a few similar rings, cohering only at their base, and having 
the ends also free and pointed. The nature of the eyes also is 
worthy notice, inasmuch as they are covered by a facetted cornea, 
like that of Phacops caurZatus, and not, as in most trilobites, with 
a smooth one. The :utcial suture, in t11is and one or two closely 
related genera, runs as it does in Phacops, to the outer margin of 
the head. The shell or crust is strong and calcareous, the furrows of 
the head well marked; the hypostome or bbrum 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 Paradoxidc8, that there 
is a really close affinity between it and those species of Phacops 
which have the tail ii-inged with long spines. 

Descript'ion.-One of the largest of trilobites; it measures oc
casionally 15 inches, and probably more, judging from the propor
tions of the large fragments previously figured* to that of perfect 
specimens of a smaller size. Those found at Dudley are not 
above one and a half or two inches long,-specimens from the Mal
verns aro much larger. Length to breadth as three to two; the 
head occupies fully one third the length, and is a little broader than 
the body. General form moderately convex, and oblong, but 
narrowed suddenly towards the posterior end; the sides of the 
thorax and tail deeply serrated by the projecting ends of the seg
ments. The animal is sometimes found half coiled up ; the pointed 
ends of the pleurre closing together and overlapping each other 
(fig. 2.) 

Head rather more than a scmicircle,-the obtuse front project
ing; glabella gently convex, equal in breadth at the base to the 
cheeks, above considerably broader, marked with three strong 
furrows on each side besides the neck furrow, the lo-west bein~ 

* Mem. Gcol. Survry, vol. ii. pt. 1. pI. 7. 
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directed obliquely downwards and joining the neck furrow before 
reaching the middle; it thus encloses a spherical triangle as a basal 
lobe. In older specimens this lobe is somewhat squarer, and the 
furrow more curved. The other furrows curve but little downward, 
and are variable in length, but usually extend more than one 
third across the glabella on each side. The furrows on the glabella, 
as well as the axal 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 distinctly sepa
rated by a furrow, 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 
Lorder, which it cuts 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 SphC13rexoclm8, next 
described. The surface of the glabella is sparsely covered with 
small granules (fig. 1*, a) ; the cheeks a~e largely scrobiculate, (b, c), 
and the wings or free cheeks have their border smooth and only 
scabrous on its outer edge; they sometimes, as fig. 10, dilate a little 
in advance of the facial suture. Hypostome (figs. 11 to 15) 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 

'If Loven calls the upper furrow "frontalis," and the middle one" ocularis," and, though 
not always strictly correct, it would be a very useful designation. 'Ve have employed il 
above in the diagnosis. 
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nearly to the tip. A rather narrow ring or rim surrounds the apex 
and sides, terminating abruptly near the base on each side in what 
may be called an auricle, followed by a deep notch 0, above which 
the ascending processes a, a, take their origin. The apex of the 
hypostome is truncate, the corners angular or even mucronate. A 
distinct sulcus separates the border all round, and within this there 
is a short oblique furrow on each side. Its whole surface is closely 
scabrous (fig. 15*) ; the convex portion has besides scattered larger 
granules. The organ is hollow when viewed from the inner and 
under side, and the structure there observable is such as has been 
often described.* These are two ascending processes, a, a, rising 
from the ends of the basal or front margin, and directed obliquely 
backwards; and on the sides, b, b, the inflated broadly triangular 
portions characteristic of the genus. These triangular curved plates 
give the appearance of thickness on viewing the organ from the 
side (fig. 12), but the general surface on the inner side is concave, 
answering to the great convexity of the outer side. Thorax much 
longer than the head, but narrower, and for most part of it parallel 
sided, of 11 gently convex rings which are very minutely scabrous; 
the axis is narrower than the glabella, of nearly equal width 
all the way down, but scarcely so wide as the pleurre. These are 
linear and directed straight outwards for two thirds their length, 
then curved a little backwards and tapering to a sharp point. The 
fulcrum, placed at about one third, is of singular structure,-a 
small semi-oval piece (fig. 8, a) is attached to the posterior edge of 
each pleura, and against this piece abuts a similar tubercle (b), placed 
on the front edge of each, and the two pieces, forming together a 
narrow oval tubercle, are insulated by a deep sulcus from the body 
of the pleura, which is also constricted and furrowed across at this 
point, so as to have the outer and pointed portion (0) quite distinctly 
separated from the small inner one. The latter (d) is very strongly 
divided into two tumid lobes by a short oblique sulcus, and just 
beyond the constriction the outer portion rises into a stout boss, 
(fig. 9, e.) giving the tri-tuberculate form characteristic of the genus. 

'if M. de Barrande, Neues Jahrbuch (1847). 389, has given a full description of the 
hypostome of Cheirurus. He describes the ascending processes a, a, (Fliigel), as bent 
upwards at right angles to the surface of the organ, and uniting with the upper crust along 
the line of the dorsal or axal furrow, with a broad base of attachment, reaching from the 
upper to the middle glabella furrow. In Phacops it has nearly the same position. He 
also describes a second organ, of the same size and shape, but less convex in all its parts, 
lying immediately behind the hypostome, between it and the upper crust of the head. 
This organ he calls episto7lla; and he has seen it both in Cheirurus insisnis, IUId a species 
of Phacop5. It has never yet occurred to our observation. 
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The line of the fulcral points is parallel to the axis for all its 
length, and the constriction beneath them, though not very marked 
on the upper crust (fig. 8), produces a longitudinal ridge on the 
under surface, and a strong furrow in casts (fig. 9). Tail, at least in 
Dudley specimens, very much narrower than the body, with three 

• strong spinous lateral lobes on each side directed backwards, the 
outer ones a little divergent and longest; all extend equally back
wards,-the tail is therefore truncate-but exclusive of the spines, 
it is broad triangular, following somewhat the shape of the axis; it 
is marked on each side by four short deep puncta or furrows, which 
do not run to the margin in young individuals. The axis is convex 
and short conical, of three distinct ribs and a small terminal piece 
-the last very obscurely indicated; there is no mucro between the 
lowest spines in the ordinary Wenlock forms. 

VaTiations.-The following have been observed. In a Dudley 
specimen the front or forehead lobe occupies much more than half 
the length of the glabella, the side lobes being therefore more 
crowded. In a Dudley specimen, a large tubercle occurs in the 
middle of the forehead lobe. In some individuals the glabella 
widens more above, in others it is nearly parallel-sided, and the 
lateral furrows vary in 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, Ct). The axis of the thorax is, 
sometimes, though rarely, as wide as the pleune. The most im
portant variations occur in the tail,-in fig. 5, we have represented 
the spines as all directed backwards, and the two central ones closely 
approximate; they are so in the large Ledbury specimen figured in 
the" Silurian System," where too they are shorter than the outer 
spines. In fig. 6, they are a little space apart; in a Lower Silurian 
specimen we have seen a small tubercle appear between, and in our 
var. /3 a decided, though short, mucro protrudes. Lastly, as a mon
strous variety 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 val'. /3, the spines 
diverge much more than in those we have here figured. Perhaps 
some of these variations are due to sex. 

Affinit'ies.-The considerable variations above mentioned lead us 
to believe that the Ch. insignis, Beyrich, may be but a variety of 
this species. We have not materials enough to justify our recording 
it as a variety, as Beyrich describes and figures it as, with a much 
wieler glabella, the furrows reaching but a short way across. The 
hypostome is very similar, and the tail differs very little, except III 

[VII. ii.] 7 B 3 
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the much greater central mucro and more divergent spines, towards 
which characters we have shown considerable approaches in some of 
our varieties. It was these close resemblances which induced us to 
say, in the volume already alluded to, that our British species 
occurred in Bohemia with the C. 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. Q'nenstedti, closely allied to both the 
above, but the head spines are very much longer and slenderer, 
and so are those of the tail; the glabella too is parallel-sided, 
its furrows run quite across, and the lower pair of lobes nearly 
meet. Calym. ornata of Dalman, since fully described by Loven, 
must be very nearly like our species; but the greatly elongated 
first pair of spines to the tail, and the parallel-sided glabella must 
separate it for the present; we subjoin a note giving a few of its 
prominent characters.'" Ch.obtusica'LLdatus, Corda, is another nearly 
allied fossil. 

History.-The history of the species dates clearly, we think, from 
Risinger's Lethrea Suecica, where the head of a large specimen is 
figured, and the species considered identical with the Calymene 
speciosa of Dalman, found by Nillson in the isle of <Eland. There 
is, however, some doubt of the correctness of this reference. Dalman 
described in a sUl)plementary note to his "Palreadre" two species, 
C. SPGc~osa and C. clavi/rons, cornp~Lring the former with the 
Trilobites Sternbergii.t 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 glabelb, narrowed in front, which 
was figured by M. Sal's in Oken's Isis, 18:35, as C. specioscc of Dalman, 
is not that species, aml could never have suggested the comparison 
above mentioned. We believe it was this erroneous reference by 
Sal's, 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. Sal's, above quoted, and those lately given by 

* Glabella mquilata; abdomen articulis 3, basi connatis ; primo secundum longe super
ante, in appcndiccm crassam teretem lougissimam utrinque producto; secundo tertium 
excedente, hoc verisimiliter brevissimo. Loc. llusbyfjol, Ostrogothia. Loveu in Ofver
sigt Vetenskaps Akad. (1844), p. 64. 

t Sternberg, Verhandl. Vatcrlands, Mus. l'rag. 11th pt., p.4[). tab. 13 a. Dalman 
says, tbat in his species" the glabella lobes are all connected down the middle, while in 
Sternberg's they are separatcil by transverse furrows." 
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Angelin in the" Palreontologia 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. 1. 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 rema,rkable rough sculpture; this figure of the body is 
accidentally reversed upon the plate, the portion nearest the head 
being turned downwards. 
It is next mentioned by Loven in 1844, describing two of Dalman's 

species, the C. clavifrons, 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 Loven, though agreeing in the main with the 
perfect examples we now possess, is not sufficiently precise, and we 
are not therefore justified in reuniting ours with C. ornata, more 
especially so, as the excellent figure of that species lately given by 
Angelin, Pal. Suecica, p. 21, fig. 1, represents the uppermost or fore
head lobe of the glabella as not wider than the rest, (" equilata 
glabella," Dalm.), or occupying nearly so much space in length as in 
our species. 

It is to be regretted that to these descriptions, the author has not 
added that of G. speciosa; he does not even mention this disputed 
species. In 1845, Dr. Beyrich first described the entire animals of 
this genus, and introduced the British fossil as an undoubted species 
of Cheirurus, leaving for future observation its identity or other
wise with his C. insignis, to which, as above stated, it bears great 
resemblance. 

It was again published in the second volume of the Memoirs Geo
logical Survey, 1848, where the head of the species was described and 
identified with Calymene speciosa of Hisinger. And we still regard 
Hisinger's excellent figure as a proof that our species is found in 
Gottland, in a stratum marvellously like our own Wenlock lime
stone. In that notice the very large size the species attained was 
represented, and we accidentally repeated the error of reversing the 
position of the body ring by turning the front edge downwards. 
Lastly, Professor 1[,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, 

* Untcrsuch. tiber einige Bohm. Trilob. (1845), 1st part, 1. p.17, 18. 
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retaining the generic name Geraurus. We had previously selected 
this beautiful example from the collection of Mr. Williams, who 
found it near Llandovery, and we have since again examined it. 
It is much elongated and narrowed upon the cleavage of the rock, 
but is identical with the present species, and is very interesting as 
showing that the Lower Silurian form is somewhnt intermediate, 
as regards the tail, between the ordinary Dudley form and our 
var. (3, for the lower prongs are but slightly distant, and have but a 
tubercle, instead of a prominent mucro between them. 

Barrande's exquisite figures of the genus, fortunately now 
before us, show the structure of all parts of the body c,ompletely. 
He has figured the hypostome in several species; we are fortunate in 
here being able to add the under side of that organ, and the struc
ture of the eye. 

British Localities and Geological Range.-LLANDEIW FLAGS to 
AYMESTRY LIMESTONE.-In Llandeilo flags; Sholes Hook, and 
Pelcombe Cross, Robeston Wathen, and Llandowror, near Haver
fordwcst; Goleugoed, Llandovery, (Cambridge Museum). In Bala 
limestone; Rhiwlas and other localities, near Bala, North \Vales ; 
Chair of Kildare, Ireland. In Lower Silurian rocks, at Mullock, 
Girvan, Ayrshire, (Coll. Sir R. 1. M.) In W oolhope limestone; 
Nash Scar, Presteign, (Coli. Mr. Davis.) In Wenlock limestone; 
Haven, near Aymestry, (CoIl. Rev. T. T. Lewis); Brand Lodge, Mal
verns ; Dudley; Dormington Wood, W oolhope. In Aymestry lime
stone; Downton Castle, Ludlow. 

Var. (3.-In vYenlock strata ; Nelson's Tower Wood, east of 
Carmarthen. 

FOTeign Distribution.-Gothland, in Upper Silurian (lIISI~GER); 
(CEland, Lower Silurian, DALMAN ?). 

EXPLANATION OF PLATE II. 

Fig. 1. Specimen, perfect except the tail, from IIaven, near Aymestl'y; in the collec
tion of the Rev. T. T. Lewis, of Bridstow, Ross. 

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

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

Fig. 3. Same locality and collection. Very young coiled specimen. 
Fig. 4. Same locality and collection; showing the under side and incnrved edge of the 

tail, with the spines a little more apart. 
Fig. 5. Tail of young specimen, from Dudley; collection of T. "", FIeld·"T', !,;':q, It 

has the posterior spines approximate. 
:Fig. G. Same locality; collection of J. Gray. 
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Fig. 7. Eye, ma",onified. 
Fig. 7*. Do., still more highly magnified; the facets are convex; and at a, one is in 

its original condition; the pits on the others are due to wcar. 
Fig. S. Two thorax joints of Aymestry specimen (fig. 1); at a and b, the curions 

tubercles at the fulcral point are seen; c, is the outer spinose portion; 
d, the inner bilobed part; they are separated by a furrow,f. 

Fig. 9. Specimen from Nash Scar, Presteign, collection of J. E. Davis, Esq. This is 
an internal cast, and shows the outer tubercle e, and the furrow g, more 
strongly than in fig. S, which has the crust on. 

Fig. 10. Under view of cheek from the same specimen (as fig. 9); it has an nnusual 
swelling above the facial suture a. 

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

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

Fig. 13. Under view; a, a, the" ascending processes," which are attached to the under 
surface of the glabella at its sides; b, b, the incurved triangular lateral plates, 
possibly for the attachment of muscles; c, the hollow space under the 
ascending processes, answering to the lateral notch in fig. 12. 

Fig. 14. Outline of the largest hypostome we have seen, from the Lower Silurian lime
stone of Kildare, Ireland; the letters are the same as in fig. 11. 

Fig. 15. Lateral view of the same. 
Fig. 16. Var. f3, centralis, from the Wenlock strata of Nelson's Tower Wood, Llandeilo. 

Remarks on lite Genus. 

It seems necessary to contend for the generic name adopted here, because a rigid 
adherence to priority would compel us to relinquish a name now familiar to naturalists, and 
bestowed by Beyrich on a group which he had carefully investigated and fully described. 
Now that Hall has given sueh excellent figures of Ceraurus, we know perfectly well 
what was meant by the obscure and imperfect plaster cast published by Green under that 
name. But the original description was scarcely more than sufficient to indicate that it 
was a trilobite, and consequently it has been referred with doubt to various genera by Breck, 
Beyrich, Loven, Portlock, and Burmeister. A genus so ill constrncted and imperfectly 
described, can have no authority; and it would be unjust to substitute snch names for 
those given by the first real describers. The same rule we think fully justifies us in 
rejecting Zethus of Pander, a name lately revived by Dr. Volborth"'; for the genus as 
constituted by Pander consists of two species, to either of which the meagre and incorrect 
description will apply; the first of these being, by Dr. Volborth's own admission, a 
species of Cheirurus, the second a Cybele. He would restrict the name to the latter; but 
cnstom and the opinion of naturalists in general would point in doubtful cases like this to 
the first as the typical species, and we should then have to apply Zethus to all we now call 
Cheirurus; more especially as it was the Cheirurus only of which Pander knew the entire 
body. He describes it as having 16 ribs in thorax and tail together, the segments of the 
tail being free like those of the thorax; this is untrue for either genus; and he denies any 
trace of eyes. Of the Cybele, a fragment only is figured, and Pander evcn doubts whether 
it belongs to the genns, so that he evidently intended the first for his type; and had either 
his figure or description been intelligible, or had he referred to Stern berg's or Dalman's 
species as cognate, his nalllc ought to have been retained. But we believe the right of 
priority of name, rather than that of description, cannot with advantage be so rigidly 
enforced, and we accept Cheirurus as the first intelligihlc description, as well as the 
clear definition of a remarkable group. With regard to the affinities of the genus, we have 

'" Trausactions of the Royal ~lineralogical Society of Peters burgh (1847.) 
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come, as above stated, to the conclusion that it must be considered nearly related to 
Phacops. Barrande, in his ingenious and simple arrangement of the groups lately 
published," places Cheirurus among the series which he defines as having the" plevre a 
bourrelet ;" and certainly it is most closely allied to some genera, Spherexochus, Cybele, 
&c., which possess this character. But an inspection of our plate will show that the 
characteristic furrow (" sillon") of the pleural is only shortened, not absent in this genus. 
In several Bohemian species it is quite evident, and in the Cheirurus claviger, which Corda 
elevates to the rank of a genus, the fUlTow continues along the whole length, as it does in 
most trilobites; and we may state generally, that we believe this character to be merely 
a special modification, since all pleural have the furrow, either bisecting them as in the 
ordinary form, or so near the anterior edge as only to separate a mere line for the front or 
fulcral portion. t In SphfErexochus, the nearest ally of the genus we are considering, it is 
not, perhaps, indicated at all We think, therefore, that the other characters which we 
regard as of more importance, viz. the structure of.the eyes, and the course of the'facial 
suture, will connect Cheirurus with Phacops. But with respect to the l~ts of the 
genus, we are strongly inclined to think SphfErexochus ought not to be separated from it, 
since such species as Ch. clavifrons of Dalman, and Ch. globosus of Barrande seem 
exactly intermediate, having the head of Splu:£rexochus and the tail of Cheirurus. How
ever, if we allow the striking character of the thorax rings to guide us, we shall find it 
agree with the habit in marking out three distinct genera already recognized, viz.-

Eccoptochile. Corda. Cheeks scrobiculate; pleurre 12, furrowed; hypostome with 
lateral furrows: 

Cheirurus. Beyrich. Cheeks scrobiculate; pleural 11, nodulated; hypostome with 
lateral furrows : 

SphfErexochus. Beyrich. Cheeks not scrobiculate; pleural 11, simple, rounded; hy-
postome without lateral furrows: 

And the species which have globose glabella .. but still have the 11 nodular pleural, will 
remain in Cheirurlls, not in SphfErexochus, just as we find this variation in the glabella of 
Phacops, while the characters of the thorax remain the same. 

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

Other British species of CIIEIRURUS. 

SECTION CROTALOCEPHALUS. 

Glabella furrows continuous across, all strong and distinct. 

1. C. articulatus? [Calym. articulata, Munst. Beitr. Heft, 3. pI. 5. fig. 7 ?] CII. Stern
bergii (Munst), PHILLIPS, Pal. Foss., fig. 247. 

I do not venture to characterize this species from the imperfect fragments we possess. 
The glabella is long. narrow. and scarcely clavate forwards, and not very convex. The 
upper and middle glabella furrows are very strong, and go right across, and the basal 
lobes are narrow, triangular, transverse, and they nearly meet in the middle of the glabella, 
leaving but a small space between. 

The latter character I suspect to have been much exaggerated by Munster, in the figure 
above quoted, who has represented the basal lobes as forming one transverse piece. Our 
rare British fossil is certainly more like this figure than the C. Sternbergii of the same 
author, in which the furrows are partially obliterated in the middle, and the glabella is 

broader. 
Locality.-Barton, S.Devon (Phillips); Newton Bushell, in Devonian limestone. Pre

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

'" SystCme Silurien de la Boheme, 1853. AIs~ Ann .. and ~Iag. Nat. IIisto~y, Sept. 185~. 
t This narrow line may certainly be seen ill AcidubplS and C!/bele; ill Bronteu8 It 

seems to have completely vanished. 
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·SECTION CHEIRURUS proper. 

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

2. CII. speciosus. Dalm. sp.-above described. 
3. Ch. gelasinosus, Portlock. Amphion gelas. id. Geol. Rep., t. 3. fig. 4. (head); and 

Arges planospinosus, pI. 5. fig. 9. (tail). Cheirurus, BEYlUeR (1845), Bohm. Tril., 1. p.19. 
Salter (1851), Quart. GeoI. Journ., vol. vii. pl. 8. fig. I. Cheirurus planispinosus, Bronn. 
Ind. Pal. (1848). 

CII. depresslls, capite transverso, glabella rectangulari sulcis brevibus transversis, lobo 
frontali brevi, basalibus oblongis transversis vix circumscriptis, uno ab altero spatio f£quali 
sejuncto; genis latis, marginibus depressis, spinis brevibus; cauda (hie haud dubie referta) 
lata, segmentis utrinque tribus latis, ad basin longe adnatis, acuminatis; primo in appendicem 
longam producto secundum longe excedente, !we tertium brevem superante; axi 4-annulato, 
articulo ultimo minima angusto, nec apicem caudf£ profunde emarginatum attingente. 

The upper lobe of the glabella is not at all broader-sometimes it is narrower
than the rest; and in the furrow beside it there is a very deep indentation. On the 
nnder side of the crust this would be a strong ridge, to which, as Barrande has 
shown, the processes of the hypostome are attached. The transverse form of the 
head, especially the wide cheeks, easily distinguish this from any other species. 
The surface of the glabella is smooth, or nearly so. 

There can be little doubt that, as Beyrich has suggested, the head and tail belong to 
one animal. They are alike broad and depressed, and agree in size, while no other 
species of the genus occurs with them. 

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

4. Ch. cancrurus. sp. n.-Ch. safis magnus, cauda lineas 20 lata transversa, apice abrupte 
ttuncato prf£morso; axi lato, annulis quatu01' subf£qualibus, tertio a quarto punctis binis 
remotis solum separato; lateribus spinis quatuor longis S1tb-paral1elis, ad basin adnatis, 
transversis, apicibus lente decurvatis; basalibus utriusque lateris longo intervallo renwtis. 

A most remarkable species, in which the four lateral lobes of the tail start hori
zontally from the broad axis, instead of gradually converging beneath it, and 
leave its apex bare; the breadth of this space being increased by the outward 
direction of the spines themselves, which begin to curve downwards only when 
when they have attained half their length. The appearance of the perfect tail is 
just like that of a crab; prf£1nOTSUS might have been an appropriate specific name. 
C. obtusatus, a Bohemian species, somewhat resembles this, but the spines are 
radiating, not parallel. 

There is a rare cephalic shield in the Chair of Kildare limestone, which may very. 
probably belong to this species; it is as unusual in its character as the tail we have 
described. It is the CII. gelasinosus of M'Coy's Synopsis Silo Foss. Ireland, 44 • 

. The cheeks are scrobiculate, and the eyes forward, the glabella smooth, clavate, long, 
and narrow; the neck furrow trends upwards towards the middle on each side; the 
basal furrows curve downward, but do not meet the neck furrow, or quite circum
scribe the subtriangular basal lobes ; the middle furrows are strong and transverse, 
the upper pair apparently obsolete (probably some faint traces of them may be 
found.) But there is enough to distinguish the species as a very curious one, and 
provisionally I refer it to the C. cancrurus, with which it agrees well in size. 

Locality.-Limestone of the Chair of Kildare in Ireland. [tail in Survey coll.; sup
posed head in the cabinet of Mr. R. Griffith.] 

5. C.oetolobatus. M'Coy's Synopsis Pal. Foss. Woodw. Mus., t.l G. f. 10. [Mem. 
Geol. SUTY., vol. ii. pt. 1. pI. 7. fig. 36, without name.] 

C. pygidio transverso elliptieo semiunciali, bis qua1l1 [071g0 latiori, margine oetolohato; axi 
depresso, annulis p'iLus, duouus svperioriLus $ubrequalibus, tertio lata a limbo termi1lali pU/le/is 
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hinis solum distineto, lateribus plan is, lobis anticis curvatis et Jistinctis, reliquis ad basin 
eonllatis, apicibu.y o7Jatis. 

Loeality.-Bala limestone; Bala, frequent; Hendre wen, Cerrig-y-druidion, Denbigh
shire. 

SECTION ACTINOPELTlS. Corda. 

Glabella inflated, the upper lobes indistinct. 

6. Ch. clavifrons, Dalm. sp.? [Calymene, Dalman, Palread. 59. not of Hisinger. Loven 
Ofv. Kongl. Vetensk. Akad. (1844), 63, 64?] Sphrerexochus juvenis, Salter (June 1848), 
Mem. G. Surv. vol.u. pt.l. pl. 7. fig. 1-3 (exclude 3 b). s. elavifrons, ib. Errata, p. viii. 
Cheirurus clavifrons, in Appendix, Pal. Foss. W oodw. Mus., t. 1 F. fig. 11, and 1 G. fig. 9. 
Ceraul'us, M'Coy, ib. 154 (1851.) 

C. capite sesquiunciali semi-elliptico, in juveni rotundiore, convexissimo; glabella maxima 
ovali gibbfi, genis latiore, granulosa; sulcis duobus anticis brevibu8 obseuris, basal; prof undo 
fere ad cerviealem deeurvato lobumque su80vatum ambiente; genis declivibus serobiculatis 
brevi-spinosis; cauda ax; longo, 4-annulato, articulo ultimo rotundo, lateribus utrinque 
trispinosis, spinis valde inrequalibus vix basi connatis, primo ad basin lato, brevisulcato, 
secundum longe superante, hoc in tegro angusto tertium brevem srepe obsoletum multo excedente; 
spinis omnibus retrorsis subparallelis. 

The glabella, when perfect, shows small regular granules or tubercles widely scattered 
all over it. The punctations too on the cheeks are rather small, and scattered. 
The terminal spines of the tail in some specimens are very short and obtuse, and 
the whole tail is in some shorter and broader than in others, even from the 
same locality, and the spines consequently more divergent at their bases. 

There are some points of difference between our fossil and that which Loven has 
carefully described from Dalman's original specimen and we may have again to 
recur to the name juvenis as above quoted. The Swedish species is described as 
having long straight head spines, the glabella nearly as wide as the cheeks. 
Ours, now that we have more perfect specimens of the head and caudal shield 
from Ireland, shows short head spines, and the inflated glabella is certainly wider 
than the cheeks. In all other respects Loven's description applies well. By the 
description also of the tail of the C. ornatus, Dalm., given by the same author with 
the above, it would appear that this species had a caudal shield precisely sinillar to 
that of ours. 

Localities.-Llandeilo and Bala rocks; in South Wales, Sholes Hook, Haverfordwest. 
In North Wales, Bala, abundant; Cader Dinmael, Denbighshire ; near Llanfyllin, 
Montgomeryshire-in Upper Bala beds; in Westmoreland, Applethwaite Common; 
in Ireland, Chair of Kildare,-frequent, and of large size. 

J. W. SALTER. 

August, 1853. 
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DECADE vn. PLATE III. 

SPHlEREXOCHUS MIRUS. 

[Genus SPHlEREXOCHUS. BEYRIeR. (Sub-kingdom Articulata. Class Crustacea. 
Order Entomostraca. Tribe Trilobitre or Palredre.) Eyes facetted? " Head very convex, 
the cheeks not scrobiculate; facial suture ending on the external margin near the angles, 
in front continuous and submarginal; glabella large and nearly spherical, with three 
furrows on each side, the two upper very obscure, the lower strong and curved down to 
the neck furrow; thorax of 11 joints, without any furrows; tail of 3 segments, free 
at their ends;" hypostome subtrigonal, with a marginal furrow, but without lateral 
furrows. No rostral shield. ] 

DIAGNOSIS. S. granulosus; "glabella lobis infimis profunde circum
cinctis, paullum tumidis,-spatio interjecto diametrum eorum superante; 
caudd pleuris tumidis." 

SYNONYMS. Call/mene clavifrons, HISINGER (1840). Leth. Suec., Supp.2d. 
t. 37. fig. 1 (not of Dalman.) Sphcerexoclws mirus, BEYRIeR (1845), tiber 
cinige Biihm. TriI., p.21. S. mirus, ibid., Zweite Stuck (1846), t. 1. fig. 8. 
S. calvus, M'CoY (1846), Syn. SiI. Foss. Ireland, pI.4. fig. 10. S. mirus, 
COlIDA (1847), Prodrom. einer Monog. Biihm. Tril., fig. 72. BARRANDE 
(1853), Syst. Silo de Boheme, vol. i. pI. 42. fig. 11-18. 

Weare indebted to Mr. J obn Gray for the fine Dudley specimens 
which figure in this plate, and to Mr. Fletcher for those from which 
the details are drawn. Fragments and detached heads are not 
uncommon; but these are the only perfect British specimens we 
are acquainted with. The species is cosmopolitan, at least it ranges 
from Bohemia to the Western States of America, and in our own 
country is found both in Upper and Lower Silurian rocks. 

Description.-The animal is capable of rolling itself into a com
plete ball, of which the large head forms a very conspicuous part. 
The general form is oblong; the length of English specimens usually 
about an inch and a half, and the breadth ten lines; they never 
appear to reach the length of two inches. 

The head is more than one third the whole length, and the glabella 
is very large, occupying, as seen from above, four fifths of the width, 

[VII. iii.] 7 c 
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and quite overhanging the narrow front margin. It is, excluding 
the neck segment, nearly a true hemisphere, and has a pair of large 
orbicular lobes at the base, deeply circumscribed, and further apart 
from each other than their own diameter. The furrow that bounds 
each of these lobes is broad, sharp, and equal in depth all round, 
leaving no communication with the body of the glabella (fig. 3, a, 
11 a). Above these lobes on each side are two faint impressed lines 
which represent the upper furrows (in fig. 4); of these (a) the one 
next to the round basal lobe is placed at a less distance from it than 
the diameter of that lobe, at about the point of the head's greatest 
width, and the upper one (b) at an equal distance in advance of 
it towards the front. The cheeks are small in comparison with the 
glabella, and hang vertically from its sides (fig. 4, cc), like a pair of 
lappets from a cap or helmet; they are oblong and have a thickened 
margin. The small convex eye is placed very near the glabella, and 
below the middle of the head; the facial suture runs from it out
wards, and reaches the exterior margin which it cuts obliquely a 
little in front of the posterior angle, as at fig. 3, c; in front of the eye 
it continues parallel to the glabella, and runs along the edge of the 
narrow front margin, leaving the free cheeks connected beneath by a 
narrow band (fig. 4, d). Each free cheek is hatchet-shaped, and the 
small eye (fig. 5, a) occupies the inner corner, supported on a fold 
of the crust, 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 general surface, and placed near together, less 
than half their diameter apart. In this specimen we have not the 
outer surface sufficiently perfect to enable us to say whether the 
cornea is raised into facets (as Barrande thinks) or not; the surface 
is therefore left blank (fig. 6, a); from the inferior surface, 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 cheeks, and they bear instead of a spine, 
only a small tubercle (fig. 3, d), which is plaoed far inwards. 

The hypostome has not yet been found in England, but it is 
figured in M. de Barrande's* plates. It is subtrigonal, straight at 
the base, where it is much broader than it is long, and the apex is 

'" If this figure be as complete as M. de Barrande's figures usually are, there is no lateral 
notch nor any visible allcending processes. M. Corda's figure, however, exhibits a narrow. 
rim at the base, with a small l:lteral process on each side. The notch would then exist 
between the lateral border or wing (fiiigel), and these small processes and the resemblance 
to Cheirurus, in other respects so closely allied, would be more complete. 
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rounded and slightly emarginate. A broad shallow furrow runs 
rounel the end and sides, leaving only a small central convexity of 
the same shape as the hypos tome ; this convcxity is not indented 
by any hteral furrows. 

The surface of the head is covered by a fine close granulation 
(fig. 11), which occupies also the free cheeks or wings (fig. 5) ; it is 
therefore Olie of the generic distinctions fi'om Cheinr,ru8, in which 
the cheeks are always pitte<l or scrobiculate. 

Thoeax 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 (~ee 
fig. 10). Pleurm horizontal as far ['cS the fulcrum (fig. 7, (J,), and then 
abruptly defkxed, and from this point the pleura tapers outwards to 
n conical blunt point, which at the extreme tip is it little bent 
forwards. The fulcrum is phcec1 at rather less than lmlf-way from 
the axis, but in the last segment (fig. 8) it approaches much nearer,
to about one third. Its place is indicated by a protuberance both 
on the forward and hinder edge of each segment (iig. 7, a and b), but 
these swellings are not isolated tubercle" as in Chei7'uTuS, nor aTe 
there any oblique or longitudinal furrows on the pleural, as in that 
genus, to break up the uniform convex surface of the segment. 

Tail about semicircuhtr, tnmcate ; the axis conical, its lmse of two 
depressed close-set rings, its apex of one long triangular joint, which 
is sepamted from the second joint by u deep depression; from thence 
it is flattened, or even depressed fur SOlIle distance, but sudtlenly 
rises to an obtuse and elevated tip (fig. 9, a); which, seen sitleways, 
presents the appearance represented in fig. 2, where Ct is the obtuse 
tip of tIle ~1xis. The sidt~s are composed of three obtuse convex 
lobes which smrcely projc:ct on the margin; the upper one follo,ys 
the uend of the hindermobt pleura, the second is less cUl"ved, the 
third p:tmllel to the axis; all are defkded so that an end view ot 
the tail (fig. ]3) pre bents an angular figure. 

The entire: snrface of the thorax (fig. 10) and tail, like that of 
the head, is covered with a fine gmllulation, 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 101Jes is least in these Irish specimens, though 
some of them have it consideraby wider than the diameter of the 
lobes; in a Wexford specimen, the space is proportiOluclly as wide 
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as in those from Dudley, which often have the lobes as far apart as 
in Bohemian examples. 

Affinities.-But one species, and of that only a caudal shield, has 
been described, which at all closely resembles this,-we allude 
to a species published without name by Dr. Beyrich, from Gott
land, in his second paper (1846, pl. 1. fig. 9); it has the side 
lobes of the tail lengthened out into spines of some length. The 
terminal joint of the axis too is shorter. There is a second species 
in Britain, found at Haverfordwest, to which if it were perfect 
enough, a new name might be applied. It differs from S. mirus 
in this respect, that the large basal lobes of the gbbella are 
more really tumid, especially outwards, less than their diameter 
apart, and connected with the body of the glabella by a narrow 
depressed neck on the inner side, the boundary furrow not com~ 
not completely circumscribing the lobe as in our species. But only 
a fragment of the head has yet been found, and I may say, that it 
is singularly like a fragment apparently of this genus lately dis
covered by Captain Strachey in the Silurian rocks of Tibet. There 
is a species figured by Sars in Oken's Isis, 1835, tab. 9. flg. 8, as the 
Gnl. clavifmns of Dalman, which has a nearly globose glabella with 
the basal lobes very small; but it is probably a Oheirupus, and 
would, we think, be found to possess punctured cheeks. 

H istol'y.-That IIisinger's figure of Oalym. clavi/pons does not 
represent the species so described by Dalman, though very probably, 
as Beyrich suggests, it may have been associated under the same 
name in his collection, has been shown by every author who has 
since written on the subject; and the great similarity between it and 
the species we are describing must be evident to all. Dr. Beyrich 
supposes it may be the head of the other species we have mentioned 
above fi'om Gottbnd ; but, as Risinger's specimen came from Furu
dal in Dalecarlia, this is not certain, and we think we cannot be 
wrong in referring it to the present cosmopolitan species, of which 
it is a very good representation. Dr. Beyrich, when he formed 
thc genus in 1815, had only the head and caudal shield, but these 
were sufficient to show him the generic distinctions, which we think 
are now confirmcd by characters drawn from the hypostome and 
thorax rings, since figured by 1\1. Corda and Barrande. 

Professor 1\1'Coy next dcscribed the head from Irish specimens, 
considering it a distinct spccies from the Bohemian one, but identi
Cl11 with that of lIisinger. llis description is very clear, but having 
found among the Irish speeimens considerable variation in the point 
he marks out as distinctive, viz" the breadth between the lower 
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lobes of the glabella, we have here ventured to unite them ;-the 
species agrees in all other essential characters. M. Corda in his 
Prodromus, 1847, next figured an outline of the entire animal and 
its hypostome, and Barrande's accurate figures complete the illus
trations of this trilobite. 

B1'itish Localities and Geological Range.-LLANDElLO FLAGS to 
WENLOCK LIMESTONE. In Lower Silurian, Chair of Kildare, county 
of Kildare, Ireland; a,nd in beds of the same age, Carrickadaggan, 
county of Wexford. In Wenlock strata, Dudley Castle Hill; 
Trindle near Dudley; Walsall (Survey ColI.) 

Foreign Dish'ibution.-In Bohemia; Komorau, Hills of Listice, 
Kolednik, &c., in Etage E, Upper Silurian, and also in one of the 
" colonies" in the Lower Silurian, Etage D, (BARRANDE). In Sweden, 
Furudal, Dalecarlia; in Lower Silurian (RISINGER). In North 
America, Springfield, Ohio, Upper Silurian. (De Verneuil and 
Sir C. Lyell.) 

EXPLANATION OF PI,ATE III. 
Fig. 1. Coiled specimen from Dudley; Mr. John Gray's collection. 
:Fig. 2. The same specimen viewed sideways; a, the terminal boss of the axis of the 

tail. 
Fig. 3. The head, dissected; a, a, the strong basal glabella furrows; b, the small eye; 

c, termination of the facial suture in front of the posterior rounded angles; 
d, thc rudimentary cheek spinc; e, e, connecting portions of the free cheeks. 

Fig. 4. Front view of ditto; a, is the middle glabella furrow; b, the anterior one; 
c, c, the free eheeks; d, the connecting portion, here separated from the 
glabella along the line of the facial suture; the dotted lines at b indicate the 
natural position in this view of the fixed cheeks, which are much bent down. 

Fig. 5. Free cheek, with the supine eye (a) actached; b, the fold of the crust which 
supports the eye, the" palpebra illferior" of some authors; the surface of the 
cbeek granulateu equally all over. 

Fig. 6. Magnificd portion of the eye; a, upper surface, obscure in these specimens, 
but probably facetted; b, lower suface, the lenses fallen out. 

(Figs. 3 to 6 also from Mr. Gray's collection). 
Fig. 7. Third or fourth thorax ring; at a, the fulcrum, and b, the prominence against 

which the fulcrum of the succeeding segment abuts. 
J'ig. 8. Last thorax sC!:,"Iwnt, the fulcrum near the axis. In this and the preceding 

figure the plcur~, are represented as flattened out to show their characters; 
they would appear much shorter on viewing them from above. 

Jcig. 9. Tail; at a the prominent tip of the axis is shown. 
Vig. 10. l'art of thorax joint; (1, the axis magnified. 
.Fig. 11. Dasallobc's of'the glabella, magnified to show the fine granulation that covers 

the w hole head; a, the deep circumscribing furrow. 
(Figs. 7 to 11 are taken from Mr. }<'letcher's specimens, Dudley). 

'Fig. 12. A group froUl Dndley, Mr. J, Gray's collection. 
:Fig. 13. End view of the tail. 
:Fig. 14. Head, from the limestone of Kildare; it is a little elongated by pressure. Other 

specimens show a rounder form. [Survey collections.] 
:Fig. 15. Tail, morc elongated than in the Dudley specimells, also from Kildare. 
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Remarks on the Genus. 

When originally described by Beyrich, in 1845, he naturally included in this genus the 
species of Ch.eirurus with an inflated glabella, in which the anterior furrows are nearly 
ohsolete, such as C. splnericus of Esmark (which Sars described and figured as the 
C. c/(Jviji'01lS, Dalm.), and the true C. clavifrons, of which Loven has since given so 
excellent a description. But the latter species has the nodular and furrowed thorax rings, 
spinose cheeks, and the long spined tail, characteristic of Cheirurus, so much so, that 
Dr. Beyrich asserts that portions of separate trilobites must have been combined in the 
description. 'Ve have, however, in England, as above described under Plate 2, the same 
or a very closely allied species, showing these characters, which we formerly described as 
Sphf£rexoch1l8, but now consider a true Cheirllrus. The Cheirllrus globosus of Barrande, 
and the C. (Actinopeltis) Caroli Alexandri of Corda, are examples of this section, to which 
for convenience sake, the sub-generic term Actintpeltiii might be applied. [See Cheirurus, 
ante.] 

J. W. SALTER. 

.AU[J~tst, 1853. 
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DECADE VII. PLATE IV. 

ENCRINURUS SEXCOSTATUS. Figs. 1 to 11. 

[Genus ENCRINURUS. EM)IRICH. (Sub. kingdom Articulata. Class Crustacea. 
Order Entomostraca. Tribe Trilobita! or Palreada!.) Glabella inflated, clavate, with 
3 indistinct lateral lobes, and a large forehead lobe; eyes pednnculate, smooth (finely 
facetted, Kutorga); the facial suture posteriorly ends in advance of the head angles, and in 
front runs above the margin; the cheeks are separated in front by a vertical suture, 
enclosing a narrow vertical rostral shield; thorax segments 11, equa1, without pleural 
grooves, notched at the ends, but not produced into spines; tail with the ends of the 
pleural free, the axis many ringed. EVI<PLVOS a lily-shaped animal; OlJpa a tail, in 
allusion to the resemblance between the many-jointed axis of the tail and the stems of the 
Crinoidea. ] 

DIAGNOSIS. E. latus; glabelld anticc subspherica et ad marginem 
frontalem fascia lata crassa circumcincta; genis scrobiculatis, angulis 
spinosis; cauda. trigona, obtusa, axi annulis crebris, per medium Knon
nullis anticis exceptis) obliteratis; pleuris 6, rarius 7, subplanis. 

SYNONYMS. Cybele sexcostata, SALTER (June 1848), Memoirs Geol. 
Surv., vol. ii. pt. 1. pI. 8. fig. 10 (not fig. 9). Zethus sexcostatus, M'CoY 
(1851), Synops. Pal. Foss. Woodw. Mus., fasc. 1. 156. Encrinurus sex
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 ~femoirs, 
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. punctatu8, 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 

* Zethus of Pander and Volborth, a name which we cannot adopt, because Pander's 
ill-defined genus was chiclly founded on a Clleiruras. 

[VII. iv.] 7 D 
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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 
Kutorga in the Transactions of the Royal Mineralogical Society of 
St. Petersburgh, 1848, show that in this important particular, as 
well as in the number of body rings, the two genera differ; and 
when to this is added that the hinder segments of the thorax are 
not in Encrinurus produced into long spines but are all equal, we 
have a combination of characters su:fficient to justify the separation. 
But there are species of Cybele whose habit is so like that of 
Encrinurus, that should a species hereafter be found with the facial 
suture of one of these groups, and the number of body rings 
distinctive of the other, we should recommend their reunion as 
sections of one natural genus. 

DesC1'iption.-Length about an inch and a half, breadth an inch. 
Some specimens must have been larger. General form broad-ovate; 
the head and tail convex, the body rather flat. Head about equal 
in length to the tail, but shorter than the thorax; its shape 
triangular, the lateral angles produced, the front rounded, gibbous, 
and overhanging. The glabella occupies full one third of the width 
of the head in front, where it is .. much inflated and more than 
hemispherical; it overhangs the margin, which, as is usual in the 
genus, is not distinctly separated from it in front, but wjthin the 
margin and above it on the glabella, there is a strong furrow which 
runs quite across the glabella, separating from it a thick prominent 
ridge (fig. 3, a) so completely that it appears not to form a part of 
the glabella, but to belong to the thickened front margin.* The 
entire glabella is pyriform, constricted behind to half its width, and 
separated by a strong sulcus from the neck segment, which is broad 
and prominent. It is indented half-way up by three short furrows 
Qn each side. The cheeks, though convex, are much less so than the 
glabella, and they bear the eye in the middle of the cheek. In our 
specimen the eyes are broken off, but in all probability they were 
elongated, and directed forwards and outwards, as we have indi
cated by the dotted lines in our fig. 2. The outer margin of the 
cheek is thick, and separated by a furrow, and the posterior angles 
are produced into spines; the posterier edge also has the strong 
neck furrow continued along it. The glabella is covered with 
tubercles of unequal size, mixed with granules, but the specimen 

.. This singnlar furrow is probably the place of the facial suture, which in this genus 
crosses tbe fr"nt of the glabella. This suture is not visible in our specimens; but its course 
in front is well sc('n in E, VlI1'I'olari .• , figs. 13 IInu 14, a Q. 
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does not show whether these tubercles have each a pit on their 
summit; it is probable they are so constructed, like those of the 
other species in the genus. The raised fascia, too, in front, has so 
worn a surface that tubercles are not visible, if they ever existed. 
The cheeks, instead of being tuberculate, are pitted like those of 
Cheil'LLrLLS or A mph'ion, and the raised interstices are covered with 
fine granules. The margins appear smooth, or only finely granular. 
1,Ve 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 pleurm. These are quite horizontal as far as the 
fulcrum, which is placed more than half-way from the axis; and from 
this point they curve backward and downward to the tip, which 
is again a little bent forward, so that the line from the fulcrum 
outwards is a sigmoid curve; the hinder pleUI'm curve less backward. 
Each pleura is nearly scmicylindrical, 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 fulcral portion.* We have not the extreme ends 
preserved; but from what has been observed in E. punctatus and 
E. v(wiolaris, there is little doubt it was terminated by a bilobed 
tip, such as we have indicated by dots in fig. 7; the notch c being 
in front of the blunt outer tip, and indenting the end of the facet b. 
This facetted or flattened portion, which passes beneath the pre
ceding ring in rolling, is shown in fig. 8, a. 

Tail of a triangular form, wider by one third than the length, 
with an obtuse rounded apex, and flattened above, the sides and the 
tip deflected, so that the tail is moderately convex; the axis at the 
upper part is about one fourth the ,vidth 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 eftitced 
along the middle; its apex is quite fl~lt. There are about 20 
rings in all, and no tubercles down the smooth central portion. 
The sides of the tail have six strong ribs, which are broad and 
somewhat flattened, divided from each other by narrow deep 
furrows, and have the tips squarish and obtuse. The ends of the 

.. Tn this gcnus, as in Amphion, Acidaspi~, and Rome others, the pleura is not divided by 
a groove along its middle as it is in Ca1!llllene; the division into two parts, an anterior or 
fulcral portion and a posterior portion, exists, but the lattcr occupies nearly all the outer 
sllTfact' of the pleum. 
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four upper ones are free (or rather much overhanging the margin) ; 
the remaining two are distinct nearly as far as to the margin, but 
they there become fused with those from the opposite side, and 
extend in a very blunt point beyond the tip of the axis. The 
uppermost ribs arch strongly outwards, the next less so, and the 
last pair lie parallel to the axis. 

On the internal cast, the furrows, especially those which bound 
the axal lobe, are all stronger and deeper, but there is no other 
difference. Externally the whole surface of the tail is covered with 
a close scabrosity (see fig. 10). 

Variations.-In the cast from Sholes Hook (fig. 12) the rings on 
the axis of the tail are effaced down the middle for a broader space, 
and there are but few of the upper rings continuous across. Our 
figure in this case does not show the uppermost rings. There are 
sometimes (fig. 11) seven rings on each side ofthe tail. 

Affinities.-When perfect specimens are obtained, there is no 
published species with which ours can be confounded. The sub
globular shape of the glabella, with its small tubercles, and the 
pitted, not tubercular cheeks, will easily distinguish imperfect 
portions of the head from all other British species. The separated 
tail, especially internal casts of it, may possibly be confounded with 
the same portion of E. punctatus, but the want of a central row of 
tubercles down the axis, and the arched lateral ribs, will enable 
observers to distinguish it. The other Lower Silurian British 
species, E. multisegmentatus, Portlock, is diametrically opposed in 
aU 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 described 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 C. (Calym.) verrucosa, Dalman, a 
species which we hope hereafter to illustrate as the British type 
of the genus Cybele, Loven. 

It had been previously described in manuscript for Professor Sedg-
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wick's intended memoir on the fossils of\Vestmoreland 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 Paheozoic rocks ;" 
it is also described by Professor M'Coy, in the first fasciculus, as 
Zethu88eXco8tatu8. 

B1'iti8h Localitie8 and Geological Range.-LLANDElLO FLAGS. 

Rhiwlas and Llwyn-y-ci, north-west of Bala Lake; and Llech-..vedd 
Ddu, east of the lake, North Wales; in the former locality very 
abundant; Sholes Hook and Pelcombe Cross, Haverfordwest. Not 
yet found in Ireland. 

EXPLANATION OF PLATE IV. 
Fig. 1. Coiled specimen; from Rhiwlas. 
Fig. 2. Do.; back view, to show the 11 thorax segments. 
Fig. 3. Do.; showing the raised fascia a. 
Fig. 4. Do. ; side view. 
Fig. 5. Imperfect head; the dotted lines are added from other specimens; the cheeks 

show the pitted surface. 
Fig. 6. Magnified portion of head. 
Fig. 7. A thorax segment enlarged; at a, the fulcral point; b, the facetted surface, and 

c, the blunt indented tip, as usual in the genus; they are added in dotted lines 
as the specimens are not perfect enough to show them. 

Fig. 8. Side view of the pleurre in the coiled state ; at a, one of the facetted surfaces is 
seen by the breaking away of the other segments. 

Fig. 9. Tail of a Rhiwlas specimen. 
Fig. 10. Part of the same, magnified, to show the scabrous surface. 
Fig. 11. Variety of tail with 7 side ribs. Rhiwlas. 
Fig. 12. Internal cast of variety with the central part of the axis more free from ribs. 

Sholes Hook. 
Fig. 13. Front view of the head, slightly enlarged, of E. variolaris, to show the course 

of the facial suture in front of the head, and the vertical suture h, which 
divides the cheeks, TIlled at its lower end by a narrow triangular rostral 
shield. Wenlock limestone of Dormington, W oolhope. 

Fig. 14. The same, a side view; a a, facial suture. 
Fig. 15. Under view, somewhat enlarged, of the tail of E. punctatu8,* to show the 

incurved scabrous margin which unites the lateral ribs of the tail; their free 
points are seen projecting beyond it. Walsall, near Dudley. 

Fig. 16. Hypostome of do., enlarged; a, sinuated margin; b, cucullate base; c, the 
points of the extended base of attachment. Walsall. 

The above figures are all from specimens in the collections of the Geol. Survey. The 
last four figures are enlarged to once and a half their natural size. 

J.lotes on the otlter Britislt species rif tlte Genus. 
If the strict rule of priority were observed, irrespective of clear definition, we should be 

compelled to adopt the name Gryptonymus for this genus, as that of Zfilms for Cyhele. 
Dr. Kutorga, indeed, in the journal above quoted (1848), advocates this course, and has 

• See description at the end. 
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restored the name Cryplonymus, under which Eichwald at first described several varieties 
of the common Asaphi of the Russian Silurian Rocks. Subsequently, aware of his error, 
he restricted Cryptonymus to such trilobites as the Calym. variolar is, Brong., including the 
C. punctatus, and some forms of Cybele. But, though thus marking out the group he 
intended, he gave no description of the amended genus; besides which he was now applying 
the name to a totally different set of fossils to those for which it was originally intended. 
Under such circumstances it is impossible to retain his name in opposition to the genus 
clearly indicated, though not sufficiently described, in Emmerich's scientific arrangement, 
1845. The latter name has been adopted, and the typical species fully characterized by 
Professor M'Coy (Synopsis Silo Foss. Irel., 1846). The genus Encrinurus has a nearly 
universal range, being found in Silurian rocks from Russia to North America, and from 
the Arctic regious to Australia; and it has rather an extensive geological distribution, 
being found in Lower and Upper Silurian, and in the Devonian strata of Germany. 
Cromus, Barrande, a Bohemian fossil, is probably of the same genus; it has, however, four 
lateral lobes to the glabella, instead of three. 

2. E. PUNCTATUS. Brunn. sp. PI. 4. f. 11-16. of. 
Sm. Entomolithus paradoxus, Linnreus, 1759, Act. Reg. Acad. Sc., Holm., p. 22. t. 1. 

f. 2. Tril. punct., Brunn., Kjobenh, Sellsk. Skrivt. nye Samml. 1. 394. Entomostrac. 
punct., Wahl. (1821), Act. Soc. Sc. Ups. v. viii. 32.1. 2. £ l.-tail only. Calym. variolaris, 
Brongn., Crust. Foss., t. 1. £ 3 A. (not B.) Cal. punctata, Dalm. Pal. 47. t.2. £ a, b. 
Murch. SiL Syst. (1839), pl. 23. f.8. Phacops variolaris, Emmrich. Diss. (1839), 20. 
Asaph. tuberculatus, Buckl. Bridgw. Tr., pI. 46. f. 6. EncrinuTUs punct., Emmr. (1845), 
Neues Jahrb.42. Encrinurus Stokesii, M'Coy (1846), Syn. Silo Foss. Irel., t.4. £ 15. 
Pal. Foss. Woodw. Mus. (1851), p. 158. E. punctatus, Corda (1847), Prodr. Tril. Bohm. 
91. fig. 55. bona. Cybele punct., Fletcher, Quart. Geol. Jour. (1850), vol. vi. pI. 32. f. 1-5. 

E. ovatus, biuncialis; glabella clavata convexa sed parU'm i1ljlata tuberculosa; tuberculis 
anticis pauTlo majoribus, in arcu dispositis, slilcis glabellaribus brevibus vix inter tuberculos 
magnos visis; genis convexis profunde marginatis, tuberculis sub oculo valde elevato angusto 
collocatis, angulis spinosis; hypostomate basi subcompresso, rostro apiculato; thorace a:ri 
pleuris curvatis paullo angustiore, segmento septimo decimoque brevi-spinosis; cauda longe 
triangulata, lateribus ante apicem nunc planum recurvum, nunc dejlexum obtusiorem contractis; 
costis lateralibus 8 obliquis, ad apices prominulis ; axi nec convexo, annulis crebris per medium 
om nino obliteratis, tuberculis quinque vel sex in serie longitudinali dispositis. 

Var. a. Calcareus.-Cauda in mucronem planum seu recurvumproducto. 
Var. f3. Arenaceus.-Cauda apice dejlexo obtusiori. 

The original Swedish species appears certainly to differ in no respect, so far as the tail 
is concerned, from that common in the Dudley limestone; the tubercles on the 
lateral ribs, on which so much stress has been laid, being always present, either at 
the origin of the rib or on its surface. And the species is pretty well represented 
by M. Corda from Swedish specimens. The thorax rings we have not seen from 
Sweden, but they are tubercnlate as ours are, according to the figure above 
quoted. 

The variety we have called arenaceus appears to differ only in the abrupt ending of 
the tail, which, instead of being horizontal and drawn out into a mucro of variable 
length, as in the limestone specimens from Dudley and elsewhere, is deflexed and 
blunt. But the specimens from the Caradoc and Llandeilo sandstones agree so well 
in all other particulars, the tubercles collected round the eye, the number of ribs 
aud tubercles on the tail, &c. &c., that it cannot be separated as more than a 
variety. Its name indicates its usual habitats, and the deficient development of the 
tail may be connected with the deficient supply of calcareous matter. Upper 
Caradoc specimens are almost always smaller; occasionally, as at Bogmine, in 
Shropshire, they are of full size. Some Ludlow specinlcns have the glabella nar
rower, and but fonr tubercles down the axis of the tail. 



BRITISH FOSSILS. 7 

Localities.-Iu Bala Rocks, Pwllheli, Carnarvonshire; Mathyrafal Wood, Mont
gomeryshire; also Westmoreland and South Wales. In Upper Caradoc Sandstone, 
var. {3, May Hill and Tortworth, Gloucestershire, in great abundance, first observed 
at the latter place by T. 'Veaver, Esq.; Bogmine, Shelve; in the "Pentamerus 
Limestone" of the Hollies, and of Buildwas, Shropshire, abundant. In Wen
lock Shale; Var. ". Woolhope. In Wenlock Limestone; Dudley, Walsall. In 
Upper Ludlow Rocks; Pilliards Barn, Woolhope. Ludlow Rocks of Marloes 
Bay, Pembrokeshire, var. {3. 

Foreigrt Localities.-Sweden, Norway, Russia, in Lower Silurian; Gottland, in Upper 

Silurian. tff4-1/8-/J..., 
3. E. variolaris, Brongn. sp." CaZ!Jmene, BRONGN. (1822), Crnst. Foss. t. 1. f. 3 B. (not 

A.) PARKINSON, Org. Rem., iii. pl. 17. f. 16. MURcmsoN, Silo Syst. (1839), pI. 14. f. 1. 
mala. (not of EMMR.) SALTER, Mem. Geol. Surv. (June 1848), vol. ii. p. 1. 344. 
FLETCHER, 1850, Quart. Geol. Journ., vol. vi. pl. 32. f. 6-10. Zethus, M'Coy (1851), Pal. 
Foss. Woodw. Mus. p. 157. 

E. ovatus, obtusus, sesquiuncialis, capite et thorace E. punctato simillimis, sed glabella 
inflata, nec antici! tuberculis in serie transverso dispositis, genis per to tum tuberculatis, 
angulis rotundatis; hypostomate basi convexo; thorace ax; inermi, pleuris rugoso-tuberculatis; 
cauda convexa brevi trigona. ax; convexo pauci-annulato, annulis subrequalibus 9-12 ;nter
ruptis et in tuberculos vaTie dispositos insectis, lateribu8 costis 7, dejlexis, srepe tuberculatis; 
apice abrupto dejlexo. 

Professor Burnreister in the supplement to his valuable work (ed. 2. p. 115), pointed 
out the obvious discrepancy between the two figures referred by Brongruart to his 
Cal. variolaris, and in a great measure set the synonyms right. But he was 
wrong in quoting the figures in the Bridgwater Treatise and Emmrich's description 
as for this species, which has obtuse and rounded, not spinose angles to the head. 
The characters of the tail are amply sufficient to separate the two common species; 
and I may add that those of the head, even if the angles are broken, are also well 
marked, the glabella of E. variolaria being inflated and equally clothed with large 
tubercles, whence the name" Strawberryheaded Trilobite;" while in E. punctatus 
it is convex, but not inflated, and in front has the tubercles distinctly gathered 
into a tranverse series or crest, a character more marked in our next species. 
There should be no more confusion as to the names, since the pUblication of 
Mr. Fletcher's figures and description quoted above. 

Localities.-Wenlock Limestone and Shale. DornIington Wood, W oolliope; Dudley 
and Walsall (abundant.) 

4. E. multisegmentatus, Portl. sp. Amphion, Portlock, G. Rep., pl. 3. fig. 6 (too many 
side ribs.) Ampyx baccatus, id. (head), fig. 11. E. multisegm., Emmr. (1845), Neues 
J ahrb., p. 43. 

E. sesquiuncialis, depressus? glabella valde clavata, ad basin angusta, tuberculosa, a 
genis convexis profundi! separata; tuberculis magnis anteriils in cristam transversam arcu
atam collocatis; genarum tuberculis (nisi duobus maximis), minoribus, caudalongi! triangulata, 
apice acuto nee producto dejlexo, axi angusto annulis numerosis circiter 30, solum prope 
apicem obliteratis; lateribus 12-costatis, costis arcuafis diflexis. 

The crest of large tubercles, parted in the middle, along the front of the glabella, as 
well as the numerous ribs of the tail, are good marks of this elegant species. There 
can be no doubt the two portions above cited belong to each other. 

Localities.-Lower Silurian [head and tail], Tyrone; Montgomeryshire [tail only). 

J. W. SALTER. 
A u[J'lJst, 1853. 
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DECADE VII. PLATE V. 

CYPHASPIS MEGALOPS. 

[Genus CYPHASPIS. BURMEISTER. (Sub-kingdom Articulata. Class Crustacea. 
Order Entomostraca. Tribe Trilobitrn or Palrnadrn.) Head tubercular, 8trongly mar
gined; glabella very convex, resembling half an egg, much shorter than the head, 
without lobes, except a small basal pair which are longitudinal, oval, and deeply divided 
from the base of the glabella (and an obscure furrow above these on each side); cheeks 
very gibbous, the smooth eyes rising to a high level, without an ocular ridge; facial 
suture direct forwards to the margin from the eyes, and behind cutting the posterior 
margin near the angle, which is long-spinous; a small rostral shield present; thorax 
of 11 to 17 rings (or more ?), the sixth j oint of the axis frequently bearing a spine; 
pleural grooved; tail small, of few rings. K,;cpos, a convexity; 1ttr7l"1s, a~shield, in allusion 
to the inflated carapace.] 

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

DIAGNOSIS. C. parvulus; capite undique granuloso, Ironte rotundato; 
glabella subltemispherica, nec gibbd, oculos maximos ~,ix supereminente; 
lobis posticis obo'Catis angustis; genis latitudine glabcllam (Equantibus; 
angulis lon[Ji-cornutis; limbo ante glabellam dcclivi an,qusto-vix margini 
incrassato latiori; tlwraee segmento sexto armato, spina crassa appl'essd 
cauda; apicem attingclIte; pleuris inermibusj caudd lateribus unisulcatis. 

SYNONYMS. 

pI. 4. fig. 5. 
vol. iv. 412. 

Harpcs? mcgalops, M'Coy (1846), Synopsis Sil. Foss. IreI. 
Harpidella megal., Ann. and Mag. Nat. Rist. (1849), 

\Ve 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. 

DesC1·iption.-Olle 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 ineh. General form convex 
and truly ovate, with the extremities obtuse. Head very convex and 
strongly granulose, in form ,1,bout a semicircle, but contracted at the 

~ll~ 7E 
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posterior angles just in front of the strong curved spine, so that the 
sides are somewhat square. The spine is about equal in length to 
the head; it is directed first obliquely outwards and then curved a 
little towards the thorax again, reaching as far as to the 7th seg
ment. The glabella is very convex, parallel sided or slightly para
bolic if its whole contour be taken into account, but half egg-shaped 
if the small lateral lobes are excluded; it occupies about one third 
the width of the head, and extends forwards only about two thirds 
its length, a considerable though not very: broad space being left 
between it and the thickened front margin. This space, together 
with the margin itself, about equals one third of the length of the 
glabella. Only one pair of lobes are present, which lie at the base 
of the glabella; they are convex, longitudinally ovate, narrow, each 
about one fifth the entire width of the glabella, and circumscribed by 
a deep sulcus, which divides them as much from the glabella as from 
the cheeks. These last are high-conical, and at about half-way up the 
head and near the glabella, bear the large, prominent, smooth eyes, 
which rise nearly to a level with the highest part of the glabella; a 
thick margin, continuous with the front margin, surrounds the cheek, 
and is separated from it by a strong sulcus, which does not quite 
reach the termination of the neck furrow; there is no abrupt hollow 
or any depression at the angle. The facial suture, contrary to its 
usual course in this genus, turns considerably outwards above the 
eye to cut the front margin-along which it runs; beneath the eye 
its course is abruptly outwards to the end of the posterior margin
a little within the base of the spine. The neck segment is tolerably 
broad and prominent, and the neck furrow deep and straight. 

The thorax is much less convex than the head, and is always 
a little longer than it; it consists of 11 joints, with the axis 
moderately convex, tapering quickly backward, and of rather greater 
width than the pleurm, especially at its anterior and posterior ex
tremities; in front about equal to the width of the glabella. The 
6th segment of the axis is greatly swelled and produced back
wards, giving rise to a straight horizontal spine, which lies upon the 
surface of the posterior rings, and nearly reaches the end of the tail. 
Fleurm short, Rattish, divided nearly to the tip by a strong, straight 
groove, the fulcral portion being of the same width as the posterior 
half. The ends are thickened, truncate, and very faintly bilobed ; 
the fulcrum is placed at about half-way along the pleurm in the 
middle segments,-at a less distance posteriorly, and beyond it the 
forward edge of the plema if> sharpened or f,"tcetted for the purpose 
of rolling up. Tail small, trantlven:iC', and but slightly convex, much 
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less than half a circle, its entire width being but little more than 
that of the ghbella,; the axis is short conical, occupying one third 
its width, with one distinct ring, another more obscnre, and a ter
minal joint; sides with one distinct upper furrow, which docs 
not reach the margin. 

All the prominent parts of the surface of the l)ody 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. 

Val'icdions.-The forehead portion of the glabella in our figs. 3 
and 3* is much smaller and less inflated than usual, giving the glabelJ~1 
a parabolic instead of sub-rectangular form; and the same variation 
is less conspicuous in fig. 7. In other respects they seem to be 
identical. Some Lower Silurian specimens have the space in front 
of the glabella a little wider than in those from Duclley, but even 
in Dudley specimens the anterior margin is sometimes narruwer 
than this space and sometimes broader. 

Sex.-Under the genus Rmnopleu1'ides, described further on, ftt 
plate 8, the possible indication of sex by certain OrIl:1ments or appen
dages to the dorsal surface is ad vcrtcd 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, (lUe 
specimen (fig. 7 ) h",8 the spine nearly double the ordinary length, or 
twice the length of the five anterior thorax rings. And this varia
tion, which we can hardly help regarding as indicative of the male, 
is accompanied by a less inflated glah;lla, the basal lobes being set 
more widely ap:ut, as above mentioned, and by a somewhat more 
pointed form of the hearl. In O. Burrrneiste1'i, the large Bohemian 
species, the curved dorsal spine always occurs on the same 6th seg
ment, and is alwnys 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 Oymothoadm, a group of Isopod crustacea 
very analagous, though probably not closely allied to, tIll' Trilobites. 
In the genus Sphw1'oma, the male of one species, S. diacll'1110, is 
characterized by the presence of a spine very much like that of 
Oyphaspis, and occurring too on the 6th thoracic segment; ill the 

" In EncrinuTus pllnctatl1 .• , described above, pI. 4, such spines, hut much shorter, occur 
on the 7th and 10th segment; and there are certain trilobit~s, Sao "i!'-'U/(f and BruulclI,' 
spillifer, BarralHle, for example, that have a prominent spine on every thorax ring: RO that 
we must estimate this character at no more than its proper vallie. 
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female of that species, a rudimentary spine or tubercle is all that 
occurs. Several others are described, S. armata, &c., distinguished 
by such an appendage; it may perhaps be proved that some of these 
are males of the unarmed species. 

Affinities. -As nearly all the known species are double the size 
of this, a close comparison is not necessary; and Cyphaspis Bur
meisteri, Barr., besides its very much larger size, has 7 to 15 
thorax rings according to its age, and the tail with five rings to 
the axis; the space, too, between the glabella and front margin is 
very wide: the posterior head spines short, reaching only to the 
4th ring. Like our species, it bears a spine on the '6th thoracic 
segment. C. Ba1'/Ymclei, Corda (the species called formerly, with 
doubt, C. clc~vifl'Ons, 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. 
C. ceJ'beJ'ns, of the same author, has the head fringed with spines; 
and the Devonian species, C. ceratophthalma, Gold£, besides its 
greater bulk and much more convex head, has a scrobicula or pit at 
each of the posterior head angles. The pretty Swedish species, 
C. elegantnltts (Proetns eleg., Ange1in), is more like ours, but has an 
elongate head and 12 unarmed thorax rings. In fact there is no 
published fossil which can be confounded with it. 

The genus is more rich in species than might be supposed, but 
they have only been discovered of late years. C. cemtophthalma, 
Gold£, of the Eifel, furnished Professor Burmeister with the type, 
which he described in 1842, in his original work; since which time 
Barrande, Loven, and Sand berger have made us acquainted each 
with a few species. U. Corda has largely swelled the list, divid
ing the genus into Goniopleum, 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. N ow 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 ll-ringed 
species, with that originally described by Burmeister. 

History.-Abundant but very imperfect specimens of the head 
of thi.s little trilobite were detected by Professor M'Coy, and 
carefully de'Ocribed by him in his account of the Irish Silurian 
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fossils. His specimens were not perfect enough to enable him to 
see the true position of the large eyes on the head, nor the strong 
granulation of the glabella, and he referred it therefore, with a 
doubt, to the genus Harpes, suggesting that it might form a new 
group allied to thl1t genus; this idea was carried out in his classifi
cn,tion of the Briti,sh Trilobites, in the Annals of Natural History, 
for December 1849, in which this trilobite stands as the type of a 
proposed new genus, Harpidella, and the granulated surface is 
mentioned. In a communication from him lately, he is agreed with 
me in identifying these perfect specimens with those described by 
himself. It is mentioned by myself, Proceed. Brit. A:1soc., 1852, 
Sect. p. 57. 

British Localities and Geologicctl Range.-LLANDEILO FLAGS to 
LOWER LUDLOW ROCK. In Llandeilo flags; sandstones of Ardaun, 
Boocaun, Oappacorcogue, 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 Oader Dimnael, near Corwen, N ort h vVales; 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]. 

EXPLANATION OF THE PLATE. 

Fig. 1. A nearly perfect specimen, from the Lower Ludlow Rock, Abberley; natural 
size. 

Fig. I *. The same, enlarged. The tail in this figure is rather too large, both as to 
length and breadth. 

Fig. 2. A fine specimen from Dudley, in the collection of T. W. Fletcher, Esq. 
:Fig. 2 .... The head, magnified, and dissected at the suture. The glabella and its basal 

lobes are in this of'the usual form. 
Fig. 3. A variety from Dudley (Mr. Gray's coil.), in which the glabella is shorter and 

more parabolic in outline; it is a rare variation. 
Fig. 3*. The same, magnified. 
Fig. 4. A fragment from Dudley, placed laterally in the rock, and showing the dorsal 

spine parallel to the body, and reaching to the tail. (Mr. Gray's cabinet.) 
Fig. G. Magnified dissections of the thorax; 11, the anterior segment, with its pleurffi 

obliquely truncate at their ends; b, the 6th segment, showing the broad deep 
pleural groove and the long dorsal spine; c, the last or 11th segment; e, the 
small transverse tail. 

Fig. 6. A lateral view of the head, magnified. 
Fig. 7. A specimen, from Dudley, with the dorsal spine greatly elongated. Natural size, 

and enlarged. (?Ir. Fletcher's colI.) 
:Fig. 8. A head from Cader Dinmael, Denbighshire ; Bala limestone. Natural size, and 

enlarged. 
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Other British Species. 

Only one other certain species of the genus has yet occurred in England, and that S() 

like the C. (Proetus) elegantulus from Gottland, that if it were not for some differences in 
proportion, long head spines, &c., it would have been thought the young of that species. 
Its characters may be thus given ;-

C. pygmfI!us, sp. nov. [Proetus elegantulus, Angelin (1852), Palalontol. Suec., t. 17. 
fig. 7. Loven (1845), Ofvers. Kong!. Vetensk. Akad., t. 1. fig. 4. junior ?] 

C. minutus, ovatus; capite granuloso [ronte paullum producto; glabella depressfi genis 
angustiori, lobis basalibus rotunda tis ; oculis parvis; limbo antico angus to tumido, angulis 
posticis longispinosis; thorace segmentis 12, axi angusto, pleuris acuminatis-posticis re
curvatis,[ulcro antice ultra dimidium posito; caudfi minutfi, lateribus costatis. 

Not two lines long, (while C. elegantulus grows to an inch and a half,) depressed, 
the head rather more than one third the entire length; glabella round oval, the 
small basal lobes full twice their diameter from each other. A narrow and tumid 
space lies between the glabella and the somewhat produced and narrow front 
border. The cheeks are considerably wider than the glabella, and bear the small 
eyes at a short distance from the latter; their angles are produced into long diver
gent spines, which reach as far as to the 7th or 8th thorax segment. The pleural 
are wider than the axis, and have in front the fulcrum very remote, behind it is 
not quite one third away from the axis. The tail is very small, the axis and sides 
are ribbed, but it is too imperfect to be described properly. 

The characters above mentioned may be those of a young specimen ; but it has the 
full number of rings, and in this genus they increase in number with age; the head 
is not nearly so produced in front, nor the glabella 80 convex as in C. elegantulus, 
and the head spines are proportionally much longer; above all, the Gottland species 
has blunt pleural, and iu ours they are decidedly acuminate, the hinder ones being 
even recurved at the tips; the pleural are grooved nearly to the ends. 

Locality.-Eastnor Castle, Malvern Hills j in Wenlock shale. 

J. W. SALTER. 

A tlgust, 1853. 
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DECADE VII. PLATE VI. Fig. I, 2, 3. 

ACIDASPIS JAMESII. 

[Genus ACIDASPIS. MURCHISON. (Sub-kingdom Articulata. Class Crustacea. Order 
Entomostraca. Tribe Trilobitre or Palreadre.) Capable of rolling uP. or even contractile 
into a ball. Head short, broad, truncate in front; the glabella broadest at the base, with 
a median portion strongly separated from the three lateral lobes, which are obscurely 
divided from the cheeks (and often connate with them); cheeks thickened, generally 
spinose at the margin, and with the angle produced into a spine; eyes smooth, convex, 
(occasionally elevated on a long peduncle) connected with the front of the glabella by a 
strong ocular ridge; .neck segment much enlarged, and generally produced into spines; 
body of 9 or 10 segments (fewer during the metamorphosis), with a narrow convex 
axis, and horizontal pleurre which are produced at their ends into spines ; tail small, axis 
abbreviated, limb multidentatct with one strong lateral rib on each side produced beyond 
the margin. (lJClS, mucro; amm, scutum.] 

DIAGNOSIS. A. latus, depressus, granulosus; capite haud convexo, 
glabella triangulari, utrinque lobis duobus ovatis a gena dilatata fere dis
tinctis-tertio obscuro; oculis medianis; jugo oculari obscuro; angulis 
brevispinosis; thorace segmentis 9 unispinosis, caudd spinis 12, primariis 
fortibus parallelis, reliquis minutis,-terminalibus sex, externis utrinque 
duobus. 

SYNONYMS. Acidaspis bispinosus (M'CoY), SALTER (June 1848), Me
moirs Geol. Surv., vol. ii. pt.!. pI. 9. fig. 5 (not f.4.) Acid. Jamesii, ide 
(1852), Proceed. Brit. Assoc., p.57. 

We have now sufficient materials to illustrate completely an 
Acidaspi8 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 I. Murchison; the 
former having fully characterized the genus * but a very short time 
after the publication of the" Silurian System," in which the com
plete head of the more common Wenlock species was figured, and a 
new genus proposed to mark its peculiarities . 

.. De Trilob. Dissert. inauguralis (183\»), 53, Berlin. 

[VII. vi.] 7 F 
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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 Acidaspis; 
the head, thorax, and tail being literally crowded with spines 
wherever an available angle occurs. The neck segment is produced 
into 1, 2, 3, or even 8 spines. In the thorax, the segments of the 
axis have sometimes two long spines on each, and the pleural 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 Trinucleus, or contrasted with the long frontal spine of A mpyx. 
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. Emmrieh, who wished to show that all trilobites had nearly 
the same number of body rings-about 20 or 21-noticed that 
his genus Odontopleura possessed a much fewer number than tri
lobites in general; and he proposed to consider the thorax seg
ment as compounded of two, the free joints of which were, exhi
bited at the ends of the pleural. 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 i~ 
quite certain that the anterior and posterior divisions of the pleura 
are both extended, and this character is peculiar to Acidaspis, and 
to some only of the species. Barrande has shown that the segments 
of the thorax: increase in number with age. The genus is found 
both in Lower and Upper Silurian, and in Devonian strata. 

Description.-General form broad and depressed, the surface 
granulose, the edge fringed with radiating spines. The length, ex
clusive of the spineR, 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 
l6 spines, which increase ill size towards the outer margin; below 
th('se there is an abrupt contraction, followed by a widely divergent 
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spine, which is much shorter than the width of the cheek. The eye 
is placed midway up the head, a little in advance of the greatest 
convexity of the cheek, and at one third outwards from the glabella, 
with which it is connected by a very slightly prominent ocular ridge 
(perhaps stronger when the crust is perfect). The facial suture ap
pears to run along with this ridge forward, and behind the eye it 
takes an outward direction and cuts the posterior margin just under 
the base of the angle spine. The neck furrow is very strong, and is 
overhung by the gibbous inner base of the cheek. 

Glabella broadly triangular, not very convex, with a distinct 
median lobe and two pairs of round lateral lobes, besides a third 
upper prur, which are small and not distinctly separated from the 
cheeks. The basal lateral lobes of the cheeks are equaHo the median 
lobe in width, and are well separated from the most convex portion 
of the cheeks; above they are fused with them, as is also the upper 
or second lobe on its outer edge, but both of these lobes are circum
scribed above and below, and on their inner edges by deep furrows; 
the glabella appears on the whole to be quite distinct from tho 
cheek. The neck segment is not cut off by any distinct furrow; it 
is convex, expanded backwards, and produced into two somewhat 
divergent spines, about equal in length to the glabella. The front 
of the head is truncate, and its middle portion as usual free from 
spines. Surface of the head covered with large and small granules, 
set thickest on the glabella and gibbous base of the cheeks. 

Thorax horizontal, except the very convex axis which occupies 
:rather more than a quarter its width; of 9 segments, which an~ 
each semi-cylindrical (plcvre d bm~rrelet, Barrande), and ornamented 
with granules (fig. 2). They terminate in a fltrong spine equal in 
length to the pleura, and bent backwards at right angles to it on 
the hinder segments; in the forw~1rd ones the spines are shorter, 
and set at an obtuse angle. When th~ interior cast of the thorax 
is examined (fig. 3), the pleurm are not seen as semi-cylindrical, out 
much flatter, and a broad raised ridge runs obliquely along their 
upper border, leaving a fb,t space behind. This is, of course, due to 
the different thickness of the crust at different points. 

Tail minute, semicircubr, with a small, narrow, and convex axis 
of two joints, the limb flat, except the convex ridge which runs oh
liquely from the axis to the primary spine on each sicle. These 
spines are directed backwards, parallel to each other, and extend 
nearly as far as those which run out froIn the last of the Lody 
segments. Between these are six small equal marginal spines, and a 
flair of similar spines outside the large oues on caeh side of the t'lil. 
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Scattered granules, like those on the head, are sparingly distri
buted over the more convex parts of the body rings, and occur 
both on the axis and sides of the tail (:fig. 2*). The spines are all 
smooth. 

V ariations.-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 
pleurre less convex, and their spines more divergent, and the glabella 
is somewhat widened and deeply furrowed. In addition, the cheek 
margin appears to overhang more, and to be contracted much more 
decidedly above the spine. The terminal spines of the tail, too, are 
rather more crowded. 

A.tJinities.-Except with the species next described, and with 
which I formerly united it, there is no British fossil which has any 
near resemblance. Among foreign species, A. mira, Barrande, has a 
pair of neck spines, but has the eyes far backwards, and is a true 
Acidaspis j A. Prevosti and A. Dufrenoyi, Barrande, which belong, 
perhaps, to the same section with A. Jamesii, have but four terminal 
and two extremely long primary spines to the tail i and A. Ver
neuilii and A. vesiculoBa, which belong to the section Trapelocera, 
and possess each two neck spines, have the eyes remote, as in the 
Wenlock species quoted in our next description. 

Locality and Geological Position.-LLANDEILO FLAGS. Fig. 1, 2, 
from the sandy schists of Newtown, Waterford. Fig. 3 is in black 
slate, Duncannon, Wexford. (Mus. Geol. Survey, collected by 
Capt. James, R.E.) 

ACIDASPIS BISPINOSUS. 

DECADE VII. PLATE VI. Fig. 4. 

DIAGNOSIS. A. capite convexissimo, glabelld lobo media no ovali gibbo per 
totum capitis extenso, lobis lateralibus utrinque tribus minutis linea rib us ; 
oculis ante medium gena rum positis; cervice bispin08o. 

SYNONYMS. A. bispinosus, M'CoY (1846), Synopsis Sil. FOBS. Ireland, 
pl. 4. fig. 7. (not Odontopleura bispinosa, EMlIIRICH, 1845), see M'CoY, I.e. 

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 sca,rcely thricc 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 oval lateral lobes on each 
side, and a minute upper third one, only skirting the base of the 
large central one, and not indenting its sides, as they do in most 
other species. In front, this protuberant lobe pushes forward the 
anterior margin and makes it sinuous, and behind it is immediately 
succeeded by the two short diverging neck spines (with a small 
tubercle between them), no space being left for a large neck seg
ment. The cheeks are roundish, rather convex, and steeply bent 
downwards, as shown in our lowest figure, which is a section of 
the head; they have a thickish border separated by a strong 
furrow, and studded on the edge by scveral small spines, and they 
are enlarged outwards so as to overhang the base of the stout spine 
which occupies the posterior angle. Between the projecting anterior 
margin of the cheeks and the equally projecting front, the border is 
depressed on each side of the glabella, so as to form a hollow curve 
in which the facial suture terminates. The posterior margin of the 
cheeks is uneven, and shows a slightly impressed neck furrow. The 
eyes are apparently large and prominent, with a tubercular eye lobe, 
and are placed full half-way up the cheek, and about half-way out4 
ward, or rather more, from the convex lobe of the glabella. Between 
the eye and the small glabella lobes, and parallel to the latter, the 
space is filled up by a longitudinal swelling or lobe, rising above the 
surface of the cheek, but fused with it towards its prominent base. 
An oblique ridge below the eye connects that organ with the stout 
widely diverging cheek spine, and along this ridge the facial suture 
runs, and is supposed to terminate just within the base of the spine, 
but the head could not have been separated at the facial sutures. 
Coarse tubercles, with a few finer ones, cover the whole of the head 
except the shallow furrows; they are not, however, distinct on tho 
cheek border, nor on the ocular ridges. 

Affinities.-Now that we have a perfect head oHhis species, there 
is no other with which it could be confounded. The figure given by 
Professor M'Coy, cited above, is quite correct, but it was from a 
very fragmentary specimen, and both he and myself regarded tho 
first found specimens of A. Jamesii as identical \vith 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 
onea 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 (moRt inadvertently 
connected with it in the "Memoirs Geol. Surv.," vol. ii. pt. 1. pI. 9. 
fig. 4) has much morc 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 allicd to it. 
Mr. Fletcher, of Dudley, has named it A. Barrandii, and will 
publish it shortly. It must form the subject of a future plate, as ib 
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. bisp'inosa, 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 
casc refers to the double spinous terminations of the pleurlB, not to 
the projections from the neck, which appears to be smooth and 
unarmed. 

British Locality and Geological Position.-LLANDEILO FLAGS; 

In the limestone of the Chair of Kildare, county of Kildare, which, 
by its numerous fossils, is exactly referable to the age of that of 
Llandeilo and Bala. [Coll. Geol. Survey.] 

EXPL.A.J."ATION OF PLATE VI. 
Fig. 1. Head of Acidaspis Jamesii, natural size. Newtown, Waterford. 
Fig. 1"'. The same magnified. 
Fig. 2. Body; shows also portion of the head. Same locality. 
:Fig. 2"'. Portions of the s:tme, magnified; a, external surface of one of the thorax rings; 

and b, the 12-spined tail. 
Fig. 3. Interior cast of :tnother specimen from the slates of IVexford. This specimen 

is the same as that figured Mem. Geol. Survey, vol. ii. pt. 1. pI. 9. f. 5. 
Fig. 3"'. Shows portions of the same, magnified; a, the cheek with its spines; b, the 

tail with its marginal spines. 
Fig. 4. Acidaspis bispino8us, M'Coy, nat. size. Chair of Kildare. [Survey Coli.] 
Fig. 4*. The same. magnified. 
}'ig. 5. Section of the gibbous head. 
:Fig. 6. Tubercles and granules of the surface, highly magnified. 

Notice of one or two otlter Britislt Species. 

3. There is a species found in the Ba1a Limestone, of which we have only a portion of 
the head. It differs from A. Jamesii in having fewer and larger tubercles on the head, and 
the central glabella lobe broader in proportion to the side lobes; it is too imperfect to 
name. 

-1. The head of a small species, about equal in size to our figured specimens of A. bi
sl'inosu8, occurs with it very rarely in the Ch:tir of Kildare, Ireland. The central glabella 
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lobe is very large, and the lateral ones minute and pressed against the sides, as in that 
species, but the former is parallel-sided instead of oval, not nearly so convex, and instead 
of being covered equally with small tubercles, is studded with a double row, five on each 
side and a terminal one, of large boss-like ones, between which the surface is finely 
grauulated. Similar large tnbercles occur on the space between the glabella and the 
forward eyes, and even on the front margin. If it were more complete (we have only 
the central part of the head without the cheeks), it might be called A. biserialis. 

5. There is a narrow transverse caudal shield, also from the Chair of Kildare, the hinder 
margin of which is closely serrated by 19 long spines, the primaries being not much longer 
than the others. It resembles A. radiata, Goldfuss. 

Lastly in the Llandeilo or Bala rocks (U Caradoc sandstone") of Shropshire, a small 
and pretty species, half an inch long, occurs. It has six terminal spines to the tail, as in 
A. Jamesii, but the primaries are more divergent, as are the spines of the thorax. The 
head has longer spines at the angles, and the glabella is truly triangular and very distinct 
from the cheeks, the lowest lobes much larger than the second, and the nppermost quite 
obscure. The eyes are more backward and the cheeks mnch smaller. We may define it 
thus :-

6. A. Caractaci, sp. nov. A. semiuncialis, capite semilunari convexo, glabella late 
triangulatii, tuberculata, a genis convexis bene distincta, utrinque bilobata; lobo basali cen
tralem requante rotundo circumscripto, quam secundo duplo latiore, hoc distinctissimo obovato : 
superiori obsoleto: [cervice-?] thorace ax; convexo, pleuris ad apices dej1exis bispinosis, 
cauda 12 (vel 14?) dentata, spinis primariis fortibus paullum divaricatis, terminalibus 
minutis 6, externis 2 (vel 3); ax; convexo. 

Locality.-Gretton quarry, near Cardington j a locality rich in all the characteristic 
Bala species. Lichas laxatus, Phacops conophthalmus, and P. truncato-caudatus, 
Calymene Blumenbachii, IOrenus, &c. occur with it. 

The species which is to be considered the true type in Britain of the section Acidaspis 
proper, is the A. Brightii, Murchison, which we hope, with the assistance of onr friends 
at Dudley, to publish hereafter. Several British species will then be enumerated as 
belonging to that section, and among them a new species, A. cOTonatus, Salter, formerly 
called A. Brightii (Mem. Geol. Surv., 1. c. pl. 9. f. 8. 9.) 

J. W. SALTER. 

A 1igUBt, 1853. 
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DECADE VII. PLATE VII. 

TRINUCLEUS LLOYDII. 

[Genus TRINUCLEUS'" (Llhwyd) MURCHISON. (Sub-kingdom Articulata. Class 
Crustacea. Tribe Trilobital.) 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. [BARR.]; body six
ringed, fewer, 0-6, during the metamorphosis. CRYPTOLITHUS, Green.] 

[Sub-genus Trinucleus. Eye line and ocular tubercle obscure; glabella lobes indistinct.] 

DUGNOSIS. T. rotundus planus, testa tenui; glabella pyriformi abbre
viatd nee genas . excedente, subcarinatd; cervice spinifero; fimbria margi
nali conca va, punctis minutis radiatis crebris in ordines 6 concentricos 
collocatis; alis magnis triangulatis, caudam attingentibus, spinis longis 
parallelis [nunc truncatis inermibus?]; cauda concava truncata, sulcis 
lateralibus. 

SYNONYlIIS. Trinucleus Lloydii, MURcmsoN (1839), Silurian System, 
tab. 23. fig. 4. E~L\1RICH (1839), Dissert., p. 53. MILNE EDW. (1840), 
Crust., vol. iii. 331. T. granulatus (WahL), BURMEISTER, Tri1ob. (1843), 
66; 2d ed. (1846), p.57. SALTER (July 1847), Quart. GeoI. Journal, 
p.254. PHILLIPS and SALTER (June 1848), Memoirs Geol. Surv., vol. ii. 
pt. 1. p. 240. 

V AR. {3. Corndensis.-angulis posticis capitis orevioribus, figs. 2 and 6. 

This elegant species is abundant in Carmarthenshire and in the 
mining district of Shropshire, the only localities in which it has yet 
been observed; for although it has been supposed identical with a 
species common in Sweden, it is apparently quite distinct, and it is 
here figured as well to clear up this point, as because it is an excel
lent illustration of the remarkable genus to which it belongs. 

DescTiption.-Length about three quarters of an inch, and width 
one inch. General form fiattish, 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 nucleus, in allusion to the three convex portions of which the 
head is com posed. 

[VII. vii.] 7 G 



2 BRITISH FOSSILS. 

Head occupying more than half the entire length, and forming a 
semicircle, exclusive of the long depending ears which reach to 
about the middle of the tail. The glabella is pyriform, moderately 
convex, not equal in width to the cheeks, nor reaching quite to the 
fringed border in front, but separated fi'om it by a narrow convex 
space (fig. 7, b.) In the strong furrow which surrounds the glabella, 
and at the anterior part, in a line with its front edge, are placed 
the two deep indentations characteristic of the genus * (fig. 6, a). 
The glabella is carinate along its lower half; it has on each side a 
slight longitudinal depression, and at its very narrow base one 
obscure lateral sulcus above the neck furrow. The neck lobe is pro
duced into a rather strong spine, with a broad base. Neck furrow 
shallow, continued along the posterior edge of the cheek, which is 
straight half-way, and then bends suddenly down to form the margin 
of the large triangular pendant ear; this is slightly concave, pierced 
by close set puncta, and bordered all round by a raised margin, even 
at the head angles (fig 4, a), where the spines are attached. The 
fringe which encircles the front is strongly concave on its upper sur
face, with a thick flattened edge, and very convex below, except just 
at the margin, where it is plain (see fig. 3) ; it is closely beset by 
radiating rows of small holes, six or seven in a row. Of these rows 
on the upper surface the two outer pores are set close together just 
within the thickened edge, the next pore much more remote, and 
placed at rather a greater distance from them than from the three 
or four close set rows which range along the inner edge (see fig. 1*). 
The fringe is equal in width all along the front, the glabella not 
invading it, as it does in some other species. On the under side 
(fig. 3) the fringe shows a similar arrangement, the space between 
the second and third row being much more considerable than the 
others, and frequently rising into a ridge. The spines are not very 
strong; they project abruptly from the posterior angle, and are 
not thicker at their origin than elsewhere; their direction is a little 
inwards rather than directly backward. In some specimens they 
are as long as the glabella, in others longer than it.t The body, of 
six flat joints, is equal in length to the tail, and the axis alone 

'" Professor M'Coy considers this an antennary pore, hut this is very unlikely; it answers 
exactly to the place where, from M. de Barrande's discoveries, the ascending processes of 
the hypostome are attached. 

t The facial suture cannot be traced in this species; in others, and especially in the 
section Tretaspis, it runs from the upper corners of the glahella to the eye, and thence to 
the posterior margin, just within the punctate border. I have formerly described it in 
this position, and cannot admit the opinion that it runs round the outer margin of the 
fringe. [Sec Barrandc, Syst. /:lil. 615, &c.] 
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shows any convexity; it is narrow, not occupying above one sixth 
the width of the thorax, and consequently is much narrower than 
the glabella; its rings show the usual division into two parts, an 
external arch and an articulating front portion. The pIeune are 
truly fiat, and only marked with a very faint diagonal furrow, but 
at their extreme end they are a little bent down and strongly 
indented (fig. 5). The fulcrum (fig. 5, c[) occurs immediately before 
the tip. Tail rounded, truncate, less than a semicircle, concave, 
except the axis; the latter is moderately convex, narrow, and 
tapering to a point which reaches the margin; it is annulated by 
seven or eight faint rings, which are indented in the middle. The 
sides of the tail have seven or eight furro,Ys, 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. 

Va1'iations-In many specimens the pendant ears are not so long 
as in our figured example, and consequently the posterior angles are 
more obtuse. This is particularly the case with those from the 
mining district of Shelve and Middleton, in Shropshire; these spe
cimens have also smaller head spines, and the ears are much 
smaller, and are truncated so as hardly to reach back beyond the 
first or second thorax ring. This variation may be designated by 
the name c01'ndensis, and if at all common (we have only seen it in 
specimens from one locality at present) may probably be charac
teristic of the female. We have figured a young specimen of it at 
fig. 2, and the head, magnified, fig. 6. The fringe in this specimen is 
scarcely concave, and the collocation of the pores into rows very 
indistinct toward the sides. 

Affinities.-It is sufficiently distinct as not to be easily con
founded with the common species, T. concent1'iC1tS, Eaton, (known 
better in England as T. Ca1'actaci, Murch.) The great size and pen
dant form of the large head-wings easily distinguish it from that 
species, and also from the T. fimb1'icttus, Murch. The concave cha
racter of the fringe distinguishes it from T. 1'adiatus, Murch., which 
too has a square form of head, from the enlargement of the Uppe1' 
corners of the fringe, and divergent not parallel spines. Its nearest 
ally, to which, indeed, several authors have referred it, is T. granu
latus of Wahlenberg and Dalman. Good means of comparison, 
however, are now given us by the accurate figures of Loven, who of 
course has access to the very specimens described by the Swedish 
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authors, and from his figure and description, T. granulatu8 differs 
in the thicker crust, and in the size, different shape, and greater 
extension furwards of the glabella, which invadcs 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 (" prrecipiti"). The 
punctation of the head (if indeed Loven's specimens were perfect in 
this part) shows but three or four rows at the most, and the outer 
row much enlarged (probably having two puncta in a common 
depression) while ill ours they are numerous and of nearly equal 
size. 

Histm'y.-First described by Sir Roderick 1Iurchison 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, wa·s noticed by 
Loven, '* who doubted its identity with his T. granulatu8 from this 
circumstance. Burmeister had previously, in 1843, 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 1'. graniulc~tus by myself in the "J oumal of the Geo
logical Society," and in the lists drawn up by Professor Phillips and 
myself in the Survey 1femoirs. I am glad now, from good spe
cimens, and more close observation, to correct the error. 

British Localrdies ancZ Geological Posiiion.-LLANDElLO FLAGS. 

In Carmarthenshirc; Dynevor Park, and ~.I<Brdy bach, Llandeilo; 
Blaen-dyffryn-garn and Coed Sion quarries, Llangadock, abundant; 
in Shropshire, Middleton and the country about Chirbury and 
Shelve, also plentiful. 

EXPLA-."'ATION OF PLATE VII. 

Fig. 1. Perfect specimen, from the Coed Sion quarries, Llangadock. Presented to the 
Museum of l'ractical Geology by the Rev. H. Lloyd. 

Fig. 1*. The same, magnified, showing the concave fringe perfect on the right hand of 
the specimen, and on the left, at a, the hollow impression left by its convex 
lower surface. The thorax and tail are represented as separate from the 
head; and at b, the abruptly vertical margin of the tail is just visible at the 
recurved tip. 

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

• Ofversigt Kong!. Vetenskaps Akad. (1845),10:1, p!. 2. f. 2. 
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Fig. 3. Portion of the uuder surface of the fringe, magnified, showing the wide space 
between the second and third rows of pores, and at a, the thick flattened edge. 
The fringe is hollow, and its substance very thin. 

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

Fig. 5. Extremities of two thorax rings, with strong indentations; a, fulcral point. 
Fig: 6. Head of fig. 2, magnified. At a, the indeutatious (for the attachment of the 

hypostome?) on each side is shown. 
Fig, 7. A section of the head and fringe, viewed rather from the upper side; a, the 

concavo-convex fringe; b, the narrow raised ridge between the fringe and 
the moderately convex glabella c; at d the cervical spine is shown. 

All the specimens in the Mus. Practical Geology. 

The name of this geuus can onl y b~ retained by general consent, for the typical species 
was formerly denominatecl CI',lJptolithus, and sufficiently described by Green; and had, 
indeed, received the name lYu/l{tinia a few months earlier in the" Geological Text Book" 
of Eaton, the Americau geologist. Bnt in this case strict priority may be allowed to 
yidd to classical feeling,-the nalle Trinucleus, a strictly appropriate one, having been 
used in one of the earliest figures given of these or any trilobites, viz., in Dr. Llhwyd's 
paper in the Philosophical Transactions for August 1698. The' Trinucleum fimbl'iatum.,' 
there figured, along with other trilobites, is the common Llandeilo species, now called 
T. concentricus or T. Caractaci. 

In a short communication to the Geological Society, read March 1847, I endeavoured 
to explain the structure of the pecnliar fringe of this genus, which had been beautifully 
fignred just before by M. Rouault. However irregularly scattered the pores may seem in 
some of the species, they can generally be traced as arranged in radiate lines; in T. 
radiatus and T. fimbriatus very strikingly so indeed. 

If these holes were elongated in the direction of the radii, so as to coalesce with each 
other, the intervening ridges would become hollow spines standing out from the head 
margin, and we shonld then at once recognize them 88 identical in structure wHh the 
marginal spines so characteristic of Acidaspis, and a few other genera. On the other 
hand, in the genus Harpe,I', not yet published in these Decades, the separation of the 
expanded fringe has not proceeded so far as in Trinucleus, the puncta in that genus not 
even piercing through the fringe, but only impressed upon it. 

This genus, like so many others, is now ascertained to undergo metamorphosis, at least 
so 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 
furnis11ed M. Corda with materials for the foundation of his genns Tetrapsellium, a naIlle 
which Illust of course be cancelled. The late division of the genus by Professor lWCoy 
into Trinucleus and Tretaspis, depends partly on this accidental circumstance; but the 
group Tretaspis will form a convenient sub-genus, distinguished by the other characters 
he has pointed out,-the glabella furrows, the more distinct ocular tubercle, and facial 
suture, &c. 

Trinucleus frequently occurs in a rolled-up form, as figured by Bey rich and Rouault. 
The genus appears to us strictly Lower Silurian; the specimens said to have been 
obtained from "Venlock Shale are not yet well authenticated. 

SECTION I. TRINUCLEUS proper. 
1. T. Lloydii. Above described. 
2. T. concentricus, }';aton. Trinucleum fimbriatum vulgare, Llhwyd (l G98), Phil. Trans., 

v. xx. tab. add. f.9. Ichnogr. Brit. (1690), tab. 23. at top. Tri/ob. Drongniart, Crust. 
Foss., t.4. f. 6, 7. Bigsby, Ann. Lye. Nat. Hist. New York, 1824, vol. i. pI. 15. f. 1. 
Nuttainia concentrica, Eaton, GeoL Text Dook (1832), pI. 1. f.2. Hall, Pal. New York 
(1847), pI. 65 and 67. T. Caractaci, Murch. Sil. Syst., pI. 23. f. 1. Ampyx (Cryptc!.) 
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Caract., Emmr. (1839), Diss. 51, bona. A. tesselatus, ib. 50. T. omatus, Salter, Quart. 
GeoI. Journ. (1847), v. iii. 253. (including all synonyms); Mem. Geol. Surv., v. ii. pt. 1. 
pI. 9. f. 1,2. T. Caraclaci and T. gibbifrons, l\f'Coy, Pal. Foss. Woodw. Mus., pI. 1 E. f. 14. 
T. Goldfussii, Barr. (1853), Syst. Sil. de Boheme, pI. 30. f. 29-40. T. omatus, ib. f. 41-60. 

-Junior (four body rings). Tetrapselliumpulchrum. Corda, Prodr., f. 18. [mala]. 

T. ovatus latus, jere rotundus, fronte subangulato, glabella obovata genis paullo longiore, 
gibb(l, nec lobala, fimbria subtus angulata insuper plana, interdurn lente concava, poris 
ercbris quincuncialile,' dispositis aut oblique radiatis, in ordines 4-5 concentricos (adfrontem 
scepissime interruptos) collocatis; alis modicis, spinis longis divergentibus; cervice spinifero ; 
cauda tlwraee breviore, ax; convexo ad apicem lente decurvo, lateribus .paullo concavis 
radiatim 5-6 sulcatis, margini abrupto declivi. 

There are three if not four principal varieties of this variable species, the differences 
mainly consisting in more or fewer rows of pores being continned round the 
front, and the glabella being sometimes as broad as the cheeks and sometimes 
narrower. But the differences are by no means enough to separate them as species. 
Variety 11, indeed, differs so much that if it were not for intermediate specimens, 
it would be difficult to believe it the same. A trifling alteration is necessary in 
the arrangement of the varieties from that given in the Quart. Geol. J ourn. vol. ii. 

Val'. fl. Caractaci. Murch. I. c. 
-punctis crebris approximatis, ad frontem in ordines 4 continuos dispositis, glabella lata. 

Localities.-IVelshpool; Dinas Mowddwy and Bala, North Wales, in Bala Rocks. 

Val'. f. Portlockii. Salter.-T. Caractaci and T. latus, Portlock, I. c. pI. I B. 
-fimbria angustiore, punchs ad frontem subradiatis et in ordines 3 contractis; glabella sult
clavata genis paullo angustiore, cauda brevi. 

Localities.-Tyrone; Desertcreat; passing insensibly into the next variety. 

Val'. 'Y. elongatus. Portlock, I. c. f. 7. 
-fimbria angusta, punelis ut in prcecedenti; glabella angusta clavata; cauda longiore, 
apice nee deeurvo. 

The lateral ribs of the tail are very distinct in this variety, the elongation of which is 
not entirely due to pressure and cleavage; several specimens present the same 
characters; the whole axis is narrower, the tail longer, and with a raised margin; 
the lateral ribs, 6 or 7, very distinct; the apex not decurved, but rather elevated. 
We think it merely the male of it. 

Locality.-With the last, Tyrone. 
Most of the Bala, Uandeilo, and Pembroke shire 8pecimens have the fringe with only 

three puncta in front, and the glabella short, broad, and gibbons; they agree per
fectly with T. concentricus, and help to establish the passage into the next variety. 

Llandeilo and Pembroke shire varieties, with narroW" glabella. and the pnncta in somewhat 
snnk short radii in front, but with the upper angles of the fringe not expanded, connect the 
above varieties with-

Var. a.favus. Salter, !\fern. GeoI. Surv. I.e. pI. 9. f.3. 
-capite transvel'so, rectangulari, fimbria angusta ant ice punctis paucis radiantibus; anguliS' 
extern is quadratis, poris magnis jalJosis; glabella elO11gata. 

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. 

Loealitics.-Narberth, &c. in Pembrokeshire ; also Llandeilo; Middleton, near Chir
bury, Shropshire. 

Var.o:. Goldfussii, Barr. (Sternbergii, Salter, GeoI. Jonrn. I.e.) is the Trinucleus so 
frequent in the sandstones of Bohemia. It differs little from var. {3, except in having 
closer pores. Specimens of equal size with ours would scarcely differ at all. T. ornat1l8, 
Sternb., has the pores more i'emote, and is much more like the common Bala forms 
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which are intermediate between val'. fJ and E. It has long and curved spines, a character 
which our British specimens are never perfect enough to show. Hall's T. caneentrieus 
shows similar variations in the fringe as ours do, but the tail in his figures is made too blunt. 
We have it from the Hudson River group, of the usual short subtriangular form. 

There is no end to the variety of names under which this fossil has passed. It 
appears, from Hall's account in the" Palm ontology, New York, 235, note," that Nuttainia 
collcentriea 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, Cryptolitlws tesselatus, 
though published the same year, was subsequent to it. Sternberg'S name, T. ornatus, not 
being put forth till 1833, must give way, and if we have not yet got at the earliest name, 
we must be ready to change it again. However, as Hall was the companion of Eaton, 
and collected the very specimens described, his decision mllst be considered final; and the 
name Trin. caneentricus must be applied for the future to this cosmopolite fossil. If we 
were to go back to Llhwyd's name, certainly the earliest of all, it should be T.fimbriatus; 
but that would be contrary to rule, and only create confusion. 

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

Localities.-North and South Wales; everywhere in Llandeilo and Bala Rocks; 
Rorderly and Cheney Longville in Caradoc sandstone; Caradoc shale, banks of the 
Onny, near Cheney Longville (Sedgwick). Lower Silurian Rocks of Tyrone, 'Wexford, 
and Kildare, Ireland; not yet in Scotland. 

Foreign Distribution.-N orth America and Canada. Bohemia. Not yet found in France 
or Spain, where its place seems to be taken by T. Pongerardi, Rouault. N or is it found in 
Sweden, where T. setieornis is plentiful. 

3. T. Thersites.-sp. nov. 
T. capite lineas 4 lata, semicirculari, frante paullum angulato, glabella genis depressis 

longiore angustissima valde elevata et acuticarinata; fimbria angusta, plana nisi linea 
mediana paullo incrassata, punetis satis crebris nee radiatis in ordines tres coneentrieos 
colloeatis; cerviee brevispinoso; sulco vertie"li distincto, sub genis latiori; angulis posticis 
haud e.rpansis, spinis-- ? 

The second or middle row of pores on the fringe is more distinct than the others, on 
account of the slight swelling of the fringe along that line; and at the angles a few 
pores are intersposed between this row and the cheeks. The remarkably elevated 
and carinated glabella easily distinguishes this species, which has remained long in 
our collection, indicated as an undescribed Trinucleus in Professor M'Coy's l'IIss. 

Locality. - Tramore, 'Waterford; in Lower Silurian slates. 

Section II. TRETASPIS, M'Coy. 

Ocular tubercle distinct; eye-line cutting the posterior margin, but the head 
not separable at the sutures; glabella lobed. 

4. T. seticarnis, Risinger (Asaphlls), Leth. Suec., t. 37. fig. 2. A. cyllarlls, ib., fig. 3. 
T. seticornis, Loven, Ofvers. Kong!. Vet. Akad. (1845), t. 2. fig. 1. Portl. Geol. Rep., 
pI. 1 n. fig. 8. T. radiatus, ib., fig. 9. T. Bucklandi, Barr. (1846), N(\(. Prelim. 31. id. 
Syst. Sil. de Boheme (1853), pl. 30. f. 14-16. Tretaspis setic., M'Coy (1851), Pal. Foss. 
Woodw. Mus. 147. 

T. ellipticus, corpore plano, capite c~nvexo reticulato ; glabella genis longiore clavata antice 
inJlata utl'inque 2-3-slllcosa; fimbria llndique dejlexa, insuper convexa, margine reCllrvo 
incrassata, subtus planiore ; paris in ordines 5, 6 collocatis, radiantibus; anglllis posticis longi
spinosis, spinis rectis parallelis; callda brevissima rotundata, lateribus lIXvigatis, margin; lato 
declivi. 

The fringe is always steeply bent down, aud follows the declivity of the cheek without 
any change of direction, except in some specimens a gentle convexity. The pores 
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are in 6 rows (5 in younger specimens), of which the outer two are placed close 
together in the deep fllrrow immediately before the thickened striate margin. The 
concentric rows are more distinct than the radiating ones in Bala specimens,-in 
those from Haverforclwest and Ireland the radiation is more manifest. The 
specimens from the latter locality show the same reticulate character of surface of 
the head which is seen in our next species. This structure is but rarely to he seen 
in our other specimcns,-nor can we find it at all in two from Sweden in the collec
tion of the Geological Society. Perhaps it is easily abraded; the specimens agree 
in all other respects. 

Localities.-LmYER. SILURIAN. In Ireland; Desertcreat, Tyrone; Chair of Kildare; 
Newtown, Wexford. In ~Wales; Raln; Llanfyllin; Haverfordwest, &c.; chiefly 
in limestone strata. 

Foreign Localities.-Lower Silurian. Dalecarlia. Keenigshof, Bohemia (Barrande.) 

5. T.fimbriatus, Murchison, 8il. 8yst., t. 23. fig. 2 (head only.) Ampyx (Cryplolithus) 
fimbriat.,EmIR. (1839),52. (not of Port 1.) Tretaspis, M'Coy, Pal. }'oss. 146. pI. 1 E. f. 16. 

T. lati! ovatus depresslt" cupite truncato, undiquc retiru1ato-punctatu; glabellrl con
vexiuscula, genas longitudine (equal/Ie sed ol/gustiore, utrinquc sulcis tribus bTevious ;fimbrirl 
SUbtIJ-5 conwva; insuper prinwm planil mrliatim sulcata, deinde angulatirn dejlexa; parte 
plana radiatim sulcata, paris in IItroque sulcu 4; parte externa ad marginem 8illgulo pororum 
serie ornata; angulis capitis !wud expansis, spinis brevious tetragonis divergcnlibus; thorace 
a&breviato; caud(l thorace braiore, suotri(trlgulata, lateribus la'viler 5-costatis, margin; declivi. 

A specimen of this species in the young state, 2 lines long, has been found with only 
;, thoracic segments; it however soon attains the full number. The head is very 
wide: the fringe is very regular ill width round the head, and not invaded at all 
in frollt hy the glabella as in the last species. It is flat and deeply marked for 
the first h'llf with sunk radii, fall of close-set pores, then rather abruptly deflected 
and fnrllished with but a single.row on the outer portion. 

The tail fignred on the same slab with the head of this species in the Sil. 8yst. belongs 
to Ampyx nudus; and Burmeister has described it as belonging to the present 
species; the true tail is short and few-ribbed, as in all the other Trinuclei. 

Loca.lities.-Only yet found at Builth in Radnorshire ; it is exceedingly abundant in 
the lane leading to the farmhouse called l'en-Cerrig, on the west side of the hill, 
where it occurs with Ampy.r nudus and Agnostus M'Coyii, (A. pisiformis, Murch.) 

6. T. radiatus, Murchison, 0il. Syst., t. 24. fig. 3. Ampyx, E=r. 1. c. 52. (not of Port
lock, Geol. Rep., nor of M'Coy, Pal. Foss. 146). 

T. paullo adhuc cognatus; prcecedenti simillimus, nisi angulis 8uperioribus capitis expansis 
mu1tipu.nctatis, glabella lvngivri. 

Except in the expanded upper angles of the fringe, which consequently contain at 
this part many more pores in a row, this does not appear to differ from the last 
species. The style of the fringe is exactly similar, and the pores placed in furrows 
in the same way. 

The enlarged angles are the chief character, but in some specimens of T.fimbriatu.s 
there are slight indications of this. As T. coneentricus varies in this respect it is 
not too much to suppose T. radiatus to be a variety in the same way. The spines, 
however, are less divergent, and the fringe is invaded in front hy the glabella, which 
too is longer in proportion. In this species not all the pores appear to penetrate 
the fringe; the outermost and innermost ce~tainly do; the intermediate OIlCS, if 
they do pierce through, are smaller. 

Locality.-Trilohite Dingle, Welsh pool [Sir R. I. Murchison.] CoIl. Geol. Society. 

J. W. SALTER. 

...11.tf}ust, 1853. 
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DECADE VII. PLATE VIII. Fig. 1. 

RElIIOPLEURIDES COLBII. 

[Genus REMOPLEURIDES. PORTLOCK. (Sub-kingdom Articulata. Class Crus
tacea. Order Entomostraca. Tribe Trilobitre or Palreadre.) Body attenuated behind; 
glabella circular, occupying the greater part of the head, with an abruptly produced 
front; its sides closely encircled by the very long smooth eyes ; eye line ending pos .. 
teriorly close to the axis; cheeks small, produced into spines ; hypostome truncate in 
front; body segments 11, the 7th or 8th with appendages, the axis broad, the pleurre 
falcate; tail minute, the axis very short, of 2 or 3 segments, the border spinose [4 spined.] 
Caphyra, BARR. Amphitryon, CORDA.] 

[Sub-genus Remopleurides. Glabella furrows quite obsolete.] 

DIAGNOSIS. R. longi-ovatus; glabella maxima, quam longa latiori, ad 
frontem inter oculos angusta; genis parvis, in spinas breves divergentes 
extensis; thoracis axi latissimo, anterius fere pleuram ter superante; 
pleuris brevibus (septimo haud producto?) fulcro ad axin appresso, in 
tuberculum longum valde protenso; cauda subquadrata, axi abbreviato 
biannulato, [margine q~tadrispinoso, spinis externis brevioribus.] 

SYNONY1l1s. Remopleurides Colbii; PORTLOCK (1843), Geol. Rept., 
Tyrone, 256, pl.1. fig. 1. R. Kolbii, EMMRICH (1845), Neues Jahrb. 45. 
M'COY (1846); Syn. Carbo Foss. Ire!. 43. 

The fortunate discovery by Lieutenant-Colonel Portlock of three 
or four species of this most remarkable group, enabled its discoverer 
at once to establish it as a new genus, allied to Olenus and Pam
doxides, a relation borne out by many points of its structure. A 
more perfect specimen, since found in Ireland by the Geological 
Survey, enables us to supply some points left doubtful in his 
descriptions, and we have figured afresh three of his original 
specimens to illustrate a suggestion thrown out by him, that the 
variations in proportion observable in these closely allied species 
may be sexual rather than specific characters. New species have 
been discovered both in Britain, Sweden, and Bohemia, but except 
in these countries the genus is not yet known. 

[VII. viii.] 7 H 
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Description.-An inch long, and five and a half lines wide, 
generally convex, of a long ovate form, blunt and rounded in front, 
narrow and pointed behind. The head occupies not quite one third 
of the length, and is considerably wider than the body; it is chiefly 
composed of the large, smooth and convex glabella, which is widely 
urceolate, the sides strongly arched outwards, so as to form a trans
verse broad oval, exclusive of the produced and narrow tongue-like 
front. The produced front is broken off in this specimen, but 
doubtless existed, as in the other closely allied species; we have 
indicated its shape by dots. This contraction of the glabella in front, 
so characteristic of the genus, is due to the excessive prolongation of 
the eyes, which would meet in front, but for this narrow projection. 
They completely encircle the sides of the glabella, separated from it 
only by a narrow rim or eye lobe, and extend their course back
wards into the neck furrow, approximating below as 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 distinct border, and are prolonged behind into a short and 
slender spine, which is directed a little outwards, and reaches as far 
as the third body segment. The eye line is not traceable in front, 
behind it runs, as in all the genus, vertically beneath the eye, and 
consequently ends close to the axal furrow. The neck segment is 
not quite so broad as those of the body, and is separated from the 
glabella by a sharp furrow. 

[At fig. 5, we have represented the hypostome either of this or of 
one of the two following species. Colonel Portlock has figured this 
specimen in a reversed position,·' as possibly the internal cast of the 
head; but it is clearly an hypostome, and a comparison of its 
characters with those of another species of Remopleurides, figured 
by M. Corda in his work on Trilobites, 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. 

It is four lines broad, and two lines high, nearly rectangular, with 
the base very broad and quite straight, and its outer angles elongated; 
it then contracts a little in width, and is strongly notched on the side 

• Report, Tyrone and Londond., pl. 24. fig. 10. p. 470. 
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just before it again suddenly exp!1nds to form the broad truncate tip; 
the front edge is very slightly sinuous. The points of the front angles 
are broken off, but they appear to have been produced laterally rather 
than decurved, in which they differ from those of fig. 6. A narrow, 
but distinct sulcus all round distinguishes the central more convex 
portion, which is straight at the upper or basal margin, but semi
circular in front. .A. slight prominence rises on the middle of the 
upper margin, on each side of which strong imbricating strim 
descend and meet V fashion along the median line. They extend 
only along the upper edge, and beneath them fino vertical stri;:e 
arise, and cover nearly all the rest of the central space. Concentric 
strire 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 
occurs with it, differs very little in size or outline; it has the flexu
ous keel and notch on the sides, and the expanded angles of the base 
and apex. But the latter, instead of being extended outwards (as 
they appear to do in fig. 5), curve down and forwards, forming short 
falcate lobes 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 strire too 
are not preserved. The differences above pointed out are, however, 
very trifling; and we believe both are of tho same species, fig. 5 
having the falcate lobes broken off.] 

Body segments 11; the axis is convex, and very broad, and in 
front nearly three times the width of the diminutive pleurre; 
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 pleurre, which 
diminish but little as they recede from the head. 'l'he seventh 
pleura on each side is broken; but enough remains to show that it. 
was not in this specimen materially larger than the rest. All are 
short, falcate, directed backwards and downwards, with a very short 
oblique furrow, and furnished on the forward edge close to the axis, 
with a strong projecting fulcra! tubercle; the hinder edge with a 
corresponding deep notch, the margin of which is raised aL. round. 
The pleurre are striated obliquely. The segments of the axis are 
crossed by tranverso lines, and covered with faint tubercles; a row 
of strong tubercles along their hinder edge gives a serrate margin 
t? each segment. There is no appearance of any enlargement of the 
Clghth 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, com
posed of two joints, an upper ring, which is very narrow in the middle 
and is produced downwards at the side, and a rounded terminal 
joint. On the forward edge, and close to the axis on each side, is a 
strong and prominent fulcral tubercle like those of the pleurlB. The 
flat limb terminates in four rather short teeth all directed backward, 
the two lateral ones, though nearly equa,l in size with the others, 
not being produced so far back. These teeth are broken off in the 
specimen figured, but the description is taken from well preserved 
specimens found, in North \Vales, and apparently of the same species; 
·the surface of the limb and of its teeth is finely striated across with 
dose waved lines. 

Brritish LocaW'Les and Geological Posit'ion.-LowER 
Desertcreat parish, Tyrone, in argillaceous schist, fig.I. 
stone, North Wales. 

REMOPLEURIDES LATERISPINIFER. 

Fig. 2. 

SILURIAN; 

Bala.lime-

DIAGNOSIS. R. longiovatus, glabella maxima quam Zonga latiori, ad 
frontem inter oeuios angusta; genis parvis, in spinas breves extensis'; 
tllOraeis axi latissimo, antiee pleuram ler et plus superante, pleuris brevibus, 
septimo utrinque longe produeto, fulcro appresso eleva to ; cauda axi abbre
vialo biannulato; (margo omnino caret, ut in pracedenti habendus.) 

SYNONYMS. R. laterispinifer, PORTLOCK.(1843), Le.,pI. 1. fig .. 2. M'CoY 
(1846), Syn.Carb. Foss. Irel. 43. CORDA (1847), Prodr. Biihm. Tril., ll3. 
t. 6. fig. 59 [mala]. 

DesG1·iption.-Length fourteen lines, width eight lines. The 
general shape and convexity, the size und farm of the glabella, cheeks 
and eyes, are the same as in the preceding description. But the 
head is rather more than one third the whole length of the body, 
and the width of the tongue-like front of the glabella (which could 
not be accurately determined in the foregoing species), is somewhat 
less than half that of the entire glabella. 

The axis of the body is in front nearly four times as wide as the 
short pleurm, in the last ring it is only one third of this width, and 
about twice the width of its pleura; its segments are each tuber
culate along their hinder edge, as in the last species, and show some 
faint traces of granulation over the surface; the seventh pleura 
on en,cll side is abruptly lengtLened and produced backwards (not 
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so. muc1i outwards as in our figure) as far as the origin' of the tail. 
In all other respects the body rings agree with those of the R. 
Oolbii. 

The tail is broken, and h:18 lost all but the anterior margin and 
the axis; the latter is of two rings, and their shape is as in the last: 
species. Immediately beneath the axis there is an emargination like 
that represented in Portlock's figure; but it is, I believe, a fold of 
the incurved under portion, and is certainly not a part of the margin 
of the tail, whieh indeed, from the proportions of the fragment left, 
would have been of just the shape of that of R. Colbii. 

B?'itish Locality and Geolorrical Position.-LoWER SILURIAN. 

Townland of Bardahessiagh, Tyrone, in micaceous sandy schist. 

REMOPLEURIDES DORSOPINIFER. 

Figs. 3, 4. 

DIAGNOSIS. R. elongatuslongiovatlls, glabelld maxima quam lala lon,c;iori, 
ad J1·ontem inter oculos angllsta; genis parvis, in spinas breves extensis; 
tlwracis axi latissimo, antice pleuram ter superante, segmento octavo in
crassato, in spinam fortem extenso; pleuris brevibus, fulcro ul in prcecedenti; 
caud(e margini quadrispinoso, spinis externis brevioribus. 

SYNONYMS. R. dorsopinifer, PORTLOCK (1843), 1. c., pl. I. fig. 3. also fig. 4. 
l\l'COY (1846), Syn. Carbo Foss. Iro1. 43. 

Description.-Length one inch. The general shape is more elon
gated than in the two foregoing speeies, and the anterior produced 
portion of the glabella is scarcely more than one third its entire 
width; otherwise the proportions of the head and its parts are very 
similar. The body rings, exeept in the narrower axis, agree in 
structure with those of R. ColUii, and R.latcTispinifer; the rings of 
the axis have their posterior edge senated, and their surface granu
lose; and the plelU'lB are similar in shape, and in the po"ition of the 
fulcrum. The chief difference is in the comparative width of the 
axis, which is not three times the width of the pleurlB in front, and 
posteriorly is not so much narrowed, being little less tlmn half 
the width it has in the anterior part. The seventh pair of pleurre, 
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 incmssated, and 
gives birth to :1 short spine which extends backward, lying closely 
on the segment", nearly to the end of the tail; the tip of the spine 
i~ a little reclll'ved, awl its omrface Iltria;ted. The inerassatioll of the 

[VlI. viiL] 7 II :3 
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eighth segment is only seen in the exterior crust (fig. 4, a); the inte
rior cast of the same segment (see figs. 3 and 4) shows nothing of it. 
The tail is oblong, the posterior edge cut into four strong teeth, the 
two outermost shorter than the others. The axis two-ringed, as in 
the other species. 

British Locality ct'nd Geological Position.-LoWER SILURIAN; 

Desertcreat parL"lh, Tyrone (fig. 3.), in fine micaceous sandy schists; 
Tramore, Waterford (fig. 4), in arenaceous slate. 

Variations.-These three supposed species have purposely been 
described and figured together, in order to show how very trivial 
the variations are between them, except, of course, in the remark
able appendages to which the specific names refer. R.laterispinijer 
has the genenll axis somewhat broader than R. Colb,i,i; and tbis 
again than R. dm'sospinijel'. 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 pleurre, are the same 
in all; each has the remarkable produced fulcral point, placed close 
to the axis-and the tail, as far as it is preserved in each species, 
shows no difference in character. The surface, too, appears granulose 
in all, and the posterior edge of the body segments is serrated by a 
projecting row of tubercles. 

The only striking peculiarities reside in the appendages, the first 
having neither lateral or dorsal spines; the second having the seventh 
pair of pleurre produced into spinous points; and the last, together 
with a more elongate general form, is furnished on the eighth seg
lllent of the axis with a strong dorsal spine. 

Sex.-How far these variations may be regarded as differences of 
sex, is a point worthy of consideration. It is well known that a 
narrower form, and additional ornament frequently characterizes the 
male of other Crustacea. In the former Decade we have endea
voured to apply this to the observed differences between certain 
tspecies of Phctcops,-and in the present one to Cyphaspis. 

)1. de Barrande has, indeed, shown that there generally exists 
among the Bohemian Trilobites a broad and narrow form of each 
fipecic':i; and lie lIas particularly noticed this in the case of Acidaspis 
(UtiOl,topZW]'((), and com;idered 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. Weare 
not, therefore, yet warranted in supposing that very considerable 
difference in the appendages may be referred to sex. It is, however, 
we think, allowable to look for independent characters in a group 
that has no exact living representatives. Burmeister has shown us 
that we cannot tell at what segment of a trilobite's body the tho
rax really terminates, as that is determi.ned by the position of the 
generative pores. But, as it is extremely likely this should have 
some external mark, we venture to suggest that the seventh or 
eighth segment in this genus is the point where the thorax termi
nates and the true abdomen begins. 

Unfortunately, among those Entomostraca most nearly allied to 
Trilobites, we have not instances of such variation. The sexes of 
Apus do not appear to differ much externally, and in Limulus a 
notch in the front part of the shield of the head, and some trifling 
differences in the feet, are all that mark the male. 

But if we turn to the Jsopoda we have a direct analogy, at least 
in one group. In Sepolis, it is true, there are but slight differences 
in the feet, the external form remaining the same. But in several 
species of Sphwroma, S. c[rmata, &c., the last or last but one ring of 
the thorax is prolonged into a spine, very like that on the fossils; 
and in one species, S. diaderna, 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
chture applied by their discoverer, I may state it as my belief, that 
in the RemoplG'u;rides dopsospinijer may be recognized the narrow 
form and dorsal spine of the male; in R. late?'ispin/ijer, a mature 
broad female form, with the eighth pair of pleurffi dilated as ovige
rous supports; R. Colbii, which is intermediate iu form, and desti
tute of these appendages, I would suggest to be the immature 
female; and should further observation confirm tIns view, the species 
should be re-nnited under the name of R. Colbii. 

A.ffinities.-R. longicostatus, Portlock, of which we have gi ven the 
characters further on, differs at a glance from each of the forecroincf 

b b 

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 pleurre. This is the only species with which they can be 
compared; for the R. (Caphym) radians has the glabella strongly 
marked by three segmental furrows on each side, and belongs to n, 

ditlerent :sedion of the genus. H. plat!Jccj!s, M'Coy, besides having 



8 BRITISH FOSSILS. 

a, glabella (the only part known) considerably wider, which might 
be due to pressure, has this portion tuberculate, as I found by ex
mnination ofthe original specimen, in 1845. 

H istory.-Very little has been contributed to the history of these 
species since Col. Portlock's account, for the simple reason that the 
species are very rare in Britain, and have not yet occurred in other 
countries; and the author himself did not clearly make out either 
the number of body rings or the structure of the tail, and he over
looked the eyes. The genus was at once admitted in the classifi
cation proposed by Dr. Emmrich in 1845, and placed at the end of. 
the Olenoid group; but the number (12) of body rings proposed' 
there, although an improvement upon Col. Portlock's enumeration< 
(who included the neck segment and the first of the tail) was erro
neous, and the distinction between it and Olenus very obscurely 
defined, owing chiefly to the original mistake about the eyes. 
M. Corda, too, in his general descriptions and figures of the Trilo
bite genera, corrected the description of the eyes in Remopleurides 
laterispinifer, which he, however, represented with thirteen body 
rings and a bifurcate tail. A closely allied species from Bohemia is 
there more correctly figured and described. The genus appears t(). 
be entirely Lower Silurian. 

EXPLANATION OF PLATE VIII. 

Fig. 1. Remopleurides Colbii. Col. Portlock's original specimen, Tyrone; and the same 
mDgnified, and dissected; in fig. a, the left free cheek or wing is represented as 
separnt~, but it is not known whether the wings were connected in front-the 
front portion of the head is restored in dotted lines; at b, the 3d or 4th thorax 
s!'gment showing the prominent fulcra" "; at c, the 7th segment, the broken 
pleurre appearing not to have been produced into spines; at d, the last 
segment ; e, the tail, its serrate edge restored from better specimens; f shows 
the striated external snrface, and the groove and fulcrum of two of the pleurro. 
~everal portions of the crust are preserved in this specimen. 

Fig 2. Rcmopleurides laterispinife," The original specimen; an internal cast only; at 
2 b, the 7th and 8th thorax segnlcnt magnified; at 2 c, the broken tail j the 
outline restored in dots. 

Fig. 3. Remopleurides dorsospillifer. Original specimen; at 3 c, two of the thorax 
segments in the front pleurm, internal cast, showing the grooves deeper than 
in fig. 1 f; 3 d, the 7th and 8th segment of thc axis, the latter with the long 
dorsal spine. 

:Fig. 3 a, 3 b. Two views of the head of another specimen, same locality; also figured 
by Portlock. 

Fig. 4. A young perfect ~pccirncn, Tramore, Waterford; somewhat elongated by 
cleavage; 4 II, 8th and !Jth thorax sl'gments, ('xternal surface; 4 b, internal 
cast of' the 8th, showing no enlargement; 4 c, the pCl'lect tail, magnified. 
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.Rig. 5. Hypostome of a species of Remopleurides: in all probability of one of the above 
species, with which it is associated in the rock; it shows the lateral indenta
tions, but not the projecting outer angles; they appear to be broken off. 
Desertcreat, Tyrone. 

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. 
SECTION REMOPLEURIDES. Glabella furrows quite obsolete • 

.sp. 4. R. platyceps, M'Coy, Synopsis Silo Foss. Ireland, p. 44. 
R. glabella (adhuc solum cognota) ut in prf£cedentibus, sed bis quam longa latiori, tuber

culata. 
Locality.-Carrickadaggan and Greenville, Enniscorthy, county Wexford (M'Coy), in 

Lower Silurian rocks. 
5. R. longicostatus, Portlock (1843), Geol. Rep. Tyrone, pI. 1. fig. 6. R. k!ngieapitatus, 

ib. fig. 5. 

DIAGNOSIS. R. ovatus, glabella undique lineata magna rotunda to." nee totum capitis lata, 
quam longa latiori, ad fronterll inter oculos lata; genis modicis triangulatis, in spinas 
longissimas paulk! ineurvatas extensis; thoracis axi postice attenuato, antici! nee pleuram 
bis exeedenti, segmentis octo primis inermibus (reliqua absunt); pleuris satis longis falcatis, 
nunquam productis,fulcro proximo eleva to. 

This fine species, with a rounded form of glabella, somewhat like the foregoing 
species, has the eyes much less extended forwards, the portion between being very 
large and broad. The pleural too are as wide as the axis, or nearly so, and the 
long head spines are produced backwards at least as far as the 8th body segment; 
beyond this, the specimen is imperfect. Fine wavy lines cross the glabella, and by 
these even portions of the head may be distinguished from the R. Colbii and its 
allies, which all appear to have this part smooth. R. longicapitatus, from the same 
locality, is a glabella only, somewhat elongated by lateral pressure; it agrees in all 
the other characters with the present species. 

Localities.-Tirnaskea, Tyrone, in sandy schist; Tramore, Waterford, in dark slate; 
Chair of Kildare, county of Kildare, in limestone. LLANDEILO or BALA BEDS. 

Sp. 6. R. obtusus, sp. nov. 
R. parvulus, glabella 19rata subconvexa elongata, antice latissima, orulis abbreviatis vix 

curvatis; thorace (segmentis primis) pleuris If£viter sulcatis axi paullo angustioribus, fulcro 
}laud eminente nee ad axin appresso. 

Although imperfect, this is evidently quite distinct from any of the rest; the obtuse 
and wide front of the glabella and the consequently reduced size of the eyes readily 
distinguish it. The glabellar furrows are only just indicated, if at all existing. 
The fulcral segments are remarkable, for the fulcrum, instead of being strong and 
projecting, and placed close to the axis, is at some little distance from it, and does 
not project more than in ordinary trilobites. 

Localities.-Desertcreat, Tyrone. [Survey CoIl.] 

SECTION n. CAPHYRA.. 

Glabella moderate, not inflated, with three pairs of furrows. 

Sp.7. R. (Caphyra) radians. Caphyra radians (glabella solum). Barrande, Notice 
Prelim. Syst. Sil. Boheme, p. 32. (1846). Sii. Syst. Boheme, 1853, pl. 43. fig. 33-39. 
AltIl'hifryon Murchisonii, Corda (1847), Prodr. Bohm. Tril., t. vi. f. 58. 
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R. sesquiuncialis (in exempl. Brit.) depressus, ovatus, glabella late urceolata, quam longa 
latiori, antice angustissima; sulcis sursum curvatis, nec marginem attingentibus; oculis 
longissimis; genis dilatatis, angulis in spinas !atas extensis; thorace seymentis 10, pleuris 
falcatis,fere axin convexiorem cequantibus,fulcro proximo; cauda longa, quadrispinosa, spinis 
externis longioribus. 

M. de Barrande, when in England, agreed with us in identifying this species; and we 
adopt the above specific name, believing it to be but common courtesy, when cor
recting the mistake of a careful and judicious author, to retain the name he imposed. 
M. de Barrande, it is true, described as a tail the reversed glabella of this species, 
but he carefully distinguished it from all other Bohemian trilobites; and M. Corda 
has conferred no advantage on science in changing both the genus and species, 
although he had fortunately obtained a perfect specimen. He has figured the eyes 
much too short; they curve round the glabella, and nearly meet in front, as may 
now be well seen in the lately published figure of M. Barrande, quoted above. 

Localities.-Rhiwlas, near Bala, not unfrequent. We have specimens from Koenigshof, 
Bohemia, in the uppermost part of the Etage D. of Barrande. 

J. W. SALTER. 

August, 1853, 
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DECADE VII. PLATE IX. 

CYPHONISCUS *" SOCIALIS. 

[Genus CYPTIONISCUS. SM,TER. (Sub-kingdom Articulata. Class Crustacea. 
Order Entolllostraca. Tribe Trilobitre or Palreadm.) Body oval, convex; head large; 
glabella oval, gibbon;;, without lobes; facial sutures marginal in front, then in an oblique 
and nearly straight line to the outer margin; free cheeks very narrow. [Eyes very for
ward, minute, linear.] Thorax with seven convex segments, the pleura; with fulcrum 
and groove, their ends truncate, not produced; tail small, of few (1 ?) segments, its axis 
entire.] 

DIAGNOSIS. C. minutus, glabella la:vi, genis undique lineatis multo 
majore; sulco verticali pro/undo, per genas tracto, et ad angulum posticum 
obtllsllm sursum curvato; thoracis axi pleuras a:quante; fulcro paullo intra 
dimidium posito; cauda: axi integro. 

SYNONYMS. Cyplwniscus socialis, SALTER (1852), Report Brit. Assoc., 
p.57. 

This minute crustacean literally swarms in certain reddish patches 
of the limestone at the Chair of Kildare, but has not yet been 
observed in other locl11ities. It is evidently a member of the Olenoid 
group, to one genus of which, Triarth1'us, it hears 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 tllere is so 
little indication of its place, that the animal might be supposed to 
be a blind trilobite, but that there is no instance known of a species 
with separable facial sutures being destitute of these organs. In the 
very few trilobites now admitted to be witllOut eyes, Agnostus, 
Ampyx, some 'l'rinnclei, &c., the facial suture is soldered. The 
converse however uoes not hold good, several genera with soldered 
sutures having large and well-developed eyes. 

DescTiJltion.-Len&:,rth about one fourth of an inch. The general 
form is long oval or long ovate; the head, which is the broadest 

* Name from Kr,rpO', a convexity, and oviQ"lw<, asellus. Linnu)lls has used' Oniscus' for 
",nail Crustacea of somewhat similar form. 

[VII. ix.] 7 I 
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pal't, occupies two fifths of the entire length; it is regularly and 
highly convex. The glabella is encircled by a distinct furrow; it is 
smooth, almost gibbous, broadest in the middle, and forming a com
plete oval, if the neck segment be included: there are no traces of 
glabella lobes, but the neck fUlTow is strongly mal'ked. 

The cheeks are not half the width of the glabella, steeply bent 
downwards, and seen without the free cheeks, much narrower for
wards than towards the blunt squarish posterior angle. They are 
confluent in front with a narrow anterior margin. Their poste
rior side is traversed by the continuation of a deep neck furrow. 
This furrow runs near the edge at first, but soon diverges, and 
towards its end turns abruptly upwards to the outer margin of the 
cheek (fig. 6, a). The posterior margin, thus separated, is rendered 
conspicuous by being, like the glabella, quite smooth, while the rest 
of the cheek is covered by a lineation parallel to the edge, which 
also continues round the front. 

The facial suture (see figs. 6 and 7) is marginal for a less distance 
than the width of the glabella in front, then turning downwards in 
a gentle curve, it crosses the cheek very obliquely, and ends on the 
outer margin at the point where the neck furrow turns up to meet 
it. There is a slight indentation in it opposite the front end of the 
glabella, indicating the place of the very forward eyes, but its 
general course is but very little bent or sigmoid. The free cheeks 
are absent in all our specimens, but from the shape of the rest of the 
head, and analogy with similar forms of trilobites, they must have 
been quite linear, rather broadest in front to complete the half
elliptic form of the head, and attenuated behind. We have restored 
them, b, and indicated the probable position of the small eyes at 
a, 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 pleune, as in fig. 6, d. These latter 
are truncate and square at the ends, facetted anteriorly for rolling 
up, and have the pleural groove very deep, and reaching nearly to 
the tip, where it ends abruptly; it divides the pleura unequally,
the anterior portion is the largest. The fulcrum is placed at less 
than half distance from the axis, and from a little beyond this point 

" At il'ast in the only spccimen (not a full-grown one) which has still the parts in situ. 
Olle specimen has the appearance of IJOsscbsing another ring, but it is indistinct. 
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the pleurre are bent downwards. The conve:xity of the body rings, 
however, though considerable, is much less than half that of the 
head. 

Tail semicircular, the axis is entire and convex; it is marked 
above, like the thorax joints, by a strong articular furrow, but has 
no other visible segments; it occupies fully one third the width of 
the tail, in some specimens more,-and is surrounded by a distinct 
furrow. The sides are convex to their edge, the upper furrow 
strong and abruptly terminated; and no others are visible. The 
axis is smooth, the sides lineated parallel to the margin of the tail. 

Va?'iations.-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 
1ms 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 Olenidcc. Indeed were it not for Triarthrus, of whose 
affinity with Olenus scarabccoides 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 
Olenidcc, but in the shape of the pleurre, and in the short rounded 
tail, T?'iarthrus agrees with it, and they are similar too in a pecu
liar character quite anomalous in the group, viz., that the maxillary 
portion or free cheek is so reduced in size and length, that the 
facial suture ends on the external margin, and the posterior angle of 
check is turned upward to meet it, and supply its place. Of course 
in this case there can he no spine to the hinder angle, and thus 
another usual character of the group is lost. The inflation of the 
glabella, the minute eye, which does not seem to possess even the 
usual covering lobe (very distinct in T?"ia?,th?'us), and the few body 
rings, 7 instead of 16,· iltted much better than T?"iarthrus for coiling 
up, give so distinct a character that we conceive it to form a very 
natural genus . 

.. lIall says 13, but there are as many as 16, exclusive of 4 or I} in the tail, in a fine 
bjlccilllcn prebcnted to us by Dr. 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 T. 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, &c., the two are very much alike, and when more specimens 
are found, it is quite possible that Cyphoniscus may be found to be 
a sub-genus only of Tiresias, distinguished by its lobeless glabella 
and blunt not produced head angles. That genus, like ours, cer
tainly had a minute maxillary portion or free cheek, and judging 
from the description, the eyes appear to have been also linear and 
very forward. 

British Localities and Geological Position.-LLANDEILO FLAGs; 
Limestone of the Chair of Kildare, county of Kildare, Ireland. 

EXPLANATION OF PLATE IX. 

Fig. 1. Small specimen, partly coiled. 
Fig. 2. Young individual, with tall and seven thorax joints. In this specimen there is 

a portion of an eighth segment above the others, but this is probably part of 
the neck segment. 

Fig. 2". The same, magnified, the axis of the tail not very large. 
Fig. 3. Young imperfect spellimen, seven body rings. 
Fig. 3*. Do., magnified. 
Fig. 4. Full grown head. 
Fig. 5. Full grown tail of a variety with larger axis than usuaL 
Fig. 5". The same, magnified. 
Fig. 6. Magnified figure of the head, two thorax rings, an anterior and posterior one, 

and tail. At a, the neck furrow curves upward, and terminates against the 
outer margin; b, is the restored free cheek (lost in all our specimens); c, the 
position of the eye indicated; d, the side part of the axis of the thorax rings, 
running out into the pleural groove. 

Fig. 7. Lateral view of the head and three first thorax rings; the free cheek and eye 
are indicated as in the last figure. 

J. W. SALTER. 

August, 1853. 



THE 
JOHN CRERAII 

LIBRARY. 



t I • cal • t ot 

{ 

• 

,. 

" 

t 

, 

• 
• 

• 

• 

• 

" 

pUp 1 I ,{ C. LIN A. 1I1R,I..1I1 I. FurlJu 

• 



B R I TIS H F 0 S S I L S. 

DECADE VII. PLATE X. Figs. 1 to 7. 

]EGLINA MIRABILIS. 

[(1}enus lEGLINA. BARRANDE. (Sub-kingdom Articulata. Class Crustacea. Order 
Entomostraca. Tribe Trilobitro or Palaladal.) Body oblong, the extremities equal, 
rounded; head convex, glabella large, parabolic, not distinctly lobed; eyes very large, 
occupying the whole or nearly the whole cheek, coarsely granulated (exterually?); facial 
suture ending on the posterior margin close to the axis, no rostral shield; thorax with 5 
or 6 rings, the axis broad, the pleural facetted and grooved; tail large, the axis of 2 or 3 
rings, abbreviated; the sides few-ribbed, or nearly smooth. Cyc[opyge, CORDA.] 

DIAGNOSIS. .IE. capite gibbo, glabella parabolica Zonga, frontem imp en
dente, et retrorsum lobum cervicalem fere excludente; oculis maximis, totam 
genam occupantibus, et sub margine glabell(JJ frontaZi connatis . 

.lEglina mirabilis, FORBES, MSS. 

Of aU trilobites with eyes, this has the largest and most con
spicuous ones, for they cover not only a large part, but the entire 
side of the head, leaving scarcely a margin. All the species, and 
there are four or five described, are furnished with these dispro
portionate organs of vision, but in that which forms the subject of 
our plate they are more largely developed than in any other, for the 
two eyes meet in front of the glabella, dividing that portion alto
gether from the front margin, and occupying therefore the whole 
length of the facial suture. 

The genus 'was first sufficiently described in 11. Barrande's 
" Notice Preliminaire sur Ie Systeme Silurien de BoMme," 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 C:'trried to such an extravagant degree as in the British 
species. It is thought better, therefore, to figure so conspicuous a 

~n~ 7K 
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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 llis voluminous but most inaccurate work, has given 
a drawing of this genus under the name of Oyclopyge, '*' in which the 
large reticulated eyes are mistaken for a granulated glabella, and the 
facial suture made to travel through the middle ofthem ! 

Dcscription.-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 
8eparated from the glabella by a rather strong furrow. Lobes none, 
but a short oblique oval indentation on each side occurs at about the 
lower third of the glabella, the pair of indents being placed as far 
from the sides as from each other; a gentle swelling occurs beneath 
each impression. Some transverse arched strire run across the base 
of the glabella, which otherwise appears to be smooth. Eyes very 
large, and occupying 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 ov:er
hung by the gibbous point of the glabella; they occupy, therefore, 
the entire length of the facial suture, and quite shut out the usual 
anterior margin. When the head is viewed on the under side, there 
is a short triangular space (see fig. 7, b) unoccupied by the lenses, 
which is a prolongation of the rostral portion; but except this small 
space, and the lower 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 number oflenses in the 
eye, but they are rather large in comparison with Asaphus or 
Illamus, and there are not more than 1,100 or 1,200 in each eye. 
They were probably convex externally (as in Phacops and 
Oheiru1'us), 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). f.32. (Cyciol'yge megacepltala, Corda • 
.lEgle l'ctiivil'a, Barr.) 
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the eye, and cuts the small triangular neck segment in a line which 
turns obliquely inwards (see fig. ::l, a). The inner corner, therefore, of 
this free cheek has a projecting angle inwards, and this has a pro
minence just at its tip.. The under side of the head (fig. 7) shows 
a fia,t and rather broad rostral portion of a transversely elliptical 
shape, pointed at the ends; it is crossed by distant strong sharp
edged strire, about nine or ten in number. 

British Locality and Geological Position. - LLANDElLO FLAGS. 
Limestone of Portrane, county of Dublin (ColI. GeoL Survey). 

lEGLINA-SP. Fig. 8. 

The specimens from Ireland just described show only the head, 
and for thora~ and tail we have recourse to two specimens from 
"Vales, 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 hroadest 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 pleurre are grooved rather more deeply, owing to pressure; 
they are facetted anteriorly, and have the fulcrum placed at about 
one third from the axis, from which point they bend :1 little back
wards and downwards. The front pleura is more strongly facetted, 
more bent back, and has the fulcrum nearer the axis than anv of 
the rest, it is also somewhat wider than the others; all are blunt at 
the terminations. 

The entire thorax in this specimen is equal in length to the head, 
but this latter part is so imperfect, that we cannot tell whether the 
glabella was prominent, and divided by a strong sulcus from the 
eyes; it appears not to have been so, and if this be the case, it 
Im18t belong to a different species; it is however too imperfect to 
name. 

Locality and Geological Position.-LLANDEILO FLAGS. Black 
sh1te underlying the limestones, at Stoneyford, near H:werfordwest, 
Pembrokeshire; (in company with Graptolites). 

The other and more perfect specimen, found in Anglesea, North 
Walc8, is so much hJ'ger than tlw /E. 'inirabilis) that in the ab~C11c(, 
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of the head for comparison, we are compelled to regal"d it as a dis
tinct species. It may be called-

lEGLINA MAJOR. Fig. 9. 

DIAGNOSIS. .iE. uncialis et ultra, ZfEvigata; thorace regulariter convexo, 
,ulcis axalibus haud prCffundis; axi lato, antice ter, postea bis pleuras 
superante; pleuris truncatis obtusis, paullum dejleris, fulcro ad tertiam 
posito; caudd magna, semieirculari, regulariter convexd nec marginatd; 
axi late conico, ad apicem obscuro, annulis binis; lateribus trisulcosis, suleo 
antico pro/undo, reliquis obseuris. 

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 pleune 
by a sharp but not deep sulcus, and is broader in front than behind, 
in the proportion of four to three. The anterior ring being broken 
off, however, we can only compi1re the axal portion with the seeond 
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 pleurre are blunt at their ends, facetted anteriorly, and have 
the fulcrum placed at one third from the axis, from which point 
they bend a little backward and downwards with the general 
convexity. The pleural groove is less deep than in the former 
specimen, probably because this one has not suffered longitudinal 
pressure. 

The tail is a semicircle, equally and regularly convex, with no 
raised border. The axis is but very slightly marked, it is broad 
above, then rapidly narrowing, and soon lost before reaching one 
third down the tail. One distinct ring is marked off on its upper 
portion. The sides have the usual facetted external angle, and the 
equally constant strong upper furrow (which might be called the 
articulating furrow, being always present in some form or other) ; 
below this there is a second much fainter one, at the distance of a 
thorax segment's breadth, parallel to the upper furrow; and a third 
closely approximating to the second at its origin, aud then diverging 
downwards. These furrows, except the uppermost one, are faint. 
The tail is marked in some parts with a tranverse lineation, other
wise it is smooth. 

" Unless this may be a 5-ringed species, which is quite possible. 
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Locality and Geological Position.-LLANDEILO FLAGS, (lower 
portion ?) Glan-y-gors, three miles south-east of Llanerchymedd, 
Anglesea, in nodules among black shale, containing also Graptolites 
and Lingula . 

.Aifinities.-.tE. rediviva, the first described species of this genus, 
differs from .tE. 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, .tE. redi
viva is very like our species, the axis of the thorax being very wide 
in front, while the corresponding pleurre are small; it has also a 
similar pair of glabella furrows. .tE. pachycephala has large but 
angular eyes, and only five thoracic segments; the other species, 
.tE. speciosa, 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 Illrenus 
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 Illrenus (see Decade II., 
pl. 2. fig. 4), although the rostral shield is not separate. The 
grooved pleurre, 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 Porllockii. 
Its affinities seem, therefore, more evident with the Asaphoid group 
than with Bronteus, to which in other respects the genus does not 
seem very closely allied. But in the extraordinary development of 
the eyes at the expense of the cheeks, it has no analogue that we 
know of, except the Remopleurides, as figured in our plate 8 of this 
Decade. With that group it appears to have no real affinity. 

The genus is only yet known in the Lower Silurian rocks. 

EXPLANATION OF PLATE X. 
Fig. 1. Perfect head of .lB. mirabilis. Portrane; natural size. 

lfig. 2. The same, magnified; at a, the small prominences beneath the glabella furrows 
are seen. 

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

:Fig. 4. Frout view, showing the large reticulated eyes meeting in front. 
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Fig. 5. A portion of the lower end of the eye, and inner angle of the free cheek ; same 
locality. 

Fig. 5 a. The same, magnified, and showing the convex lenses closely set together. 
Fig. 6. Under surface ofthc head; same locality. 
Fig. 7. The same, magnified ; at a, the broad striated rostral shield or clypeus; b, Hs 

forward prolongatiou between the eyes. 
Fig.8. JE. sp. (JE. mirabilis?) from Stoncyford, Haverfordwest; much distorted and 

pressed into a shorter form by cleavage; 6 thorax segments. 

Fig. 8 a. The same, magnified. 
Fig. 9. JEglina major. Llanerchymcdd, Anglesea; natural size. 
Fig. 9 a. Shows the penultimate thorax ring, magnified ; the axis but little more than 

twice the width of the pleura; in the anterior ones the axis is wider; 0, the 
tail, similarly magnified. 

J. W. SALTER. 

August, 1853. 
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PREF .ACE. 

THE dates of the accompanymg descriptions by Sir Philip de 

Malpas Grey Egerton, Bart., have been retained to show when 

they were respectively completed; but the Decade itself was not 

published in consequence of a desire of the late Professor Edward 

Forbes to issue Decade V. at the same time. The appointment of 

Professor Forbes to the Chair of Natural History in Edinburgh 

interfered with this arrangement, and a further delay was expe

rienced at his death from the inability to discover the ~lSS. 

amongst his papers. The original MS. is now published after 

having been passed through the press by its author. 

H. T. DE LA BECHE. 

2nd April 1855. 





ERRATA IN DECADE VI. 

PLATE VI.-Fm· "Histionotus" read" Ophiopsis." 

AUTICLE VI., page 1, 21st line from the bottom.-Fa?' "dorsal" 
read "caudal." 

ARTICLE VII., page 2, line 10 from the bottom.-Omit "which I 
have proposed to remove to the new genus Histio
notus." 
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DECADE VIII. PLATE 1. 

ASTERACANTHUS GRANULOSU& 

[Genns ASTEHACANTH1JS. AG_\88IZ. (Sub-kingdom Vertebrata. Class l'iEces. 
Order Placoidei. :Family Cestraciontid,£.) Dorsal spine large, tuberculate, with a double 
row of processes on the posterior margin; uase smooth. ] 

Astfl"acant/I/IS grauuloslIs, Sl'. N 01'. 

Descl'iption.-The e1mracters assigned by Professor Agassiz to the 
genus i1steJ'Cicanthus, are striking, comtant, and unmistakeable. 
The leading features of these T chthyodorulites are the tubereuhr 
surface of the dorsal ray, and the stellate ornament of the tubercles. 
In the typical species, 11 sicmcanthu8 ornatissimus, f(Jlmd in the 
Kimmeridge day, these characteri"tics attaiu their maximum de
velopment-in the species umler consideration, from the Tilgate heds, 
they are reduced to the minimlUn. The specimen represented (fig. l. 
of the Plate) is the only one approaching it perfect state I have lllet 
with. It pl"OlJnbly belonged to a yonng indiyiclual. The other 
figure is taken ii'om a fragment of a much larger ray, in the British 
Museum, belonging to the same species. The length of the former 
is nearly 1 foot; ,\"hen perfect it probal)ly measured an inch more. 
The base at tIw front of the ray is only 4 inches in length, but the 
cavity at the back extends upwards of 8 inches. It is scarcely pos
sible that the whole of this can bnye been imbedded in the muscles; 
it is ~lore likely tllat it supported a large adipose or membranous 
fin, attached to the hinder tmrface, and embracing the cavity, but 
leaving the rough outer part of the hone exposed for offensive or 
defensiye operations. The whole texture of the bone is remarkably 
coarse and fibrous. It is trayersed by inosculating callaIs, inter
spersed with pores, ~1rmllgecl in longitudinal serim, and showing a 
reticulated pattern, when examined with a lens. The root and the 
hinder surface as high as the termination of the cavity are smooth, 
and free fi'Ol1l ornalllent. The remainder of the ray is covered by 
numerous smooth tubercles, isolated, but arranged in longitudinal 

[VIII. i.] 8 n 
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beries, parallel to the long axis of the bone. They are smaller in 
this species than in any other yet discovered, resembling coarse 
grains of sand; they, nevertheless, have the radiating lines on the 
apex, so constant in all the Aste1'acanthi. The specimen in the 
British :Museum is a fl'agment of the lower portion of the ray. It 
measures 7 inches in length. A second fragment, also in the British 
:Museum, measures .5 inches. In these specimens, as is usual in the 
rays of full grown individuals of the genus, the asteroids are more 
distant than in the younger ones. They are small in size, and 
patelliform in figure, the apex being eccentric, and approaching the 
upper periphery. Theil' bases are smooth, the stellate rays becoming 
ohsolete before descending so far. The general outline of the ray 
is very slightly recurved. The anterior margin is rounded, and 
without carina. The sides expand considerably, so that the back 
of the fin is broad, as seen in the transverse section (fig. 4). There 
i", no evidence to lead to any conjecture as to the form of tooth 
belonging to this species; the only Placoid teeth hitherto discovered 
in the Tilgate beds being referable to the genera Hybodu8 and 
AC1'oclu8. 

Locality.-The original of figure 1. of the Plate is from the 
ferruginous grit beds of Tilgate forest, and was presented to me 
by the late Mr. Dixon. The specimen in the British Museum 
(figs. 2,3,4,) is derived, apparently, from the same beds, and formed 
part of the Mantellian collection. 

EXPLANATION OF PLATE. 

Fig. 1. Asteracanthus p:ranulosus, size of nature. 
Fig. 2. Asteracanthus granulosus, size of nature. 
Fig. 3. Interior of ditto. 
Fig. 4. Transverse section of ditto. 
Fig. 5. Portion of No.1 magnified. 
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DECADE VIII. PLATE II. 

ASTERACANTHUS VERRUCOSUL 

[Genus ASTERACANTHUS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. 
Order Placoidei. Family Cestraciontidre.) Dorsal spine large, tuberculate, with a double 
row of processes on the posterior margin; base smooth.] 

Asteracanthus verrucosus, SP. Nov. 

DesC1·iption.-The genus Asteracanthus, although for the most 
part an oolitic form, extends nevertheless upwards into the Tilgate 
beds, as shown in the preceding article. The typical species, 
.Asteracanth~~s oJ'natissim,us, is a fossil of the Kimmeridge clay. 
The remarkable character of this Ichthyodorulite attracted the 

. notice of collectors at a very early period. On the 29th of March 
1753, a paper, by Mr. Henry Baker, was read before the Royal 
Society entitled, "An Account of some uncommon Fossil Bodies." 
This paper is printed in the Philosophical Transactions of the Royal 
Society for that year. The specimens described and figured are a 
spine of a Hybod1.~s, from Aust Passage, and several examples of the 
Shotover-hill Asteracanth. The detailed descriptions, as also the repre
sentations, are tolerably accurate, but the conclusion drawn is, that 
"the general appearance of these fossil bodies gives reason to conjec
ttu'e, that they are bones Lelonging to the head or snout of some animal 
of the fish kind, or perhaps of some lizard, alligator, or crocodile." 
The credit of determining the true nature of these curious fossils is 
due to Doctor Buckland and Sir Henry De la Beche, who some yellrs 
ago prepared a joint paper on the subject, which unfortunately was 
never published. The facts and materials collected by these authors 
were liberally conceded to Professor Agassiz, when engaged on his 
valuable publication on Fossil Ichthyology, and he stamps with his 
authority the correctness of their opinions. The very elegant fosflil 
which forms the subject of this article belongs undoulJted1y to 
the gcnus Aste1'(tC(~nthu8, hut differs specifically from all those 
hitherto uescribeu. The length of the specimen is 10~ inches, but 
the apex is wanting to the extent of perhaps t a,n inch. Taking 
the length as 11 inches, the base of the front of the spine occupies 
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barely 3, but the cavity on the posterior surface extends for 7 inches. 
It is, therefore, probablf' that the membranous fin concealed more 
of the spine on the back than on the front, a feature found in some 
of the recent Placoids, with spine-bearing fins. The line of junction 
between the base and the ornamental portion is less oblique than 
ordinary, which proves a more erect position of the fin in this than 
in the other species of the genus. The external surface is closely 
beset with tubercles, smaller in size and far more numerous than in 
Asteracanthus ornatissimus. They are arranged in very regular 
longitudinal series, parallel with the front edge of the bone. They 
become less numerous as they recede from the front, and cease 
altogether on the posterior margins. The tubercles are oval, the 
larger diameter coinciding with the direction of the rows; on the 
distal portion of the spine they become smaller and more elongated. 
They are all ornamented with deep grooves, radiating (in some in
stances spirally) from the apex, the stellate surface being of harder 
material than the base of the tubercle. The substance of the spine 
bearing these ornamental projections is very coarse and fibrous. 
The base is also composed of similar material. It has been already 
stated that the cavity of the spine extends for nearly two thirds of 
the back aspect; the surface beyond this point, which marks the 
determination of the cutaneous investment, was armed with a double 
row of faJcate processes, in alternating order, a fen,ture common to 
other species of the genus. Professor Agassiz conjectures that this 
form of Ichthyodorulite probably belonged to the genus Sh'ophodus, 
in consequence of the frequent occurrence of teeth of this genus in 
association with Asteracanth1Ls spines, in the Kimmeridge clay of 
Shotover, and the oolite of Stonesfield. I am not, however, aware 
that teeth of StTophodus have, as yet, been discovered in the Swanage 
beds. 

Locality.-This form of spine is not uncommon in the Purbeck 
strata of Swanage and the neighbourhood. The specimen I have 
selected for the figure and description, belongs to the Dorchester 
Museum, and was, I believe, obtained with many other fine Pur
beck fossils from Mr. "~ilcox, of Swannge. 

lVole.-lIIr Beckles, of St. Leonards-on-Sea, possesses an Ichthyodorulite, found in the 
Paludina beds, near Hastings, which varies in some respects from the species described 
in this article, but it has suffered so much from attrition, that the evidence of specific 
difference is insufficient. 

EXPLANATION m' PLATE. 

Fig. 1. Asteracanthus verrucosus, size of nature. 
Fig. 2. Tubercle, magnified. 

P. DE. M. GREY EGERTON. 

Nety 1853. 
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DECADE VIII. PLATE III. 

ASTERA'CANTHUS SEMIVERRUCOSUS. 

[Genus ASTERACANTHUS. AG.\SSIZ. (Sub-kingdom Vertebrata. Class Pisces 
Order l'lacoidei. Family Cestraciontidm.) Dorsal spine large, tuberculate, with a double 
row of processes on the ;>osterior margin; base smooth.] 

Asteracanthus semiverrucoslls, Sr. Nov. 

Description.-This Ichthyodorulite is very distinct from the 
specimen described in the preceding article, so m:Ich so, that I have 
no hesitation in considering it a new species. ExperIence has 
taught us that in those Placoid fishes which lw.ei more than on 
spine, the second dorsal defence differed more or less in form and 
other peculiarities from the principal one, and thus specimens con
sidered originally as distinct are now recognized as belonging to 
one and the same species. For instance, Hyuocl71S CUTt1.l8, nnd 
H. reticulatus, formerly described in the "PoiEsons Fossiles)) as 
two species, are now slmwn to have been the first and second dorsal 
defences of the same fish, nnd are consequently united under the 
latter denomination. But there are limits to these variatIOns; and 
there is, moreover, a general similarity of character, which the ex
perienced eye cannot fail to detect, altllOugh to a certain extent 
disguised by the devintiol1s from n, recognized type. In the subject 
before us thero are the ~trol1gost evidences of ~pecific differencc from 
Astcmcanth1[S t'eT?'tICOS1l8, as will be seen in the pequel. The speci
men i1' deficient at the point and at the bnso. The portion remnining 
measures 7 t inches. If entire, the length would prob[tbly have 
been about 9 inches. The greatest In'enclth is 1-/" incb, from which 
pO~:lt the spine contral'bncry gradually. It is more falcate than anv 
other species of the gCI1l1.q • The anterior fnce is chnracterised by "a 

strong carina, which is 11'ok('n up into tuberclef', ncar the Lase. 
The sides of the sl)ine aro covered for one Iudi' of the entire lCl1uth . . b 

\vlth large coarse tuLercles, irregularly an:mged, and varying both 
n shape and size. 2'he Inl'gcf:it nre near the front, these are the 
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most irregular in shape, some being circular, some elongated longi
tudinally and other" tmnwersely. They are coated with a hard 

. enamelloid subsbnce, sculptured with a few radiating sulci. The 
tubrecles decrease in size on approaching the posterior edge, and 
become obsolete before they reach it. The hincler rows are more 
regularly arranged than the anterior ones, forming lines parallel to 
the back of the spine. On the upper half the tubercles retain the 
same characters, but are fewer in number and more scattered. They 
are also intermixed with continuous ridges, similar to those orna
menting the rays of the Hybocli. Some of them are undulating on 
the edge, as if they resulted fi'orn the confluence of a ro\y of tuber
cles. The an?;b fanned by the junction of the lateral and posterior 
pInnes is slightly obtuse on the distal pOl'Lion, but becomes nearly 
a right angle at the base. The posterior plane is furnished with a 
few coarse processes near the point. TIle root of the spine, and 
indeed the whole of the surface unoc(;upied hy the superficial orna
ment, is compused of coarse fibrous bone. The line of demarcation 
between the external and inserted portions of the spine is very 
oblique, more so than in any other species. These chlLracters, well 
shown by }lr. Dinkel, in tllt) lithograph representation, serve to 
distinguish this from all the members of this genus hitherto de
scribed. 

A.Oin.ities.-The irregular arrangement of the tubercles on the 
sides of this spine is found in Asteracanthus Preussi (Dunker),* 
but the latter differs in every other respect. Of the rays described 
by Professor Agassiz, A stcracanthlLs acntus is certainly the nearest 
ally of this speciee;. It is distinguished from it by a. more tapering 
form, the smaller size and more regular disposition of the tubercles, 
anu by the greater number of defensive processes on the posterior 
surface. The A steracClnthus scmisulcatus of Agas:;:iz, has some re
sembiance to it in the admixture of ribs with the tubercles, but in 
other resped::> it is very distinct. In describing the latter species, 
Agassiz surmises i L to be identical with the Icldhyoclo1'1J.litcs Pur
becel1sis of Buckland and De la Beche, but as it i8 a fossil very 
characteristic of the Stonesfielcl oolite, I am indincd to think the 
Purheck specimen seen by the latter authors may with more proba
bility be assigneu to the species described in this article. In addi
tion tv the three new British species of Asicracanthu8 tlescribed in 
this Dcca,de, I have a specimen of distinct character from the Cafln 
limestone. It is n ;;hort, thick spine, densely covered with coarse 

* Palooontographica. yo1. i. p. 188. 
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stellate tubercles, each of which is supported on a circular, smooth 
base or pedestal. I have named it .i1steracanthus papillo81JS. 

Locality.-The only specimen I have seen of this species is one 
from Swanage, presented to the Dorchester :Museum by Mr. ·Williams, 
and liberally placed at my disposal, for description, by that in
stitution. 

EXPLANATION OF PLATE. 

Fig. 1. Asteracanthus semiverrucosus, size of nature. 
Fig. 2. Tubercle, magnified. 

P. DE 1\1. GREY EGERTOX. 
j}Iay 1853. 
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DECADE VIII. PLA.TE IV 

PHOLIDOPHORU3 GRANULATU S. 

[Genus PHOLIDOPHORUS. AG_\SSIZ. (Sub-kin6'dom Vertebrat1. Class Pisces. 
Order Goniolepidoti. Family Lepidostei. Sub-family Lepid03tei homocerci. 2d Group. 
Body elongated, more or Jess fusiform.) Dorsal fin small, opposite the ventrals; caudal 
fin forked; the lobes e!lu~l; the b:tse of the upper lobe invested with scales: teeth 
villiform. ] " 

PllOlidopllOrllS granulatus, SP. Noy. 

Descl'iption.-The genus Pholidophol'ns makes its first appear
ance during the deposition of the lias, and contributes some of the 
most characteristic forms of the fauna of that period. No less 
than fifteen species are named and described from that formation 
alone. The succeeding members of the oolitic period in Great Britain 
are singularly deficient in species of this genus as compared with 
the continental deposits of corresponding age; for of the nineteen 
oolitic species enumerated by Professor Agassiz in the "Poissons 
Fossiles," only one, Pholidophorus Fleshel'i, occurs in England. The 
more recent deposits Imve only furnished one species, the Pholiclo
phorus oJ'nclius of the Purbeck strata of Swanage. The single 
specimen examined by Agassiz, Imd consequently the type of the 
species, is a mcrc fragment, formerly belonging to tllfl late Doctor 
Mantell, but now in the collection of the British Museum. On 
complLl'ing this, tIle original, with the representation given in the 
" Poissons Fossiles," an enol' bccvmes manifest in the position of 
the llorsal fin. The impreAsions of some broken scales in the neigh
bourhood of the tail hn ve been mistaken for the rays of the dorsal, 
::mel this character has been emboclierl in the text as distinctive of 
the species, whereas the true rays of the dorsal fin [we traceable in 
the position which usually outnins in the Plwlidoplwl'i, viz., the 
mid(Ue of the L[l':k The peculiar character of the scales is, however, 

~ Poiss. -Foss. yoL 2, p. (J. 
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sufficient to distinguish the species from all othf'rs. Very fine 
specimens have recently been found which prove this character to be 
constant and uniform; so much so, that a single scale could at once 
be recognized without fear of error. The subject of this at'ticle 
constitutes a second species, also from Swanage, and more nearly 
allied to Pholidophoru8 ornatu8 than to any other species. The 
distinctive feature most easily appreciable is the greater depth of 
the body as compared with the length; there are also differences 
in the form and ornamentation of the scales, which will be de
scribed in the sequel. The specimen selected for representation 
measures 6t inches from" the snout to the commencement of the 
tail. The depth of the body from the anterior limb of the dorsal 
fin to the insertion of the ventral fin, is 2* inches; and from the 
nape to the insertion of the pectoral fin, 2 inches. These relative 
dimensions in a specimen of Pholidopho1'U8 ornatu8, 6 inches in 
length, are only It inch for the former, and It inch for the latter, 
a difference too remarkable to be attributed either to sexual pecu
liarities or to accidental circumstances. The head measures It inch 
in length, and If in depth, while in the allied species these dimen
sions are reversed, the length being greater than the depth. The 
bones of the head are prettily ornamented with groups of granules 
arranged in a va.riety of patterns. They are most numerous on the 
frontals and pre-frontals. This granular character occurs also on the 
branchiostegous rays, the opercular flap, and the scales extending 
from the occiput to the dorsal fin. The operculum is of moderate 
size, but the sub-operculum is enormously developed in the vertical 
direction. The granular ch!lracter is less prominent on these bones 
than on the other parts of the head. The dorsal fin is placed nearer 
the head than is the case in Phol'idophoru8 ornatu8. It is com
posed of about a dozen rays, of which the first four are short and 
single, the remaining ones broad with freyuent transvere articula
tions, and bifurcate extremities. The pectoral fins are of moderate 
size, and contain about 18 rays, all slender except the first, which 
is thick and strong. The distance between these and the ventral 
fins i:; less than in Pholidophoru8 ornatu8. The latter organs 
contain each from 10 to 12 rays. The exterior one has an orna
mental border of oblique osselets, the succeeding ones are stronger 
than those of the pectoral fin, and have few transverse articulations, 
these being restricted to the distal, bifurcate, extremities. The anal 
fin is equidistant from the insertion of the ventrals and the com
mencement ofthe tail. Only a trace of it remains. The caudal fin 
is also deficient. The lateral line is nearly horizontal. The scales 
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it traverses are large ancI fan-shaped. The surface of these scales is 
covered with distinct striations radiating symmetrically from the 
central line, and about 24 in number, 12 above the lateral line and 
12 below it. In the scales above and below this principal series, 
the striffi are more divergent and oblique on the lower part of the 
scales than on the upper. On the back, and occasionally in other 
parts, the strial are intermixed with fine granulations. The pos
terior edges of the scales are serrated. The scales in Pholidophorus 
ornatuB have the striations less numerous, coarser, and less divergent; 
and the posterior edges are more deeply notched. The scales on 
the back and belly in both species are considerably smaller than 
those on the flanks. 

Locality.-This species was procured at the Swanage quarries by 
Mr. Wilcox, and transferred with his collection to the Dorchester 
Museum. 

EXPLANATION OF PLATE. 

Fig. 1. Pholidophorus granulatus, size of nature. 
Fig. 2. Scales magnified. 
Fig. 3. Scales of Pholidophorus ornatus, magnified. 

P. DE M. GREY EGERTON. 

July 1853. 
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DECADE VIII. PLATE V. 

ISTIONOTUS. GEN. Nov. 

[Genus HISTIONOTU (lsnov, a sail, and VOiro" the back). EGERTON. Sub
kingdom Vertebrata. Class Pisces. Order Goniolepidoti. Family Lepidostei. Sub-family 
Lepidostei homocerci. 2d Group Body elongated, more or less fnsiform.) Dorsal fin 
commencing behind the nape and I'xtending to the tail; teeth elongated; scales serrated, 
articulated as in Pholidophorus. ] 

Histionotus angularis. Sr. Nov. 

DescTiption.-The subject of this article presents a more remark
able combination of characters than any fossil fish with which I am 
acquainted. It has the head and tail of a Lepidotus, the dorsal fin 
of an Ophiopsis, the scales characteristic ofthe genus PhoUdophoTUS 
and the form of a Semionotus. At the same time it differs so 
essentially from each of these genera, that it can be assigned to 
none of them. The generic title I have adopted records its most 
emblematic feature, the dorsal fin. The specimen figured in the 
~ccompanying plate, (the only one of which I am at present cog
nizant, with the exception of an imperfect one in the Museum of 
Practical Geology,) measures 6 inches from the nose to the com
mencement of the caudal fin, the head occupying about one third 
of the entire length. The greatest depth, 2t inches, occurs at the 
pointof com mencement of the dorsal fin. The outline of the head 
very much resembles that of Lep'idotus minD?' in the rapid declina
tion of the frontal bones and the prognathic character of the jaws. 
The interior of the mouth is not visible; it is impossible, therefore, 
to determine whether it was furnished with supplementary teeth, 
as in Lepidotus and Semionotus, or with a single row, as in Pho
lidophoTUS. The principal series is well displayed; the teeth com
posing it are very uniform in size and shape; they are straight 
elongated cones with blunt apices, and quit.e smooth on the surface; 
nearly resembling the outer teeth in some of the slender-toothed 
Lcpidoti; the pre-operculum is unusually strong and very l'llgged 

[VIII. v.] 8 F 
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on the surface. The other opercular bones are hi.gh and narrow j 

they are covered superficially with flattened imbricated scales of 
ganoine. The coracoid bone is broad and flattened out posteriorly. 
The superficial ornament is uniform with that on the opercular 
bones. The rays composing the pectoral fins are long, and the 
transverse articulations near their extremities are very numerous; 
they are about 12 in number No fulcral rays appear to have been 
present in these fins. The ventral fins are situated rather behind 
the centre of the body. They are of moderate size, and have several 
strong elongated scales on their anterior margins. The impression 
alone of the anal fin is preserved. This shows it to have been of 
considerable size, and to have extended very far back, almost to 
the commencement of the nudal fin. The latter fin is also, for the 
most part, deficient in tile specimen, although enough is seen to 
prove its resemblance to this organ in Lepiclotns. The most re
markable feature in this fish is the dorsal fin. It originates about 
half an inch behind the occiput, and extends from thence without 
interruption to the commencement of the lobe of the tai1. The 
outline of the back is also very peculiar in this fish. It rises 
rather abruptly from the head to the dorsal fin, it then declines 
gradually for about 2 inches, and thence slopes suddenly to the tail. 
In lieu therefore of the graceful sweeping form which generally 
prevails in this family, we have a somewhat angular outline of 
back, which, together with the prominent snout, has suggested the 
specific name. The dorsal fin is fortified by a set of fulcral scales 
and spines on its anterior margin, but these are by no means so 
strongly developed as in the species of Lepidotus most nearly allied 
to this genus. The fin rays are thick, they bifurcate at a short' 
distance from their base, and are thence traversed by numerous 
approximate transverse divisions. Before the point of bifurcation 
these articulations :'tre few. It is impossible to count the number 
of the rays, as the fin is by no means perfect, they cannot, however 
be computed at fewer than 40. The scales are very uniform in size 
and shape in all parts of the body, except in the vicinity of the 
tail. The exposed surface is rhomboidal, the vertical axis being the 
longest. The angles vary but slightly from right angles. The upper 
posterior ones being slightly acute, the lines of union between the 
scales in the dorso-ventral series are oblique to the longitudinal axis 
of the body; the more so from the direction of the series themselves 
being at a considerable angle downwards and backwards. There 
are from twelve to fourteen scales in each series. The lateral line 
is nearly straIght; it occupies the sixth row of Bcales in descending 
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order from the back. The surface of all the scales is smooth on the 
anterior portions. The posterior margins are finely serrated, and 
the surface of the scale in the vicinity of the serrations is finely 
striated; the strire agree in number with the serrations, being 
due to the persistance of the marginal serrations of earlier periods 
of growth. The scales are united by long processes on the under
surfaces, very similar to the corresponding parts of the scales of 
Pholidoplw1'us, and differing entirely from those of Lepidot1.~s or 
Ophiopsis . 

.A.ffinities.-The affinities of the genus Histionotus have been 
considered at the COlllmencement of this article. I would only 
add that, on the whole, it seems to be more nearly allied to Pho
lidoplwl'uS than to allY other genus. It may, perhaps, hereafter 
be thought adyisaLle to remove to this genus some of the fishes 
with long dorsal fins now grouped with the Pholidoplw1'i, rather 
tlum to the genus O})/tiopsis, as suggested in the description of 
Ophiopsis bTeviceps in the Sixth Decade. 

Locality.-The specimen descl'iLed above, and figured in the 
accompanying plate, was procured by me in the course of the 
present year from one of the quarries of Purbeck stone at Swanage. 

EXl'LAXATION OF PLATE. 

Fig. 1. Histionotus angularis, size of nature. 
:Fig. 2. Scales, magnified. 
Fig. 3. Under surface of scale, magnified. 

P. DE U. GREY EGEnTO~. 
May 1853. 
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DF.CADE VIII. PLATE VI. 

ASPIDORHYNCHUS FISHERI. 

[Genus AtiPID()RE'YNCIl US. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. 
Order Goniolcpiuoti. Family :Sauroidei. Sub-family Saul'oidd homocerci. 1st Group. 
Tail forked.) Body much elongated; upper jaw prodllcecl in the form of a beak; pectoral 
and ventral fillS rounded; dOl'set) fin far b:lCk and opposite the middle part of the anal fin ; 
tail forked; scales higher than wide, especially in the middle part of the body j teeth 
extending in the upper jaw beyond the point of the lower jaw. J" 

Aspidorhync1ws Pis/leri. SP. Nov. 

DCSCl'iption.-Three species only of this genus are figured and 
described by Professor Agassiz in the" Poissons Fossiles." In addi
tion to these, six others are named and briefly noticed. The 
characters of all these are well known to me, with the exception 
of .ilsjJido1'hynchus lValchncl'i, a fossil of the lias of the Oberland 
Badois; of which I have Hever seen a fragment. As no informa
tion is givcn with respect to this fish, and as it is not likely that 
it can be identical with a Purbeck species, it will be omitted in 
considering the subject before us. Of the eight remaining species, 
five are fi'om the oolites of Solenhofen and Kelheim; one froUl the 
lias of Whitby; one from the Oxford clay of Christian Malford ; and 
one frum BalTa do Jardim in Brazil, from a stratum probably about 
the age of the Green Sand. The suuject of this article, a fish uf the 
Purbeck beds, differs in lllany respects from all tIle species alluded 
to by Agassiz, and possesses individual features so clear and distinc
tive, that it would be superfluous to euter at length into a descrip
tion of the agreelllent::; and discrepancies existing between it and the 
other members of the genus. A simple enumeration of the characters 
of the species will suffice to estal,lish it without risk of confusion. 
In form u'ld proportiOllK, it holds an intermediate position between 
Aspidol'hynclw8 (lCnti1'ost1,is and .AspidoThynclins mandibulaTis, 

" Poiss. Foss. 1'01. ii. page 14. 
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being lUore slender than the former, and less so than the latter. 
In general appearance it is not unlike the common Belone of our 
British seas. The specimen selected for description has been kindly 
lent for that purpoRe by the authorities of the Dorchester Museum. 
It measures 13 inches from the snout to the base of the caudal fin, 
and Ii inch in depth at its greatest diameter. The head measures 
3-r%- inches in length; nearly 1 inch of this measurement being due 
to the prolongation of the rostrum beyond the symphisis of the 
lower jaw. This portion of the snout is characterized by deep 
longitudinal strllB, while the base is perfectly smooth. The sur
face of the cranial bones, but more especially of the prefrontals, 
is studded with small granules interspersed with ridges of enamel 
grouped together in an elegant pattern, and arranged for the most 
part in a longitudinal direction. The lower jaw has a single row of 
small close set tubercles on its medin.n line. In advance of the 
blunted extremity of the symphisis of the rami, a single, solid, conical 
osselet is articulated, forming the apex of the lower jaw. This pecu
liar structure is common to all the species of AspidoThynchus, but 
does not, so far as I am aware, occur in any other genus. The orbit 
is large, and situated near the angle of the jaws. The latter are 
fmuished with a formidable array of sharp incurved teeth. Those of 
Lhe lower mandible appear in the specimen figured to have been the 
largest; but a portion of an upper jaw in my possession leads me to 
conclude that the armature of the upper maxillary bone was not at 
all inferior in power to that of the lower maxillary. All the teeth 
appeal' to be quite smooth. The opercular apparatus is defective. 
The operculum :s wanting, but owing to this, perhaps lucky, acci
dent, the bronchial arches are exhibited; parts rarely preserved in 
the fossil state. The sub-operculum is small, and apparently smooth. 
The pre-operculum, on the contrary, is large, and ornamented on 
its lowel' limb with a row of distinct plaits of enamel. The pos
terior angle is nearly a right angle. The pectoral fins are much 
mutilated; they appear to have been small, and to have been sup
ported by a feeble thoracic arch. The ventral fins are also much 
broken. They are situated 8 inches from the snout, and 5 from 
the tail. The rays composing them are uroad, and the transverse 
articulations are numerous. The anal fin is inserted 2:1 inches from 
the base of the caudal fin. The anterior rays are long, and bifurcated 
at their extrenlities, hut the succeding ones decrease rapidly in ]p.ngth, 
giving a slender and pointed character to the fin. The number of 
rays is uncertain, but they seem to have been not fewer than 14 
OJ' 15. The dorsal is the most remote of all the fins, its origin being 
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only 2 inches from the commencement of the tail. This backward 
position of the dorsal fin is a feature found in all the Aspidorhynchi, 
but in the species under description it obtains its maximum eccen
tricity. The scales are for the most part exposed on their under
surfaCfl. The principal series, or that traversing the middle of the 
flank, is composed of scales about half an inch in depth. This is 
succeeded above and below by several series of much smaller dimen
sions. The substance of all the scales is thinner than in any of the 
oolitic species, and the articulating rib on the inner face is less 
prominent. The outer surface of the scales, with the exception of 
those along the back of the fish, is smooth and devoid of ornament. 
The dorsal series, however, is characterised by strongly marked 
crests of enamel, arranged in continuous lines in the longitudinal 
direction of the scales. These ridges are most prominent in front of 
the dorsal fin. The tail is slender and deeply forked, forming an 
appropriate finish to the graceful outlineg of this, one of the most 
elegant denizens of the waters in which it lived. 

Locality.-The Dorchester Museum possesses two specimens of 
this rare fish, procured by Mr. Wilcox, of Swanage, from the quarrie::; 
of Purbeck stone in that vicinity. I have named it in compliment 
to the Rev. Osmund Fisher, owing to whose exertions the town of 
Dorchesttr is in possession of a very thriving museum, and through 
whose kindness I have had the opportunity of examining all the 
vahutble materials in that depository. 

EXPLANATION OF PLATE. 

Fig. 1. Aspidorhynchus Fisheri, size of nature. 
Fig. 2. Dorsal scales, magnified. 

P. DE M. GREY EGERTON. 
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DECADE VIII. PLATE VII. 

FIGs. 1-5. 

PHOLIDOPHORUS HIGGINSL 

[Genns PHOLIDOPHORUS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces 
Order Goniol.epidoti. Family Lepidostei. Sub-family Lepidostei homocerci. 2d Group. 
Body elongated, more or le~s fllSlform.) Dorsal fin small, opposit~ the ventrals; caudal 
fin forked; the lobes equal; the base of the upper lobe invested with scales; teeth 
villiform. J 

SY~O~nr.-P/lOlidopl/Orlts Higginsi. STUTCHBURY. 

Description.-This diminutive member of the genus Pholido
phOJ'U8 was named by Mr. Stutchbury, of the Bristol T nstitution, in 
compliment to the discoverer; but as no figure or description of 
the specie,; has yet been published, I have selected it as an appro
priate subject for this Decade. It is one of the smallest species of 
thc g cn us; the largest of all the specimens hitherto found not 
exceelling 2 inches in length. I t is remarkable also for the large 
size amI great solidity of the sealeR. The Rpecimen I have selected 
for rcpresentation is not so complete as some others, but it gives 
the best idea of the form and characters of the head and scales, 
featmes which are for the most part either crushed or lleficient in 
the otter examples. It differs remarkably from the other small 
PllOlidoph01'i in the thick and short-eet proportions of the body, in 
which respect it contrasts strongly with the elegant outlines of 
PllOli(loplwl'u8 gracilis of Count l\hi.nster-the smallest species 
hitherto descriLed. The head measures rather less than one third 
of the entire length, and is about equal to the largest diameter of 
the body. The muzzle is pointed, and the gape wide. The bones 
of the head and opercular appeIl<lages are smooth anll lustrous. 
Those appertaining to the lIlaxill~try apparatus are more or less 
distinctly characterized by fine longitudinal plaits running parallel 
to the larger diameter of the hOllCC;. The surf,we of the lower 
jltW is pierced on its umler sille liy seven or more largc punctmcs 
for the passltge of the mucous ducts. Both jn;ws Ul"'3 furnished with 

[nIl. vii.] 8 II 
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a single row of smooth thick-set yilliform teeth. These are well 
seen in the enlarged representation of a detached head (fig. 2 of the 
Plate). The pre-operculum is more uneyen superficially than the 
associa,ted bones, the undulations becoming very strongly marked 
a; they approach the posterior margin, which, however, is not in
cised. The operculum is triangular, the ~lpex directed downwards; 
the sub-operculum is nearly as large as the operculum, and both are 
haversed by indistinct concentric lines of growth. The scales 
cOllveying the mucous duct are quadrilateml in the anterior and 
middle parts of the body, but as they appl"Oach the tail the posterior 
angles are bevelled off, and the long diameter of tIle scales gradually 
re(lueed until they :tssume the lozenge form. The canal is unusually 
large, and its eonrse is prOlninently raised above the surface of the 
scales. The apertures are for the most part in notches at the poste
rior m:ergins, but occasionally there is, in addition, :en orifice in the 
centre of the scale. The scales immediately below the lateral line 
are the lr.rgest, aud are also quadrangular. Those below this series, 
as also those above the lateral line, uiminish rapidly in 8ize, and 
l03e at the same rate their a,ngular outline. The surfaces of all the 
sC:lles are perfectly smooth, and invested ,vith a dense covering of 
ganoine. The free lllargins of the larger scales a,re armed with 
two or three sharp cusps, but in the srnaller scales these are either 
reduced to a, single point or are altogether absent. The fins are 
mutilated in all the specimens. The pectoral fins appear to have 
been broad, and to have contained not less than 16 rays. The 
position of the dorsal fin is rather remote. The ventrals are small, 
and are placed about the middle of the body; the anal fin is about 
tbe·~ dimensions of the dorsal fin, [lnd is situated nearer to the 
yelltrals than to the tail. The latter fin is not preserved in any of 
the specimens. 

Locality.-All the specimens yet discovered of this and the two 
following species of fossil fish, where found by Mr. Higgins in a 
single"bloek of Cot.ham marble from the lower lias of Aust Passage 
There are not less than 14 or 15 individuals all grouped together 
in a matrix not larger than the plate which accomp:mies this 
description. Owing to the liberality of the discoverer, specimens 
of this species are in the collectiolls of the Bristol Institutt), the 
Rev. P. B. Brodie, the Earl of Enniskillen, and my own; and I am 
indebted to him and the other possestiors for tlw loan of their 
~ pecimens for the purpose of COlllpluison and description. 
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PLATE VII. Fig. 6--8. 

P1IOlidoplwrus nitidus. SF. Nov. 

Descl'iption.-Associated with the preceding group of fish, two 
specimens were found, which although very imperfect, incontestably 
constitute a new and distinct species of Pholidophm'u8. Among 
the numerous members of this overcharged genus, many of which 
are remarkable for graceful forms and proportions, none can vie 
with the subject of this memoir for symmetry and elegance. As 
compared with PholidophoJ'us Higginsi, the head is smaller, the 
body more slender, and the shape and proportions of the scales 
dissimilar. The imperfection of the specimens precludes a very de
tailed description of the species, at the same time enough remains 
to establish specific characters which may be safely relied on. One 
specimen, belonging to the Bristol Institution, shows the impression 
of a portion of the head and the opercular apparatus. It was 
evidently small in relation to the body, and the surface of the bones 
was smooth and highly polished. The other specimen, of which a re
presentation is given double the natural size, belongs to Mr. Higgins. 
It shows the greater part of the trunk, together with the dorsal 
and one ventral fin. These are situated opposite each other, and 
are composed of a small number of fine fin rays. The scales are 
beautifully preserved, without either dislocation or fracture, and 
present the following characters. The principal series, or that 
cons tituting the lateral line, contains the largest scales. They are 
oblong in form, being considerably higher than they are wide. The 
posterior angles are slightly rounded. The central area of each 
scale is traversed by a ridge indicating the course of the mucous 
tube, and in addition to the notch at the posterior margin for the 
exudation of the lubricating secretion, there is also on each scale a 
foramen on the upper margin of the tube (Plate 7. fig. 7.) The row 
of scales immediately below the lateral line is next in importance. 
In this set the vertical diameter is much reduced, and in the suc
ceeding rows, about four in number, this diminution is progressive, 
the scales in the vicinity of the ventral fins being nearly equilatera1. 
Above the lateral line one row of large scales occurs, and this is 
succeeded by four or five rows in which not only are the dimensions 
exceedingly reduced, but tlle posterior margins, by the elongation 
of the lower angles, assume the lozenge form. They are all highly 
lustrous, and the only irregularities of surface cliscernable with a 
pocket lens are the concentric undulations recording the succesflive 
growths of the scales. 

[VIII. yii.] 8 II 2 
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Locality.-These specimens were found in the same block of 
Cotham marble at Aust as those described in the preceding memoir. 

PLATE VII. Fig. 9-12. 

LEGNONOTUS. GEN. Nov. 

[Genus LEGXONOTUS (;>'0.,,"01', a fringe, V",,"OS, the back). EGERTON. (Slib-kingdom 
Ve~ebrat~ Class. Pisces. Order Goniolepidoti. Family Lepidostei. Sub·family 
Lepldustel homocerCl.) Dorsal fin extending from the nape to the tail; teeth conical. ] 

Legnonotus Cothamensis. SP. Nov. 

Desc'i'iption.-The same block of Cotham marble which con
tained the two preceding species, yielded also the curious little fish 
represented in the accompanying plate (fig. 9.), of twice the natural 
size. The head and detached jaw, of which enlarged views are 
given at figs. 10. and 11., probably belonged to the same species, 
at all events they differ entirely from the characters of Pholido
phol'us, the only other genus associated with them. It is not 
without some hesitation that I have ventured on the slender evi
dence afforded by a mutilated specimen, and a few fragments to 
establish a new genus; and I should not have done so, could I by 
any licence of interpretation of the characters of genera already 
acknowledged have refelTed this fish to anyone of them. The 
dorsal fin is a feature of such paramount importance, that it cannot 
be di.sregarded; and the peculiarities of this organ in the subject 
before us, are quite irreconcileable with any genus hitherto dis
covered. It commences immediately behind the nape and extends 
nearly to the tail, and contains about 30 rays all supported on 
strong perpendicular interapophyses. Six or seven of the anterior 
rays are single spines, rather arched and shorter then the succeed
ing rays. The latter are thicker than the anterior ones, and 
although single for some distance from the body, are subdivided 
at their extremities and traversed by transverse articulations at 
rather distant intervals. The nearest approach to this construction 
of the dorsal fin is found in the Sauroid genus Mcw1'osemius, but in 
other respects Legnonot~[s resembles a Plwlidoplwrus, or still more 
nearly the genus Notagog·us. The former has a small single fin on 
centre of the back, the latter has a double dorsal fin; features quite 
sufficient to distinguish them from the suhject before us. The fish 
measures 1 i inch from the insertion of the pectoral fin to the base 
of the tail, and +0 of an inch in depth. The dorsal fin occupies an 
inch of the hack, and the anal fin is nearly an inch distant from 
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the pectoral fin. These fins are both small, and the rays cont,inue 
the greatest part of their length without subdivision; they are, 
however, fimbriated at their extremities. The scales are very thick 
and solid, and of variable and rather irregular forms. The ganoid 
investment is very dense and lustrous. The posterior margins are 
coarsely serrated. A large fulcral scale occupies the base of the 
upper lobe of "Ghe tail. The latter organ is mutilated, but it is 
probable from what remains, that it was blunted in form, or r.t all 
events not deeply forked. The lateral line is nearly horizontal. 
The head figured as probably appertaining to this fish shows the 
operculum and the lower jaw. The former is characterized by a 
rough pattern of flattened tubercles of enamel, very different in 
this respect, as also in form, from the corresponding part in the 
genus Pholiclopho1>US. The lower jaw is strong, and armed with a 
single row of stout incurved teeth, in the form of elongated cones, 
with rather blunt points, not unlike the outer row of teeth of some 
of the more slender toothed Lepidoti or .&chmodi. They are well 
seen in a detached jaw represented at fig. 11 of the plate. On 
comparing this figure with the Pholidoplwrus head (fig. 2.), the 
difference of the dentition of the two genera is easily appreciated. 

Locality.-This Ichthyolite was discovered by Edmund Thomas 
Higgins, Esq., at Aust, in the same block of Cotham marble which 
contained the two species of Pholidoplwrus figured on the same 
plate. It is in his possession, and I am indebted to his liberality 
for the opportunity afforded me of making it available for this 
Decade. 

EXPLANATION OF PLATE. 

Fig. 1. Pholidophorns Higginsi, size of nature. 
:F'ig. 2. Head of ditto enlarged, twice the size of nature. 
Figs. 3. 4. 5. Scales of ditto, 4 times the size of nature. 
Fig. 6. Pholidophorus nitidus, twice the size of nature. 
Figs. 7. 8. Scales of ditto, 4 times the size of nature. 
Fig. 9. Legnonotus Cothamensis, twice the size of nature. 
Fig. 10. Head of ditto ditto ditto. 
Fig. 11. Lower jaw of ditto ditto ditto. 
Fig. 12. Scale of ditto, 4 times the size of nature. 

P. DE M. GREY EGERTON. 
July 7, 185:3. 
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DECADE VIII. PLATE VIII. 

PTYCHOLEPIS CURTUS. 

[Genus PTYCIIOLEPIS. AGASgrz. (Sub-king:l.om Vertebrata. Class Pisces. Order 
Goniolepidoti. Family Sauroidei. Sub-family S:tnroidei homocerci. 1st Group. Tail 
forked.) Scales thick, elongated, plicated tr:tnsversely on the base, and deeply furrowed 
longitudinally; nnder-surface smooth, and devoid of rib; pectoral fins pointed; dorsal 
fin opposite the ventral fins; anal fin remote.] 

Ptycholepis curtus, SP. Nov. 

Description.-The beautiful little specimen figured in the plate 
accompanying this description affords another proof (were further 
evidence requisite) of the value of dermal characters in the deter
mination of fossil fishes, more especially those of the secondary 
formations, where the internal skeleton is so rarely preserved. 'Vere 
a mere outline of the fish before us submitted even to Professor 
Agassiz himself, I very much doubt whether he would recognize or 
acknowledge in it a species of his genus Ptycholepis, so little do its 
short and thickened proportions resemble the slim, elegant forms 
of the Sauroid family in general, or correspond with the known 
species of its own genus; and yet the inspection of a single scale, 
or even a fragment of one, would at once reveal to him its true 
generic affinity. The fish has retained its natural form without 
distortion of the body or dislocation of its parts. The pectoral, 
ventral, and a portion of the caudal fin are wanting; with these ex
ceptions, it is in perfect preservation. The length from the nose to 
the insertion of the tail is 4~ inches, of this measurement the head 
occupies nearly Ii inches, more than a third of the entire length 
In Ptycholepis Bollensis, the head measures only a fourth of the 
total length. The depth of the body at the dorsal fin is I-ilo inches. 
These proportions serve to distinguish this from the previously 
known species; they are, however, associated with otllel' distinctive 
features to be mentioned in the Requel. The head, us noticed above, 
is large; the outline for111S a very regular isosceles triangle. The-

[VIII. viii.] 8 I 
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orbit is of moderate size, and placed in It forward position. The 
snout is thickened and rounded at its extremity. The mouth is 
large, and capable apparently of great distention. The operculum is 
quadrilateral, and the sub-operculum triangular. The line of junction 
between them runs obliquely upwards and backwards The pos
terior border of these bones is nearly perpendicular. All the cranial 
bones and their appendages are highly ornamented by deep grooves, 
arranged in a variety of elegant patterns. On the upper part of the 
head they are grouped longitudinally, running in sinuous, and 
sometimes inosculating lines, from the occiput to the snout. On 
either side the latter, they are retroflexed with a sigmoid curve, 
exactly resembling the common tattoe pattern on the alre of aNew 
Zealander's nose. On the premaxillary bone they are parallel to its 
lower margin, and on the lower jaw they run obliquely downwards 
and backwards. The opercular bones are less deeply sculptured, 
and the furrows are more distant. On the posterior angles they 
become almost obsolete. The scales (with the exception of a few 
immediately behind the thoracic arch) (Plate viii. fig. 2.) are long and 
narrow. The base of each is marked by three or four distinct bars. 
The surface of each scale behind the base is cut by two (or sometimes 
more) grooves, always varying in length, but rarely extending to 
the posterior edge of the scale, which is deeply notched. They are 
all incrusted with a thick and lustrous coat of ganoine. The an
terior insertion of the dorsal fin is equidistant from the nose and 
the commpncement of the tail. The fin itself is moderately long, 
and contains 22 rays. Of these the sixth and seventh from the 
front seem to be tLe longest" The transverse articulations of the 
rays are very frequent near the base, but become more and more 
distant. Mter the fourth articulation the rays are grooved, but 
they do not dichotomise, so far as the fin is preserved in the specimen. 
It is devoid of fulcral scales. The base of the pectoral fin is all that 
remains of this organ. The anterior rays are disproportionately 
strong. The ventral fins are deficient, but they seem from the 
impression on the shale to have been small. TIley are inserted 
below the hinder part of the dorsal fin. The anal fin is small, and 
very distal in position. Its hinder rays almost reach the tail. The 
latter is of moderate size, and forked. It lws a strong fringe of 
oblique rays along its upper margin, and a similar one, though 
:finer, protects the lower edge. A few of the terminal vertebrre 
of the column are preserved. They diminish gradually in size, 
and terminate at the commencement of the upper lobe of the 
caudal fin. 
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Affinities.-The dermal characters of this speCies associate it very 
closely with Ptyclwlepis Bollensis; the individual scales, however, 
are proportionately longer and narrower, and differ in the arrange
ment of the sculpture. I have evidence of a third species occurring 
with the two former, in the lias of Lyme Regis, in which the scales 
are still more elongated; but the subject of the present memoir is 
easily distinguished from the other members of the genus, by the 
striking proportions of the fish described above. 

Localities.-The only specimen I have seen of this species was 
found in the lias beds, between Lyme Regis and Charmouth. It is 
the property of Mr. Beccles, of St. Leonards-on-Sea, to whom I am 
indebted for permission to figure and describe it. 

EXPLANATION OF PLATE. 

Fig. 1. Ptycholepis curtus, size of nature. 
Fig. 2, 3. Scales magnified. 

P. DE :M. GREY EGERTON. 

lYlay 1853. 
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DECADE VIII. PLATE IX. 

OXYGNATHUS. GEN. Nov. 

[G~:J.U3 OXYG ~ ATIIUS. EGERTO'<. (Sub-kingdom Vertebrata. Class Pisces. 
Or.ter Goniolepidoti. Family Sauroidei. Sub-family Sauroidei homo cerci. 1st Group. 
Tail for~ed.) Bo:l.y elongated; head pointed; jaws furnished with nnmerous small in
curved teeth, intermixed with hrger ones; scales thick, small, rhomboidal, and covered 
with sinuous IO:J.3itudinal furrows; pectoral fins sJ.ort and broad; ventral fins large; 
anal fin smull.] 

Oxygnatltus ornatus, SP. Nov. 

Descl·iption.-This fish has so many striking peculiarities, that it 
has been necessary to create a new generic title for its designation. 
The slender lanceolate form of the body resembles some species of 
EUJnathus, the characters of the teeth and jaws approach those of 
Sanropsis, while the peculiar ornamentation of the scales can only 
be compared to that found in the heterocerque genus, Acrolepis. 
The combination of these characters, and the addition of others not 
found in the above cited genera, establish the propriety of selecting 
for this form a new generic appellation. The specimen measures 
9t inches, from the snout to the base of the caudal fin, of which the 
head occupies 3 inches. The greatest depth of the body was probably 
not more than 2 inches, but the attitude of the fish is such that this 
mC!asurcment cannot be ascertained with precision. This, however, 
is clear, that the deepest part was immediately behind the nape, 
from which point the body gradually tapers to the tail. The dorsal 
:md caudal fins are both absent. The form of the head is more 
pointed than in any of the Sauroid genera, except those with elon
gated muzzles, such as Aspido1'h!Jnch~I,q, Belonostomus, and SU/U1'
ichthY8. In consequence of the extreme tenuity of the bones of the 
head few are preserved entire, with the exception of the dentigerous 
hones, and the hyoid and branchiostegous apparatus. These are 
all covered with a surface ornament, composed of fine vermicular 
plaits of enamel, arranged for the most part in longitudinal direc-

[VIII. ix.] 8 K 
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tions. The remnant of one of the opercular bones shows that this 
pattern did not extend to those bones' they seem however to , , , 
have been covered with a fine and rather indistinct granulation, 
intermixed with raised lines, running parallel to the posterior margin 
of the flap. The teeth are numerous in both jaws. The larger ones 
are conical, sharp, and hooked at the extremity. The smaller ones 
are of the same form, and fill up the irregular inters paces between 
the larger ones. They together form a single row, fringing the 
margins of the mouth. The symphisis of the lower jaw is remarkably 
acute. The branchiostegous rays are beautifully displayed, occu-. 
pying the angle between the jaws. There appear to have been 
about twelve on either side. The pectoral fins are composed of a 
series of flattened rays, about thirty in number. They are devoid 
of transverse articulations, but dichotomise when near their ex
tremities. The ventral fins are situate nearer to the anal than to 
the pectoral fins. They are smaller than the latter, although larger 
than the corresponding organs in the allied genera. They contain, 
in addition to three or four small marginal appendages, about 24 
rays. These are rounded, have frequent transverse articulations, and 
bifurcate at their extremities. The anal fin is short and small. It 
occupies a position midway between the anterior insertion of the 
ventral fins, and the commencement of the tail. It contains 16 or 
18 rays of similar character to those composing the ventral fins. 
The scales are small, and very numerous. They vary in form and 
size, on different parts of the body, but they all correspond in the 
character and distinctness of the surface ornament. This consists 
of elevated ridges of enamel, arranged for the most part in longi
tudinal directions, in reference to the outline of the fish, but 
obliquely as regards the individual scales. On the nape a few 
granulations are interspersed with the ridges. The latter, however, 
predominate in all other regions of the body. The scales near the 
tail are thicker than those on other portions of the trunk, and the 
ornament more coarse. Each scale has a thick rib on its under 
surface, which locks in reciprocally with that of the adjoining scale, 
and secures the continuity of the series against accidental die
location. 

Affinitics.-The character of the scales alluded to above marks 
out the genus Q,!"Yonatll/l(s, as distinct from all others. The only 
approach to it i8 in the gellus ACTOlcpis, but (in addition to the 
btter llcing a heterocenll1e :fiS]l, ,vllich alone would forbid the union,) 
the differences in the form of the scaleR, and the arrangement of the 
s~ulpture, sufficiently distinguish it fi'om that genus. A slight 1'e-



BRITISH FOSSILS. 3 

semblance may, perhaps, be traced between these scales and those 
of Gyrolepis; but, here again, we have probably a heterocerque fish, 
it being restricted to beds older than the lias. As compared with 
the Liassic Sauroid genera, already described, this fish differs from 
them all, nor can it be ascribed to any of those genera named, but 
not yet described, viz., TMissonotus, Oent1'olepis, Endactis, or 
Oos111,olepis. 

Locality.-The figure and description are taken from a specimen 
in the collection of the Earl of Enniskillen, found in the lias at 
Lyme Regis. 

EXPLANATION OF PLATE. 

Fig. 1. Oxygl1athus ornatus, size of nature. 
Fig. 2, 3, 4. ::;cales of ditto, magnified. 

P. DE M. GREY EGERTON. 

May 1853. 
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DECADE VIII. PLATE X. 

PYCNODUS LIASSICUS. 

[Genus PYCNODUS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. Order 
GO:1iolepidoti. F .lmily Pycaocloatidce.) EDdy short, deep, ancl adprcssed; three or five 
rows of smooth, flattened, oblong, tritoral teeth, on eaeh ramus of the lower jaw; five 
rows of similar teeth on the vomer; incisive teeth in both ja WH.] 

P!!cnodus liassic us, SP. Nov. 

DescTiption.-The announccment of the occurrence of fishes 
belonging to the family Pycnoclontidce, in the lias of Grea.t Britain 
:md Wurtemberg, recently made in a memoir read at the Gcological 
Society,* has been quickly followed up by the discovery of <1, true 
Pycnodus, from the same formation. This interesting specimen was 
brought to light during the operation of transferring the fine collec
tion of fossil fishes ill the British Museum, from the cases in Room 6, 
to tl1eir Hew pm;ition in Room 2. It is supposed to have been 
derived from the lias of Barrow-on-Soar, and, although far from 
perfect, is, ncvertheless, sufficiently so to lea yc no don bt as to its 
natural affinities. In referring it to the genus Pycnodus, I have 
been guided mainly by the cbaracters of the dentary apparatus. 
The general contour of the body has more resemblance to a JJl iCi'oclon" 
or a GJJl'odus, and wants the elongated caudal pedicle oitho typioal 
Pycnodi; but the charnctcrs of the teeth are so decisive, that I have 
no hesitation in referring it to the latter genus. The specimen 
figurell in the plate measures from the symphisis of the lower jaw 
to the commencement of the ta,il, 4 inches. The grcaiest depth, 
following the direction of the dorso-ventral series of ,;cales, is 3~ 
inches. The anterior portion of tho tnmk is higllly yanlteel; the 
summit of the nape being nearly 1 inch higher tlmn the occiput. 
The frontal and facial line is straight, and steeply jnclined. The 
lower jaw is unusually large (fully 1 inch in length), and rendem 

* Quarterly Journal of GeoJ. Soc.) 1853, page 276. 
[VIII. X.] 8 J. 
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the prognathic character very decided. The orbit is situated in a 
high and very forward position. The upper limb of the operculum 
is nearly horizontal; the posterior margin slope>; downwards and 
forwards, in an easy curve. The preoperculum is high and narrow. 
Wherever the surface of the cranial bones is preserved, it is covered 
with small flattened granules, distinct from each other, and not 
grouped in radiating or other patterns. The anterior or incisive 
teeth are elongated cones, slightly flattened at the apices; the 
succeeding teeth are shorter and broader. The outer row only is 
visible, and these being comparatively small, we may conclude from 
the general rule applicable to this genus, that each ramus had five 
rows of teeth, those comprised in the second row being considerably 
larger than the remainder. One large tritor is seen in a position 
which indicates that it belonged to the central or principal row of 
the vomerine teeth. Several smaller ones scattered about may have 
belonged to the lateral series, of which there were probably two 
on either side of the central one. The form of all these teeth is 
more or less o1long, and the crowns are smooth, devoid alike of 
the ineql181ities of the ~JJ iCl'oclon teeth, and the rugosities of the 
Gyrodi. The dorsal and anal fins are large, and opposed to each 
other. The former has 20 rays, the latter about 15. These are all 
articulated to dilated extremities of strong interapophyseal o8selets. 
The ~rays are single at first, but they soon dichotomize, and are 
marked by very closely arranged transverse articulations. The 
course of the spinal column is nearly straight, and does not coincide 
with the arched form of the dorsal outline. The vertebral centra 
were cartilagino]1s, but the apophyses strong and bony. The scales 
are much mutilated. Those of the nuchal region are the largest. 
The impressiDn left on the stone proves them to have been orna
mented with diverging curved lines of small tubercles, sweeping 
downwards and outwards from the central area of each scale. The 
succeeding scales below are of smaller dimensions, but they all 
partake of the high narrow character so generally prevailing in this 
family. They are covered with small flattened tubercles, similar to 
those found on the bones of the head. No evidence remains of the 
form or position of the pectoral or ventral fins. It has been stated 
above that the form of this fish differs from that recognized las 
typical of the genus Pycnoclus, bnt this remark must be taken as 
having reference to the state of our knowledge of the genus. 
Agassiz founded its generic attributes on the well-known Pycnoclu8 
platessus, of the Monte Bolca beds, and in this tertiary form the 
elongation of the pedicle of the tail is very striking. The only 
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other species of which the trunk is preserved, with the exception of 
the species of PycnOd1.l8 OI'bicula1vis, in the Paris Museum, is the 
small Pycnodns 1'hornb'us, found in the Jura (?) beds of Torre 
d'Orlando, near CaRtel-a.-Mare; and in this older form this peculiar 
chamcter is less prominent. . The remaining thirty-two species 
enumerated and partly described in the" Poisl3ons Fossiles," rangiug 
from the tertiary formation down to the Keuper, are only known 
by their teeth. It is, therefore, quite possible that the Oolitic 
species may have resembled the other Pycnoclonti of that period, in 
the more rounded outline of the body, and that this must therefore 
bp, considered a specific rather than a.generic condition. Be this as 
it may, the characters derived from the dentition are of so much 
greater moment than the mere outward form of the fish, and they 
coincide so entirely with those of the", well-known dental apparatus 
of the genus Pycnodu8, that no duubt remains upon my mind as to 
the propriety of assigning the subject of this artiele to that genus. 

Locality.-The only specimen I have met with of this species is 
the one represented in the plate. 

EXPLANATION OF PLATE X. 

No. 1. Pycnodus liassieus, size of nature. 
Nos. 2, 3. Front teeth, magnified. 
Nos. 4,5. Vomerine tritar, ditto. 
No.6. Nuchal scale, ditto. 

P. DE. M. GREY "EGERTON. 
July 7, 1853. 





SUPPLEMENT TO DECADE VIII. 

THE deby which has occurred in the publication of tbis Decade has 
been so far fortunate, that in the interval which has elapsed since the 
completion of the manuscript, several specimens have been discovered, of 
species deRcribed therein, substantiating the characters already given, and 
supplying others which were deficient in the materials originally examined. 
As several of the species were founded upon single specimens, it is of con
sequence that the opportunity of recording this additional evidence should 
not be lost, although it would not be advisable to incorporate it in the 
descriptions completed two years since, and which are now in type. 

ARTICLE V. PLATE V. 

Histionotus angularis.-This genus and species was determined by a 
single specimen, in my own collection. The Museum of Practical Geology 
has now two specimens of the genus, one of which belongs, no doubt, to 
the same species. The other is a portion of a much larger fish, and may 
possibly indicate a second species, but it is too imperfect to afford any 
reliable evidence of distinctive character. Both these specimens are from 
the Swanage quarries. 

ARTICLE VI. PLATE VI . 

. Aspidorhynchus Fisheri.-The British Museum and the Museum of Prac
tical Geology now possess good specimens of this species. The original 
of Platc 6 is so perfect, that no further evidence was necessary to complete 
the specific description. . 

ARTICJ,E X. PLATE VIII. 

PI!Jclwlepis curtus.-This species depended on the evidence of a single 
specimen, in thc possession of Mr. BeccIcs. A second specimen has recently 
been sent to me from Lyme Regis (whence the first was also derived), 
showing some details which were wanting in the one originally described. 
The peetoral fins are here preserved. They are composed of from 18 to 
20 rays each. These are strong, and closely arranged. They are single as 
far as they are preserved, and show no transverse articulations. The 
anterior margins of these fins were bordered. The ventral fins are placed 
nearer to the pectoral than to the anal fins. They are small, and composed 
of 10 or 12 slender articulated rays; the articulations only commencing 
near the extremities. The caudal fin contains about 20 rays in the upper 
and 30 in the lower lobe. The former is strengtlu:ned by a ridge of elon= 

a 
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gated scales, overlapping its base. Five or six of the upper fin rays are 
much stronger than the succeeding ones, and have no transverse articula
tions until ncar their extremities; the remaining rays of the upper lobe, 
and all those composing the lower lobe, have very frequent articulations 
from the base to the extremity. The length of this specimen is 5t inches 
from the nose to the commencement of the caudal fin; the depth from the 
nape, It inches. The length of the head from the nose to the posterior 
edge of the operculum, 2 inches. 

ARTICLE XI. PLATE IX. AND IX·. 

OX!Jgnathus ornatus.-The fortunate discovery of a most perfect example 
of this rare fish enables me to complete the description of those parts that. 
are either mutilated or wanting in the specimen originally examined. The 
recent acquisition measures 11 inches from the snout to the fork of the 
tail, and 3 inches in depth between the nape and the dorsal fin. The 
pmition. of the fish is such that all the fins of the left side are shown, and 
by a lucky upturning :Jf the lower jaw, both rami, together with the hyoid 
and branchiostegous apparatus al'e displayed. The parts shown in this spe
cimen, which were deficient in the former one, are the dorsal and caudal 
fins. The more perfect condition of the anal fin renders some cor
rection requisite ill the description formerly given of this organ. It 
is, in fact, not so small as I was led to suppose, but is in full proportion 
to the other locomotive organs. It commences anteriorly with a few 
graduated jointed rays, and not with the single fulcral rays frequently 
found in this position; these are succeeded by the principal rays, about 
30 in number, which decrease in length rapidly as they recede towards 
the tail. The transverse articulations of the principal rays are frequent 
near the base of the fin, but occur at greater intervals on the more distant 
portion; on the posterior rays they are also frequent, but uniform through
onto The dorsal fin is situated immediately above the interspace between 
the ventral and anal fins. It was furnished, like the anal fin, with a few 
soft slender rays on the anterior margin, The succeeding rays corre
spond also in size and character with those of the anal fin. In consequence 
of a slight mutilation of the hjnder extremity of the fin, the exact 
number of the rays eannot be ascertained; it was certainly not less than 30. 
The most remarkable and wholly unexpected character of this fish is pre·· 
sented by the form anti structure of the caudal fin. This organ is deeply 
cleft into two lobes; the upper one measures 3} inches in length, the 
lower one only 2i- The former has a scaly investment from the base to 
the extremity, below which issues a fringe of innumerable fine rays, with 
frequent transverse articulations anti longitudinal bifurcations. The lower 
lobe contains about 24 rays; of these the strongcst occupy the middle of 
the lobe, those of the uppcr and lower margins becoming gradually finer 
as they recede from the centre. The transverse joints are nearly equi
distant, but the intervals are greater than those on the dorsal and anal 
fins. It results from these peculiarities that this fin in Oxygnatltus not 



SUPPLEMENT TO DECADE VIII. 3 

only simulates the tttil of a true heterocerque fish, but carries the re.3cm
bbnce to an extent only found in the most heterocerque genera. I 
question whether anyone on seeing a drawing of this fin would hesitate a 
moment in pronouncing it a palmozoic form. The solution of this pro
blem depends upon a single point, viz., whether the rays constituting 
the upper lobe of the tail are all short rays, given off from the lower 
clements of the vertebral column, or whether any of them are continued 
under the scaly iutegument to the upper part of the column. The evidence 
the specimen affords is this: the centrum in the vertebrm of this genus 
was ossified, a fact proved by the occurrence of several of these bodies, 
seen in the spccimen, where the integuments have been removed. Being 
thus qualified to resist decomposition, while the softer parts perished, the 
course of the spinal column becomes evident by a slight elevation of the 
surface where the scaly integument rests upon it. In tracing its direction 
in the posterior part of this fish, it exhibits no tendency to mount into the 
upper lobe of thc tail, as in the typical heterocerque fish, and, to a 
certain extent, in Opltiopsis,Eugnathus, and some other homocerque forms; 
but, on the contrary, it seems to terminate abruptly at the base of the 
tail. For this reason I am inclined to think that, without more conclusive 
evidence, it would be unwise to consider this an exception to the general 
rule, with reference to the fish of the lias, although the actual resemblance 
of this tail to that of a heterocerque is so striking as almost to warrant a 
contrary conclusion. 

ARTICLE XII. PLATE X. 

Pycnodus liassic us. - The opinion I ventured to express in the descrip
tion of this specimen, that the more shortened contour of the body as 
compared with the typical Pycnodus platessus ought not to exclude it 
from that genus, has been fully confirmed by the discovery of seyeral 
new species of Pycnodus in the oolitic slates of the Bugey. Monsieur 
Thiolliere, in one of the most splendid works ever contributed to pala~on
tological literature, * has described and figured, together with other new 
and interesting forms, five species of this gen us. Of these two are more 
elongated than P!Jcnodus platessus, and of the three shorter species two, 
viz., P!Jcnodus Egertoni and P!Jcnodus Bernardi, correspond in form with 
liassic species described in this Decaue. There seems to be some doubt as 
to the locality from which the British Museum example of this fish was 
derived. In the course of last autumn I saw a second specimen of this' 
species presented to the 'Worcester Museum by the Rev. W. Symonds, 
which was found in thc lias of the neighbourhood of Tewkesbury. 

April 16, 1855. 
P. DE M. GREY EGERTON. 

,. Descriptions des l'oissons Fossiles provenont des Gisements comllines du.T um, dans 
le Bugey. . 
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PREFACE. 

IN issuing this Decade to the Public, justice requires that I should 

express the great obligations of this Est(l,blishment to Sir Philip 

de },[alpas Grey Egerton, who had previously undertaken and 
completed two similar works at the request of my predecessor, 

Sir Henry T. De la Beche. 

The present Decade contains descriptions and figures of six new 

genera of Fossil Fishes, three of which had been named by Agassiz, 
but not described or figured. 

In these three Decades of Fossil Ichthyolites, Sir Philip Egerton 

has described nine new genera and thirty-five species; and in call

ing attention to his valuable labours, I beg especially to notice the 

very skilful execution of the Plates by Mr. Dinkel, whose truthful 

delineations of detail, combined with artistic effect, cannot be 

surpassed in this branch of Palreontography. 

M USC Inn of Practical Geology, 
16th Novcmbe1' 1857. 

RODERICK 1. MURCHISON, 

Di?'ecto·r. 
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DECADE IX. PLATE 1. 

COSMOLEPIS. GEN. Nov. 

[Genns cos~rOLEPIS. AGASSIZ. (Sub-kingdom Vertebrata. Cbss PiSC2S. 
Order Goniolepidoti. Family Sauroidei. Sub-fami:y Sauroidei homocerci. 1st g!'OUP, 
tail forked.) Bodyeval. Head small. Scales thick, small, numerons, and rhomboidal; 
sculptured on their surfaces. Pectoral fins Jarge ; ventral fins near the pectorals; dorsal 
fin in advance of the median line, over the interspace between the ventral and auol fins; 
anal fin extended; caudal fin large, springing from a broad pedicle.} 

SPECIES UXICA. Cosmolepis Egertoni. AGASSIZ, :VIS. jUorris, Cat. 
Brit. Foss., 1854. 

In the g,meric characters here given, I have endeavoured to 
express those features which distinguish Cos1nolepis from the 
several sauroid genera ,vith which it has affinities in other respects. 
The form of the trunk corresponds with that of PachyconJ( us, the 
advanced position of the dorsal fin with GatuTus, the extent of the 
anal fin 'with Sat~)'opsis, and the character of the scales and caudal 
fin with Oxygnathus. It differs from Pachycornws and Cat-urus 
in having thick sculptured scales, in the form of the tail and in the 
proportions of the anal fin; from the former in the position of 
the dorsal TIn. It differs from ScwTopsis and Oxygnathus in the 
greater depth of the trunk in relation to its length, and in the 
arrangement of the locomotive orgltns; and from all in the forward 
position of the yentral fins. The genus was established by Profe:;sor 
Agassiz, immediately before his departure for America" from the 
examination of a single specimen belonging to Lord Enniskillen, 
and found in the lias quarries at Barrow-on-Soar. A second spe
cimen has been found since (now in my pos~ession), which agrees in 
generic a11l1 specific details with the original. 

Desc]·iption.-The anterior half of the head is deficient in both 
specimens; in other respects they are in a good state of preservation. 
The type specimen is selected for the general description, as being 
the most perfect, but some of the details are derived from the last 
found specimen: The form of the body is elliptic, the dorsal and 

[lX. i.] 9 B 



2 BRITISH FOSSILS. 

ventral lines forming graceful and symmetrical curves. The pedicle 
of the tail is slightly prolonged and gradually contracted, but not to 
so great an extent as in Paohyoormus. The length of the body from 
the nape to the base of the upper caudal lobe measures one foot; 
the greatest depth in front of the dorsal fin is four inches and three 
quarters; the pedicle of the tail two inches; from the nape to the 
dorsal fin is five inches, and thence to the tail seven inches. From 
the pectoral to the ventral fins is three inches and a quarter; from 
thence to the anal fin, three inches and a half, and thence to the 
lower caudal lobe four inches. The pectoral fin is compused of about 
twenty-five rays, the first of which is much stronger than those 
behinli it. The ventral fins are much dislocated; the number of the 
constituent rays cannot therefore be ascertained. They appear to 
have been broad, and the rays were thick, flattened, and frequently 
subdivided transversely. The dorsal fin had a few slight fulcral 
scales at its base, but neither in this or the other fins is there any 
evidence of the first ray having a fringed margin. It contained not 
less than fifty rays, closely arranged, flattened, and composed of very 
numerous ossicles. The longest, forming the apex of the fin, measure 
two inches and a quarter in length; from the apex to the hinder 
margin of the fin the rays decrease rapidly in length, forming with 
the base line and anterior outline of the fin a nearly equilateral 
triangle. The rays of the anal fin are too numerous and indistinct 
to be accurately numbered. They correspond in character with the 
dorsal rays, but are shorter, and decrease in length more gradually 
towards the tail. The base of the fin measures two inches and 
three quarters, and it may be computed to have contained at least 
seventy rays. The caudal fin is broader and not so deeply cleft as 
that of Oxygnathus, but it corresponds with it in having the upper 
lobe invested with scales. So strongly marked is this character 
in both genera, that the doubts I have already expressed in the 
description of Oxygnathus as to the propriety of considering that 
a homocerque form, are much strengthened by the examination 
of Oosmolepis. The rays composing the caudal fin of Oosmolepis 
are far more numerous and frequently jointed than those of the 
corresponding organ of Oxygnathus. Those of the upper lobe 
decrease in length and substance as they approach the extremity, 
and are supported by the prolonged upper limb of the organ, features 
quite at variance with homocercal structure. There is no evidence 
in this genus of the prolongation of the vertebral column into the 
upper limb of the tail; on the contrary, there are symptoms of 
the abrupt termination of the ossified vertebrre at the fork; it 
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may be, however, that the embryonic character was persistent in 
the hinder extremity of the column, notwithstanding the ultimate 
development of its other parts. The scales of this fish are remark
able for their great number and the beauty of their sculpture. The 
dorso-ventral rows on the flanks contain nearly sixty scales in each. 
Those on the flanks in the vicinity of the line of the vertebral 
column (which was nearly straight and equidistant from the back 
and belly) are larger than the dorsal ancI ventral scales; but on 
the after part of the body they are all of uniform size. The under 
surface of each scale has a strong process on the upper margin, which 
cOlTesponds with a pit on the lower margin of the scale above it; 
in addition to this, these margins are bevelled, so that additional 
strength is secured by the overlap of the juxtaposed scales in the 
dorso-ventral series. The external surface of each scale is orna
mented with five or six raised lines of enamel, some single, some 
bifurcate. These are most frequent on the scales of the anterior 
parts of the fish, but they are distinctly developed upon all. These 
dermal cha.racters agree closely with those of Oxygnathu8. The 
small portions of the jaws which remain show the bases of strong 
sauroid teeth; the other parts of the head are deficient. 

Locality.-Lias of BalTow-on-Soar, Leicestershire. 

EXPLANATION OF PLATE. 

Fig. 1. CosTilolepis Egertoni, size of nature. 
Fig. 2. Tail of another specimen. 
Fig. 3. Outer surface of scales, magnified. 
Fig. 4. Inner surface of scale, magnified. 

February 1857. 
P. DE M. GREY EGERTON. 
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DECADE IX. PLATE II. 

THRISSONOTUS. GEN. XOV. 

[THIUSSONOTUS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. Order 
Gouiolepidoti. Family Sauroidei. Sub-family Sanroidei homocerci. 1st Group, tail 
forked.) Body elongated; dorsal fin opposite the interspace between the ventral and 
anal fins; anal fin extended; scales rhomboidal, smail, ganoid.] 

Thrissonotus Colei. AGASSIZ. Poiss. Foss. yol. 2, pnrt 2, p. 128. 

The tapering head, gracefully elongated body, and well propor
tioned fins combine to render this the most elegant of the sauroid 
fishes of the liassic period. The specimen, which is unique, was 
discovered many years since, and is in the possession of Lord 
Enniskillen. The generic and specific appellations were ginn by 
Professor Agassiz, who alludes to this specimen in the following 
paragraph :-" The genus Th?'issonoi,us is in some degree inter
mediate between the genera Satwopsis and 'l'hTissops. In general 
appearance it also resembles the Paclcycotl'rn/i, but it is decidedly 
a new type, for the dorsal fin is situated in the middle of the back, 
and yet it has the extended anal fin of a ThTisso]!s." -With reference 
to these affiliations, I may remark, in corroboration of its generic 
distinction, that the body is more elongated than in tbe Pachy
cOTmi, the dorsal fin more distal, and the scales entirely dissimilar 
both from that genus and ThTissops. The extended anal fin re
sembles that of SLGti1'Opl)is and ThTisso]!s, but the dorsal fin is more 
advanced than in either of these genera, corresponding more nearly 
in this respect with the dorsal £n of the genus Oxygnatht£8. The 
scales have the nearest resemblance to those of the latter genus and 
Cosmolepis, but are devoid of the surface ornament common to 
those genera. 

[IX. ii.] 9 C 



2 BRITISH FOSSILS. 

Description.-Lord Enniskillen's specimen, the only one hitherto 
found, measures ten inches in length. The parts anterior to the 
eye socket and behind the termination of the anal fin are deficient. 
The depth is nearly uniform from the nape to the anal fin, being 
about two inches and a half Behind the anal fin, the depth is 
one inch and a hal£. From the gradual convergence anteriorly 
of the outlines of the head, it is probable that the muzzle was 
elongated, after the fashion of an Eugnathus or Sauropsis. The 
gape was large, and both jaws were furnished with numerous sharp 
conical teeth. The branchiostegous rays are flattened, and ap
parently not so numerous as those of Pachyco1·mus. Twelve are 
distinguishable, of which the middle ones are the broadest. The 
opercular flap is crescentic in form, and extends some distance 
behind the line of union of the vertebral column with the occiput. 
The pre operculum is strong and prominent, and is invested with 
a thick coat of ganoine, plicated longitudinally. The surface orna
ment of the operculum and sub-operculum is finer and more granular 
in its arrangement, and does not conceal the lines of successive 
growth running parallel to the free margin of the flap. The pec
toral fin is broken off at a short distance from the base. It con
tains about twenty-six rays; these, as far as they are preserved, 
are single, without transverse sutures. The rays of all the other 
fins correspond in being compressed and imbricate. The ventral 
fin has a few short anterior rays, and about twenty principal ones. 
They are so closely crowded together, that it is impossible to dis
tinguish the precise number. The rays of the dorsal fin are grace
fully curved backwards; they are in number about twenty-four. 
The transverse joints are at distant intervals. The anal fin is 
remarkable for its extension towards the tail; it measures one 
inch and three quarters along the base, and probably contains 
between fifty and sixty rays. The squamation of Thrissonotu8 is 
very elegant, with regard both to the shape and beauty of the 
component parts, and the graceful arrangement of the dorso-ventral 
lines. The scales are all comparatively small, but vary much in 
relative size. The largest, as is generally the case, occur in the 
neighbourhood of the lateral line, and the smallest, on the abdominal 

o Tegion. The former are rhomboidal in fOTm, the latter are long and 
narrow, resembling elongated parallelograms. The surface orna
ment is, for the most part, due to the permanence of the successive 
lines of growth; but, in the anterior part of the body, and 
especially in the vicinity of the nape, a few small vermicular pro-
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jections occur, irregularly scattered over the exposed portions of the 
sca,les. 

Locality.-Found in a concretion of hard lias at Lyme Regis. 

EXPLAXATION OF PLATE. 

:Fig. 1. Tftrissollotus Colei, size of nature. 
Fig. 2. Nuchal scale, magnified. 
Fig. 3. Abdominal scale, magnified. 
Fig. 4. Caudal seale, magnified. 

FebnWl'Y 1857. 
P. DE ~f. GREY EGERTON. 
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DECADE IX. PLATE III. 

PACHYCORMUS LATIPENNIL 

[Genus PACIIYCORMUS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. 
Order Goniolepidoti. Family Sauroidei. Sub-family Sauroidei homocerci. 1st <;troup, 
tail forked.) Body deep; vertebrre normal; pectoral fins large; dorsal fin OpposIte the 
ventral fins; scales thin.] 

Pachycormus latipennis. AGASSIZ. Poiss. Foss. vol. 2. pt. 2. p. 114. 

In detailing the generic characters of his genus Pachycormu8, 
Professor Agassiz remarks that the dorsal fin is situated opposite 
to the interspace between the ventral and anal fins. This is 
strictly the case in the genera Oxygnathu8 and G08rtWlepis. In 
Sau?'opsis the dorsal fin is opposed to the anal fin. In Eugnathu8 
the large dorsal is inserted opposite the ventral fins, and extends 
backwards as far as a point coincident with the commencement of 
the anal fin. In Gatt~rus the dorsal fin is opposed to the ventral 
fins, and in Pachyco?'71ws its position is intermediate between that 
of the like fin in GatuTUS and Eugnathus. The first ray is imme
diately oyer the insertion of the ventral fins, and the after part of 
the fin stretches a short distance over the interspace between these 
fins and the anal fin. Of the predacious ganoid fishes of the Liassic 
period, the Pachycormi form :tn important group, well charac
terized by their short and deep form, and the delicacy of their 
scales, features which contrast powerfully with the lanceolate shape 
and solid scales of the associated E1tgnathi. Professor Agassiz has 
only described four species in the ,: Poissons Fossiles," but he 
notifies by name several other species as worthy of more detailed 
examination. Of these the subject I have selected for this article 
is one of the best characterized, although the specimens hitherto 
brought to light show only the anterior portion of the fish. 

DesC?·iption.-Of three specimens under notice referable to this 
species, I select for description the only one seen by Professor 
Agassiz, and which is therefore the type of the species. It com
prises the head, a portion of the scapulocoracoid arch, the pectoral 
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fin, and a confused mass of scales and verteLr::e. The form of the 
head yaries much in this genus. At 'Vhitby, where the species are 
more numerous than in any other of our British localities, we find 
a gradation from the small and pointed form of head of Paohy
OOI'1n'lJS graoilis and clO1.di1'OsiTis to the short and deep head 
which characterizes Pachyc01'lJlltS lati1'Osi1'is. Professor Agassiz 
consi<1ers the species under notice to be most nearly allied to the 
latter species, an approximation which is hardly borne out by a 
more strict comparison of the two than he was enabled to institute 
from the materials he had at his disposal. The head of Paohy
connas lcrtipenn is is deeper and broader, and has the snout more 
blunt than in any other species. It measures four inches in length 
by two and a quarter in depth; the breadth across the frontal 
bones is one inch alid a quarter. The lower jaw measures two 
inches and a half in length from the symphisis to the articulating 
condyle. It is furnished with numerous conical, incurved teeth, 
varying in size, the largest being situated on the anterior portion 
of the jaw. The condyloid process is strong, and articulates with 
a very broad hypotympanic bone. The upper maxillary bone is 
more slender than the lower jaw; it is dentigrrous, the teeth 
corresponding with those of the lower jaw opposed to them. The 
large laniary teeth of the latter probably reciprocated with similar 
teeth on the premaxillary bone and vomer. The frontal bones are 
broad and very compact in structure. Their surface is covered 
with slightly elevated sinuous rug::e interspersed with frequent 
minute punctures, the former prevaling on the posterior, and the 
latter on the anterior parts of the head. The opercular bones had 
a somewhat similar surface character, with the addition of a few 
distant granulations on the upper portion of the operculum. The 
coracoid bones are very strong, and coarsely plicated longitudinally. 
The ascending ramus forms nearly a right angle with the lower 
horizontal branch, this curvature being more abrupt than in 
other species of the genus. The pectoral fin is very broad, and its 
constituent rays ar6 flattened as in the genus Sauro psis. It 
differs from the pectoral fin of Paohyool'1nuS lati1'osi1'is, in being 
much shorter and less pointed at the extremity. It contains more 
than twerrty rays. Of these the first is very strong, and single; 
the succeeding rays remain single for more than half their extent; 
they then dichotomize, and show frequent transverse joints. In 
consequcnce of the great breadth of the constituent rays the surface 
of the fin when expanded was very large, a character happily 
seized upon by Professor Agassiz for the specific definition. The 
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vertebrre, as seen in another specimen, were osseous, the neura
pophyses short and slender, and the interneural spines continued 
over the region anterior to the dorsal fin. In these respects the 
genus greatly resembles Oatu1'U8, except that in the latter the 
yertebral appendages are more robust. The scales are exceedingly 
thin and overlaid with a very delicate coat of enamel finely sculp
tured in concentric rings. The free margins were more or less 
curvilinear, resembling in this respect the scales of Catu1'u8 and 
Leptolepi8. 

Locality.-All the specimens of this species hitherto found are 
from the lias of Lyme Regis. 

EXPLANATION OF PLATE. 

Pachycormus latipellnis, size of nature. 

P. DE U. GREY EGERTON. 
FebTUa1'y 1857. 
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DECADE IX. PLATE IV. 

ENDACTIS. GEN. Nov. 
[Genus ENDACTIS. AGASSIZ. (Sub.kingdom Vertebrata. Class Pisces. Order 

Goniolepidoti. Family Sauroidei. Sub-family Sauroidei homocerci. 1st Group, tail 
forked.) Head small and pointed; dorsal fin opposite the ventral fins; anal fin approxi
mated to the ventral fins; base of the ta:i deep; scales minute, curvilinear, ornamented 
with raised surface markings. ] 

SPECIES UNICA. Endactis Agassizi. 

The subject of the following description IS the last fossil fish 
named by Professor Agassiz before his departure for the United 
States. I had incorporated it in my cabinet as a new species of 
PachycoTrfY//ns, but his discriminating eye detected evidences of 
generic discrepancy which induced him to make it the type of a 
new genus, which he called Endactis from the peculiar character of 
the scales. It certainly is very nearly allied to the Pachycormi in 
geneml figu~e, and in the arrangement o~ the fins; the most 
evident distinctions being the larger size of the dorRal fin, the 
greater thickness of the caudal pedicle and the surface ornament of 
the scales. It is, perhaps, hazardous to trust to characters so 
slight, and to the evidence of a single specimen, and that an imper
fect one for generic isolation; the more so when we find some 
of these characters variable and considered as of only specific 
value in the several species of PClchycormu8 with which we are 
acquainted. A very important element for deciding' the ques
tion is unfortunately deficient, namely, the caudal fin. One of 
the most striking and constant peculiarities of tl16 genus Pachy
C01'm't~s is a very large and deeply cleft caudal fin springing from 
a narrow pedicle, caused by the rapid contraction of the dimensions 
of the after part of the trunk. This contraction is much less 
rapid in Endactis, as far as the specimen shows, and I am inclined 
for this reason to believe that future discoveries will reveal a form 
of caudal fin which will substantiate this as a generic type. Should 
it prove otherwise, the genus must lapse, but there is no doubt 
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w-hatever but that the species is distinct from all the Pachyc01'1ni 
hitherto discovered. 

DesCJ'iption.-The species of Pcwhyco1'm1.!s to which Endactis 
has the nearest resemblance is P(Whyc01'lnus euri1.!s, from the lias 
of Whitby. The figure given of this species in the "Poissons 
Fossiles" represents a fish nine inches in length by three inches in 
depth. The specimen under description is also nine inches in 
length, but was probably an inch longer when perfect; the depth 
is only two inches and three quarters. TIle diameter of the caudal 
pedicle at a corresponding point in the two specimens is one inch 
in Paehycol'lnus em'tus and two inches in Endcwtis. The dorsal 
fin in the latter is longer and the rays thicker, and the ventral 
and anal fins are more approximated. Compared with Paehy
eOl'JJ21.tS g1'aeilis, the body is shorter and the head comparatively 
smaller. It has no resemblance to any species of Pachyeorm,u8 
found associated with it in the Lyme Regis beds. The bones of 
the head are much crushed, and the operculum is thrown upwards 
from its position; the latter disturbance makes the head appear 
larger than it is in reality. It is in fact small for the size of the 
fish. In form it approaches that of an isosceles triangle, the lines 
of the forehead and lower jaw being very slightly curved, the snout 
forming the apex of the figure. The mouth is large, the lower jaw 
measuring an inch and a half in length. The teeth are wanting. 
The branchiostegous rays are numerous. JUdging from what re
mains of the pectoral fin, it probably corresponded in size and 
structure with the analogous organ of PaehyeQ1'mu8. The dorsal fin 
is situated six inches from the snout, and is immediately over the 
insertions of the ventral fins. It contains at least twenty rays. 
Of these the four or five anterior ones are single, and increase 
consecutively in length. They are, however, true rays, carried 
upon interneural spines, and not fulcral scales. The principal 
fin rays are transversely jointed at rather distant intervals. The 
ventral fins are small and indistinct. The anal fin commences one 
inch and a half behind the attachment of the ventral fins. The 
interlu:emal spines supporting the anterior rays of this fin are very 
strong. The fin rays are thicker t,han in any of the Pachycol·mi. 
The number cannot be discerned, but those that remain correspond 
in character with the dorsal fin rays. The scales are very numerous. 
In the neighbourhood of the scapular arch they are rhomboidal, 
with the posterior angles slightly rounded. In the afterpart of the 
fish they become curvilinear. They are invested with a thin layer 
of enamel, on the surface of which an elegant pattern is produced 
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by a series of fine diverging rays rising in relief and radiating 
outwards towards the posterior margin of each scale. A somewhat 
similar ornament is seen in some species of Eugnathu8, but no 
instance has occurred of its presence in any species of Pachycormu8. 
Professor Agassiz gave no specific name to this specimen; I there
fore dedicate it to him in grateful remembrance of the last of the 
many happy days it was my good fortune to enjoy in his society. 

Locc(lity.-Lias of Lyme Regis, Dorset. 

EXPLANATION OF PLATE. 

Fig. 1. Endaetis Agassizi, size of nature. 
Figs. 2 and 3. Scales magnified, outer view. 

FeUl'ua1'y 1857. 
P. DE M. GREY EGERTON. 
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DECADE IX. PLATE V. 

CENTROLEPIS. GEN. Nov. 
[Genus CENTROLEPIS CICEI'TpOV, calcaT'; AE7m, squama). EGERTON. (Sub-kingdom 

Vertebrata. Class Pisces. Order Goniolepidoti. Family Sauroidei. Snb-family Sau
roidei homoccrci.) Head large; teeth conical; body short; Jlectoral and anal fins very 
broad; scales rhomboidal, rugose, with strong spurs on the Jlosterior margin.] 

SPECIES ~ 1\ rCA. Centrolepis asper. Poiss. Foss. vol. 2. p. ;)04. 

Walking, lllany years ago, with Lord Enniskillen, on the beach 
under Black Ven, to the eastward of Lyme Regis, we met a well
known character, by name Jonas, ,vho had just .split open a lias 
nodule which contained a fossil fish. The specimen changed owner
ship for a few shillings, and from that day I have in vain searched 
for another fragment to elucidate the affinities of this most singul:u 
fish. The family to which it appertained was for some years 
doubtful. Professor Agassiz, who examined it more than once, was 
inclined to refer it to the Lepidoiclei. More recently, by delicate 
manipulation, the form of the jaws and characters of the teeth have 
been discovered, rtnd they unquestionably betoken its affinity to 
the Sauroidei. 

Descript'im1.-The distorted position of tlJe fish, find the deficiency 
of the dorsal portion, render the restomtion of the actual proportions 
a matter of conjecture. The head is large, and the mouth especially 
so; the body short, and the pectoral and anal fins unusually broad. 
It is fail' to presume, from these features, that the depth of the fish 
was considerable, and the dorsal fin large. By restoring the head 
to its natural position, the length of the fish from the nose to the 
h1se of the tail is ascertained to be seven inches. Of this dimen
sion the head occupies nearly three inches. ']'he cranial bones are 
dense, and are ornftmcnted externally with a raised pattern, varying 
from a granular to a ridge and furrow figure. On the opercular 
flap the pattern is less prominent, and is associated with what 
appear to be lines of successive growth, corresponding with the 
existing outlines of the constituent plates. The mouth measures 
two inches in length. The teeth are numerous, sharp, and conical; 
the intervals between the larger ones being beset with smaller ones. 
No fish of the Lepidoid family has the dental apparatus similarly 
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constituted. The pectoral fins are composed of numerous broad 
flattened rays. They have frequent transverse joints, and are re
markable for , having their surface invested with a corrugated layer 
of ganoine, corresponding in character with that covering the head 
bones and scales. This character is common to all the fins. The 
only similar instance I am acquainted with occurs in the genus 
Plutysomu8. The first pectoral ray is fringed with scales on its 
anterior border. The position of the ventral fins is seen about 
midway between the pectoral and anal fins; the fins themselves 
are defective. The space between the pectorals and the anal is so 
confined that the ventral fins were probably of small dimensions. 
The anal fin is very large, and the rays composing it unusually 
long. The first ray has fulcral scales and a fringed margin; the 
subsequent rays are flattened, expanded, and transversely jointed 
at short intervals; in number they cannot have been fewer than 
thirty. A few rays of each lobe of the tail are preserved; the 
multiplication of the transverse articulations is the most striking 
peculiarity they present. A single broad scale occurs at the base 
of the lower caudal lobe, but beyond this no fulcral scales seem 
to have existed in this region. The scales are unlike any I have 
elsewhere met with; they are rhomboidal, of medium size, and 
extremely solid. The exposed surface is covered with coarse rugre, 
arranged, not, as is commonly the case, in the longitudinal direction, 
from the anterior to the posterior margin of the scales, hut trans
versely. The free edges of the scales are armed with strong spurs. 
On the under surface the scales are smooth, and destitute of the 
midrib so common in the generality of the Sauroid genera. The 
substance of the scales is so thick that the strong articulating pro
cesses of the upper margins are formed out of the uniform thickness 
of the scales themselves, the extra material provided by the midrib 
not being requisite. I am not without hopes that the publicity 
given to what is already known respecting this genus may be the 
means of bringing to light other specimens, to complete the anato
mical details of this most interesting form. 

Locality.-Lias of Lyme Regis. 

EXPLANATION OF PLATE. 

Fig. 1. Ccntrolepis asper, size of nature. 
:Fig. 2. Scales, magnified. 
:Fig. 3. Caudal scale, magnified. 

February 1857. 
P. DE M. GREY EGERTON. 
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DECADE IX. PLATE VI. 

NOTHOSOMUS. GEN. Nov. 

[Genus NOTHOSO;'IUS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. 
Order Goniolepidoti. :Family Lepidostei. Sub-family Lepidostei homocerci. 2nd 
Group, body elongated, n,ore or Jess fusiform.) Fins small, with fulcra on the first 
rays. Caudal fin forked. Scales smooth; four rows of broad scales on the flanks.] 

~YotltOsomlls octost!!chius. AG.\.SSIZ. Poiss. Foss. vol. 2, page 292. 

The genus NothosOlnn8 is notified in the "Recherches sur les 
Poissons Fossiles" of Agassiz in the following terms ;-" After the 
genus Ophio]Jsis must be placed a new generic type, which I have 
distinguished by the name Noiho8om~~s, and which is characterized 
by a long dorsal fin and scales higher than broad." The specimen 
from which the genus was established ,vas found in the Lias at 
Street, and presented to me by 111'. Hawkins. It only shows the 
posterior half of the fish, but as it is the type of the genus, and so 
far as I am aw<tre the only example of it "\vhich has yet been found, 
it is worthy of being described, the more so that ill consequence of 
the brief notice of Professor Agassiz, it has been quoted by other 
authors, and is inelwled in all the catalogues of liassic fossils. 

DescTipiion.-The specimen is broken off immedintely in front 
of the dorsal fin, and the anterior portion is wanting. What 
remains is, however, in a good state of preservation, and exhibits 
the dorsal, ventral, anal, and caudal fins, together with the scales of 
the right flank seen from within. A few impressions of the outcr 
surface of the scales are seen in the anterior part of the specimen. 
The dor;ml fin is situated a little in advance of a perpendicular line 
extended from the attachment of the ventral fins; the anal fin is 
inserted about mic1vv'ay l)etween the ventrals and the base of the 
tail. The interspace between the first ray of the dorsal fin and 
the upper lobe of the caudal fin measures two inches and a half, 
and from the ventral fin to the lower 10bD of the tail two inches 
and one tenth. The dE'pth of the trunk from the dorsal fin to the 
ventral fins is one inch and three quarters; from this point to 
the spring of the caudal fin, where the diameter is half an inch, 
the contraction is very regular. In these details Nothosomus bears 
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a close resemblance to Pholidophorus, and should the positions of 
the fins in relation to the anterior parts correspond, the general 
form of the fish would come very near that of one of the shorter and 
deeper species of that genus. There is also an approximation in 
the character and mechanism of the scales, and I am therefore 
mclined to place the genus next to Pholidophorus, rather than after 
Ophiopsis, as suggested by Professor Agassiz. The locomotive 
organs differ essentially from both these genera. In advance of the 
dorsal fin are five strong fulcral scales, and the first true fin ray 
has a fringe of short spines along the anterior border. The true rays 
are six or seven in number, curving backward from their insertions. 
They are stronger than the fin rays of PholidophoffiS, and differ 
also in having the transverse articulations more numerous, and 
continued nearly to the base of the component rays. The distal 
extremities are finely fimbriated. The ventral fin contains six 
rays, more slender than those of the dorsal fin. The anterior 
one is similarly fringed. The anal fin is composed of twelve 
rays at least, but they are inserted so closely together, that 
the exact number cannot be ascertained. The anterior ray is 
bordered in unison with the corresponding member of the dorsal 
and ventral fins. The component rays are extremely slender and 
delicately fimbriated in their distal parts. All the fins, although 
small with reference to the size of the fish, are comparatively larger 
than the corresponding organs of Pholidophorus; they differ also 
materially in having bordered margins, and being transversely sub
divided to a much greater extent. The caudal fin is deeply forked. 
The upper lobe contains sixteen rays; the lower one is composed of 
a like number. Both upper and lower margins are fringed, and a 
few strong fulcral scales occur at the base of each. The body scales 
extend rather further on the upper lobe than on the lower. The 
styles supporting the rays are short and slender, and of equal length 
in each lobe; in the tail of Pholidophorus, the styles of the upper 
lobe are very considerably longer than those of the lower lobe. 
The fin rays are stronger in the upper lobe than in the lower. The 
transverse articulations occur at shorter intervals than in the tail 
rays of Pholidopho1'US; in the lower lobe the divisions of the ossi
cles are so nearly coincident that they form continuous elevated 
lines sweeping across the fin, while in Pholidophorus and the 
allied genera. the articulations of one ray generally impinge between 
the articulations of the adjoining ray. The l'esult of this arrange
ment, combined with the frequency of the sub-divisions of the rays 
of this and the other fins, would be to afford a greater amount of 
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lateral flexure in the organs of locomotion in Notho8omus, whil~ 
the necessary support was provided for by the fulcral scales and 
strengthened borders of the anterior rays. The dorso-ventral series 
contain eight scales, slightly inclined backwards. The mucous 
duct pierces the third row from below, this being the position of the 
largest scales; the row next below it being the next also in size. 
These and the two rows above the lateral line are considerably 
larger than those above and below, until near the region of the tail, 
where all the scales are nearly uniform in size. The scales are thick, 
compact, and highly lustrous. The outer surface is smooth, and the 
free margins entire. The inner surface is provided with a broad 
perpendicular band, occupying the centre of'the scales on the flanks, 
but extending over the entire inner area of the caudal scales. Each 
band terminates above in a strong pointed process, which locks 
into a con-esponding depression on the lower margin of the scale 
next above it. Receding towards the tail, these processes become 
gradually more and more obtuse, until they disappear altogether, 
and the few most distal scales are united by apposition of the broad 
margins of the bands. In Pholidophorus and the allied genera the 
scales covering the centre of the flanks are commonly larger than 
those on the upper and lower margins of the body; but there is 
always a more or less graduated passage from the one form to the 
other, by the interposition of scales of intermediate dimensions, 
even in Pholidopho?'us pachysomus, where the extremes are most 
exaggerated. The details above given show that in Nothosomn8, 
the flanks are protected by four rows of large scutiform scales, suc
ceeded above and below by small scales, the transition from the 
one form to the other being abrupt. In this respect Nothosomus 
has some resemblance to the sauroid genera AspidoThynchus and 
Belonostomus, but in all other respects it appears to be a legitimate 
member of the Lepidoid family. 

Locality.-The Lias of Street, Gloucestershire. 

EXPLANATION OF PLATE. 

Fig. 1. Nothosomus octostychius, size of nature. 
Fig. 2. Dorsal fin, magnified. 
:I!'ig. 3. Ventral fin, magnified. 
Fig. 4. Anal fin, magnified. 
Fig. 5. Caudal fin, magnified. 
Fig. 6. Tail of PholidophoTus, magnified. 

P. DE M. GREY EGERTON. 
February 1857. 
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DECADE IX. PLATE VII. FIG. 1. 

PLEUROPHOLIS. GEN. Nov. 

[Genus PLEUROPHOLIS. 7rAE"Pa., the side ; 1>oM~, a scut\'. EGERTON. (Sub-kingdom 
Vertebrata. Class Pisces. Order Goniolepidoti. Family Lepidostei. Sub-family 
Lepidostei homocerci. 2nd Group, body elongated, more or less fusiform.) Caudal 
:fin forked; dorsal fin'opposite the anal fin ; anal fin extended; head small; body slender; 
scales of the flanks arranged in a single series. ] 

Pleuropholis attenuatus. }\fORRIS. Cat. Brit. Foss., 1854. 

I propose the generic designation Pleuropholi8 for a, small group 
of fishes of diminutive size and limited geological range, but pos
sessing chanwtel's singuln,rly well defined and very distinct from 
those of any genus of fossil fishes hitherto described. In the form 
of the head, the position of the mouth, and general outline of the 
body, they somewhat resemble a small Thri88op8 or Leptolepi8. The 
arrangement of the fins also corresponds to some extent with that 
of those organs in the former genus. The characters of the tail 
resemble those of Oph iOp8i8. The dermal peculiarities, however, are 
so remarkable that they forbid the association of Pleu1'opholi8 with 
any known genus. If we except the isolated family of the Acan
thodei, the multiplication of the scales in the dorso-ventral series is 
greatest in the genera P,~chycoTmu8, Endactis, and Oosmolepi8. 
In the la.tter we find not less tl:an sixty scales in each series on the 
anterior and middle regions of the trunk. In N otho8omu8 the 
number is reduced to eight, and in the sauroid genus AspidO?'hyn
chus the flanks are protected by large scutes, the dorso-ventral series 
being completed above and below by a few scales of much smaller 
dimensions. These ch:1l'a<;.ters are subject to occasional variations 
in the latter genus, and the single scutes are sometimes replaced by 
two or three scales. In Pleuropltolis the dorso-ventral series are 
also compo~ed of a single row of scutes, completed above and below 
by a few small scales, the latter being more numerous in the caudal 
region. In this respect it resembles the cretaceous genus P1'iono-
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lepis. I am cognizant of several species, probably referable to this 
genus, all of which will be noticed in the sequel. 

Desc1'iption.-The beautiful little fish which I have selected as 
the type of the genus was found by Mr. Bristow in the Middle 
Purbeck beds at Apsel Lane, north of Sutton Mandeville. It 
measmes two inches in length from the nose to the extremity of 
the tail, by three-tenths of an inch in depth. The latter measure
ment is taken at a point midway between the pectoral and anal 
fins, from which point the body tapers symmetrically to the taiL 
The head measures f(mr-tenths of an inch in length. The mouth is 
small and opens upwards, as in ThTissops and Lcptolepis. The 
relative size and position of the orbit correspond also with these 
genera. The opercular bones are of moderate size and smooth 
exterior. The rays of the pectoral fin are strong in relation to the 
size of the fish. Theil' number cannot be ascertained. The ventral 
fins are small, and situated midway between the pectoral and anal 
fins. The dorsal fin commences at a point two-thirds of the dis
tance from the nose to the fork of the tail. It contains ten delicate 
rays, single for half their length, and then bifurcated and trans
versely articulated. They are preceded by a few elongated fulcral 
scales. The anal fin is opposed to the dorsal fin. It contains 
twelve rays, rather distant from each other. They correspond in 
character with those of the dorsal fin. The anterior ray is bordered, 
a character probably also common to the dorsfLl fin. The caudal 
fin is deeply cleft. The upper lobe is invested with scales at its 
base, and contains nine principal rays, closely set at their insertion. 
The lower lobe, is also composed of nino rays, more distant from 
each other than those of the upper lobe. All the rays have frequent 
transverse joints, more numerous on the lower than the upper lobe. 
The borders of both are fi'inged with fine elongated fulcral scales. 
The scales are smooth. Those on the back, belly, and tail are 
small and lozenge-shaped. The remainder of the body is covered 
with a single row of high, narrow scutes, inclining backwards 
and downwards in slightly sigmoid curves; each scale has a broad 
elevated band extending from the apex to the base of the inner 
surface (fig. 9). It is broader above than below, and terminates 
upwards in a short process, which connects it wit.h the scale next 
above it in the series. 

Locality.-This, the only specimen I have seen of PleuTopholis 
attenuatus, was found by Mr. Bristow in the l\liddle Purbeck beds 
at Apsel Lane, north of Sutton Mandeville. 
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PLATE VII. Fig. 2. 

PLEUROPHOLIS CRASSICAUDUS. SP. Nov. 

The specimen figured on the same plate with the above, No.2, was 
found some years ago by Mr. W. Brodie in the bed known in the 
Durdlestone Bay section as the Insect Bed. It is now the property 
of the Rev. P. B. Brodie, of Rowington. It agrees with the genus 
Pleu1'oplwlis in the large size of the lateral scales, and in the 
extent and position of the anal fin; but differs from the species last 
described in the more massive proportions of the hinder part of 
the body, and in the characters of the caudal fin. The specimen 
measures one inch and three quarters from the nose to the base of 
the tail, and is three-tenths of an inch in depth. The latter mea
surement falls short of the actual dimensions of the fish, as the 
dorsal and ventral portions are wanting, and the larger scales alone 
remain. The head agrees for the most part with that of Pleu1'O-
1Jholis attenuatus. The operculum is, perhaps, relatively larger, 
and the ganoid external layer thicker, characters which are re
peated in the squamation. The scales comprised in the principal 
series are broader, thicker, and straighter, those in the vicinity of 
the tail are longer and more irregular in form. The position of the 
anal fin is discernible, but its characters are indistinct. The 
caudal fin has some strong fulcra] scales on its lower margin, and 
appears to have been much stronger and less furcate than in the 
other species. A small fish discovered by the late Count "Munster 
in the quarries of lithographic stone at Kelheim has a very close 
resemblance to this species, but the scales are more delicate and 
greatly more numerous. The tail is more like that organ in 
Pleu1'opholis attenuatus. A figure of this species is given on 
the Plate, No.3. Professor Agassiz originally named it Pholido
phorus Z03vissimus; he subsequently removed it to his new genus 
Nothosomus j* but it must now be considered a Pleul'opholis. 

Locality.-Ple'twopholis c?'assicauclus is from the Insect bedofthe 
Purbeck strata in Durdlestone Bay, No. 106 of Mr. Austen's table.t 

PLATE VII. Fig. 4<. 
PLEUROPHOLIS LONGICAU;DUS. Sr. KoY. 

When engaged in examining materials for describing the several 
species of fossil fishes from the Purbeck strata published in the 
Eighth Decade of the Memoirs of the Geological Survey, I found 

0\< Poiss. Foss., vol. 2, p. 288. 
t Guide to the Geology of the Isle of Purbeck, by the Rey. J. II. Austen, page 17. 
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two specimens in the Museum in Jermyn Street, which, although 
very imperfect, gave evidence of another species of the genus Pleuro
pholis. I have recently received from the Rev. John Austen (whose 
abours in the Purbeck beds are well kn.own to geologists) three ad

ditional specimens of a species of Pleu1'opholis apparently different 
from that indicated by the specimens in Jermyn Street. Of these, 
one, and that the most perfect, belongs to Mr. W. Brodie, of Swanage, 
and was found by him in the bed numbered 69 in Mr. Austen's 
table of the Purbeck strata; a less perfect specimen of a larger 
individual of the same species was furnished by Mr. Lister, of 
Langton Purbeck, and the third, a smaller one, is from Mr. Austen's 
private collection. As the specimens in the Jermyn Street Museum 
are not sufficiently perfect for detailed description, I may here 
briefly state that my reason for considering them specifically dis
tinct from the subjects of this and the foregoing description rests 
upon the character of the large scales covering the flanks of the fish, 
which, in these specimens, are distinctly serrated on the posterior 
margin. 

Mr. Brodie's specimen, of which a figure is given in the plate, 
measures three inches and three tenths from the nose to the ex
tremityof the tail; the head and tail each measure seven tenths 
of an inch, and the greatest depth of the body is six tenths. These 
comparative flimensions attest the slender proportions of the fish, 
and, combined with the small size of the head and the large size of 
the tail, give evidence of its having been a swift and agile swimmer. 
The head is narrow, and somewhat pointed at the muzzle, the gape 
small, and with no traces of teeth discernible. In these respects, 
and in the relative proportions of its constituent members, it re
sembles the corresponding parts in the genus Leptolepis. The 
pectoral fins contain at least a dozen rays; the anterior one is 
armed with a bonler of long sharp spines; the succeeding three or 
four rays are very strong; all t~ese have the transverse articu-· 
lations rather distant. The remainder of the fin is composed of 
smaller bones, not very distinctly preserved. The ventral fins are 
small, and situated halfway between the snout and the extremity 
of the tail fin. The anal fin, commencing a little behind the ventral 
fins, extended almost to the insertion of the caudal fin. The number 
of rays constituting this organ cannot be ascertained from any 
of the specimens. The florsal fin is slllall in this species, and 
situated immediately above' the anal fin, a position for this fin 
very unusual in the members of the Lepidoid family, and very 
characteristic of the genus Pleu1'ol)7wz.is. The base of the upper 
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lobe of the caudal fin is covered by an oblique prolongation of the 
scales of the tail. The upper margin of the fin is roofed with 
a series of elongated, imbricated scales, similar to those seen in the 
genus Ophiopsis, and common to most of the heterocerque fishes. 
The rays composing the fin are froll twenty to thirty in number, 
and are long and powerful for the size of the fish. The pedicle of 
the tail is narrow, allowing great latitude of motion to the pro
pelling organ. The general arrangement of the large scutiform 
scales investing the flanks of the fish corresponds with that described 
in the foregoing memoir; and is, in fact, a generic rather than a 
specific character. The scales on the back and belly are small and 
lozenge-shaped; these are connected, above and below, with the prin
cipallongitudinal series of high and narrow scutiform scales covering 
the parietes of the thorax and abdomen. Beyond the hinder part 
of' the dorsal fin, the smaller scales encroach more and more on the 
principal series, and the latter diminish in altitude, until, in the 
proximity of the tail, all the scales are nearly uniform in size. The 
outlines of the scales in the principal series are waved in double 
curvatures, representing a series of parallel sigmoid lines of very 
graceful appearance, the curves becoming gradually less, until, in 
the caudal region, the scales are nearly rectilinear. All the scales 
are invested, on the outer surface, with a thick and shining coat 
of ganoine, without sculpture, and unbroken at the posterior margin. 
The under surfaces have broad, slightly elevated bands, occupying 
the median area of each scale (fig. 9). The connexion with the 
lozenge-shaped scales of the back and belly is provided for by 
a small process at the upper and a slight depression at the lower 
extremities of these bands. 

Locality.-The specimen belonging to Mr. Lister is from near 
the bottom of the Downs vein of the Purbeck section, which, as 
I am informed by Mr. Austen, corresponds with the bed No. 69 in 
his tabular an-angement. Mr. Brodie's specimen is from the same 
region of the section, and Mr. Austen's is from a thin shale sub
ordinate to bed 48 of his economic table, which corresponds with 
No. 69 of the Durdlestone Bay section. 

PLEUROPHO.LIS SERRATUS. SP. Nov. 

PLATE VII. Fig. 5-9. 
I have recently ascertained that the specimens in the 1Iuseum of 

Practical Geology indicating another species of Pleuroplwlis, to 
which I alluded in the description of Pleuropholis longicaudus, 
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were derived from the Purbeck strata at Hartwell, near Aylesbury. 
Through the kindness of Dr. Lee, who has obtained a large number 
of specimens from the same locality, and who most liberally for
warded them to London for my inspection, I am enabled to com
plete the characters of a fifth species of this genns, which I have 
named Pleuropholis serratus. The epecimens are for the most part 
so fragmentary that I have found it necessary to compile the specific 
characters from the examination of several individuals. The most 
perfect specimen (the only one indeed which conveys the form of the 
fish) is represented in the accompanying Plate, Fig. 5. The head 
and tail are both imperfect, and the body is a mere impression, the 
counterpart of which has, unfortunately, not been preserved. This 
PleuTopholis resembles the other members of the genus in the 
arrangement of the scales and the disposition of the natatory 
organs. It differs in its more massive proportions, and in having the 
posterior edges of the scales serrated. The body is short and deep, 
compared with the other species resembling in general outline the 
Pholidophori, The dorsal line is nearly straight, the ventral line 
rounded. The head as seen in the specimen figured No. 7 is small. 
The mouth opens up,Yards, and appears to be edentulous. In this 
character, and in the position of the orbits and form of the opercular 
fiap, it is so like the head. of a Leptolepis, that apart from other evi
dence it might be plausibly assigned to that genus. The pectoral fins 
seen in the same specimen are of small size, containing about ten 
rays. The ventral fins are deficient in all the specimens; the point of 
attachment, however, of these organs is seen, in Fig. 5 to have been 
nearly medial. The dorsal and anal fins, as in the other species of 
the genus, are opposite to each other, and very similar in form and 
size. The base of the tail is broad, and the scales do not extend so 
far on the upper lobe as in Ple1tropholis atten1wtus and long'i
CaUd1(s. The dorso-ventral series of scales are about forty in 
number; of these the first thirty are composed oflarge scutes, with 
a few small lozenge-shaped scales above and below. In the ten 
posterior rows, the scales are more uniform in size. The most 
appreciable distinctive character of this species is found in the 
serrated margin of the scales. This is more or less seen in all the 
specimens I have examined, but generally in the impression of the 
scales; the scales themselves being in so brittle a condition that 
they are never well preserved. The specimen I have selected to show 
the dermal clmracter(is figured No.6. on the plate. Figs. 8 and 9, 
show the outer surface of the scale a, and the inner surface of the 
scale b, enlarged. 
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Locality.-All the specimens are from the Purbeck strata of 
Hartwell, near Aylesbury. 

EXPLANATION OF PLATE. 

Fig. 1. l'leurophohs attenuatus, magnified. 
Fig. 2. P. crassicllurius, size of nature. 
Fig. 3. P. lrEvissilllUS, size of nature. 
Fig. 4. P. lungica UdIlS, size of nature. 
Fig. 5. P. sen'alus, size of nature. 
Fig. 6. P. serrafus, size of nature. 
Fig. 7. P. serratus, size of nature. 
Fig. 8. Scale a, magnified. 
Fig. 9. Scale b, magnified. 

February 1857. 
P. DE ]\f. GREY EGERTON. 
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DECADE IX. PLATE VIII. 

MEGALURUS DAMONL 

[Genus MEGALURUS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. Order 
Goniolepidoti. Family Sauroidei. Sub-family Sanroidei homocerci. 2nd Group, tail 
more or less rounded.) Caudal fin very large and rouuded; dorsal fin opposed to the 
interspace betweeu the ventral and anal fins; head large; jaws furnished with large 
conical teeth, intermixed with smaller ones. Vertebral centres ossified.] 

frlegalurus Dantoni, SP. Noy. 

This remark"tble genus is placed by Professor Agassiz in a small 
group at the end of the Sauroid family, comprising in addition one 
fossil crenus Macl'Osemius, and the recent genera Lepiclosteus and 

b . 

PolypteTus. The characters common to these four genera are the 
upward tendency of the termination of the vertebral column, and 
the rounded form of the caudal fin. In other respects they differ 
widely from each other. 1\1. Pictet, laying greater stress upon 
the dermal peculiarities, has proposed a new order," les ganoides 
cyc1iferes," for the reception of the fossil ganoids having rounded, 
imbricated scales. He divides this artIer into four families; the 
first comprises the recent Amic~, and the fossil genera Kotccus and 
Oyclunts; the second, "les Leptolepides," the genera Leptolepis, 
TlwTsis, 1'hrissops, JlfegaluJ'us, OUgopleuTus, and Ooccolepis; the 
thinl and fourth, "les Celacanthes" and "les Holoptychides," 
embrace the C::ehcanthoid family of Agassiz. This is not the place 
to discuss at length the validity of the proposed new arrangement. 
The objections to it are manifold, and until some more satisfactory 
solution of the admitted incongruities of the old system is pro
pounded the lesser evil will be to abide by the latter, rather than in
troduce new elements of discord of greater magnitude than those 
complained o£ The ordinal titles proposed by M. Pictet involve 
a contradiction, for he associates together as " Ganoides cyc1iferes" 
several genera, some having and some devoid of the true ganoid 
character of the scales. Again, in his second order, "les Ganoides 
rhombireres," he includes PachycoT11?/US and C'atuTus, genera in 
which the rhomboid form of scale becomes neal'ly obsolete, and the 

[IX. yiii.] 9 I 
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curvilinear character begins to be appreciable. The reasoI1!1lLdduced 
in favour of the new scheme, fi'om the teeth and other structural 
details, are still more untenable than those derived from the dermal 
characters; but the subject is too large to be further pursued in 
this article. The genus JJlegalurus is unquestionably a member of 
the Ganoid order as defined by Agassiz, the scales being invested 
with a coat of enamel, which, although thin, is unmistakeable. I 
have ascertained that the scales of Leptolepis are similarly coated, 
a fact which is disputed by M. Pictet, and other continental 
ichthyologists. The large teeth of Megalu1'us designate its 
position as a genus of the Sauroid family. The structure of the 
vertebral column and its appendages, with the exception of the 
caudal portion, resembles that of the corresponding parts in Oafurus. 
The distal extremity of the column and the caudal fin are most like 
those parts in M a01'osemius and Lepidosteus, with some affinities 
to the Crelacanthoid family, more especially to the genus Undina 
of Count Mtinster. The genus Oligopleurus of Mr. Thiolliere 
appears to be intermediate in character between OatuTUs and Mega
Zurus, and affords an easy transition from the one to the other. 

Des01·ipfion. -All the species of this genus hitherto described 
are from continental localities, their stratigraphical position being 
limited to the upper region of the Oolitic system. The subject of 
this article was discovered last year by Mr. Damon in the vicinity 
of Weymouth. It is intermediate in size between Megalu1'U8 lepi. 
clotus and JJlegalun~8 elongatu8 of Agassiz; it differs from the 
former in having the head comparatively shorter, the body more 
slender, and the scales more elongated; and from the latter in being 
a "hortel' and deeper fish. The specimen measures six inches from 
the nose to the extremity of the vertebral column, by one inch and 
a half in depth from the dorsal to the ventral fins. The body 
diminishes very slightly to the tail, the smallest diameter being one 
inch and one tenth. The head is one inch and seven-tenths in 
length, lJY one inch and two-tenths ill depth. The scapulocoracoid 
bones arc strong and smooth, having a thick prominent rib on 
the inner anterior margin. The vertebral column traverses the 
centre of the Lady. It is straight until it nearly reaches the tail, 
where it has an upward curvature. It contains about fifty bi
concave vertebrm The apophyses are short for the proximal two 
thirds of the column, but in the distal third they increase consecu
tiyely in length t.o the base of the caudal fin, and thence decrease 
towards the extremity of the colurnn. The pectoral and ventral 
fins are small and indistinct. The first ray of the dorsal fin is imme-
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diately over the attachment of the ventral fins. The middle of the 
fin is coincident with the centre of the dorsal line. It is supported 
upon seventeen strong interneural spines, and contains a like number 
of rays. These are entire for some distance from the base; they 
then bifurcate, and are transversely jointed at small intervals. The 
anal fin is situated nearer to the ventrals than to the lower lobe of 
the caudal fin. It is attached to eight ossicles, and is composed of 
as many rays, agreeing in all respects with those of the dorsal fin, 
except in being shorter and more slender. There are traces of 
border scales on the first rays of both. The caudal fin is broad and 
rounded posteriorly. In form it resembles the tail of the recent 
Lepidostegs. A few fin rays, constituting the upper lobe, spring 
from the neurapophyses of the sixth, seventh, and eighth vel'tebne, 
reckoning from the caudal extremity of the column. These are 
single, without bifurcations or transverse joints; the remainder, 
about twenty in number, are supported by the flattened extremities 
of the elongated hremapophyses. They are coarse, with three or four 
bifurcations and frequent joints. The fin is completed below by a 
few single rays springing from the hremapophysis of the fifteenth 
vertebra. This is the longest of these processes; those behind it 
decrease in gradation to the extremity of the column. The scales 
are large, and rounded posteriorly; they diHer from the scales of 
],[egaltLrUs lepidoil!.8 ill having the longitudinal diameter greater 
than the transverse. They are thick, and of a coarse texture, and 
are covered exteriorly with a thin coat of cnamel, ornamented with 
fine concentric rings. They have no rib or articulating process 
on the inner c;urface. In this respect, and in their imbricated 
arrangement, they very much resemble the scales of a Ocelacanthus. 
This very interesting addition to our list of British fossil fishes I 
have designated by the specific name of Afegalurus Damoni. 

Locality.-Found by Mr. Damon in the Purbeck strata at Bin
ombe, about three miles north of Weymouth. 

EXPLA.NATION OF PLATE. 

Fig. 1. Mcgr"zllrus Damon;, size of nature. 
Fig. 2. Couuterpart of do., size of nature. 
Fig. 3. Scale, magnified. 

Feb1'uary 1857 
P. DE M. GREY EGERTON. 
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DECA.DE IX. PLATE IX. 

MEGALURUS AUSTENI. 

[Genus MEGALURUS. AGASSIZ. Sub-kingdom Verebrata. Class Pisces. Order 
Goniolepidoti. Family Sauroidei. Sub-family Sauroidei homocerci. 2nd Group; tail 
more or less rounded.) Caudal fin very large and rounded; dorsal fin opposed to the 
iuterspace betweeu the ventral aud anal fius ; head large; jaws furnished with large 
conical teeth, intermixed with smaller ones; vertebral centres ossified.] 

.1.lIegalurus Austeni. SP. Nov. 

DesC1·iption.-The discovery of the very perfect specimen de
scribed in the preceding article has furnished the clue to the true 
nature of a group of icthyolites not uncommonly occurring in 
the quanies of Purbeck stone at Swanage, but for the most part in 
a very fragmentary condition. Many of these specimens have come 
under my notice from the collections of Mr. Austen and others, who 
have turned their attention to the Purbeck fossils; but I have 
hitherto failed to recognize them as belonging to the rare genus 
J!egalu1'us of Agassiz. The parts most commonly preserved are 
the vertebral column and some of its spinous appendages, and such 
specimens have generally been considered as belonging to tht' 
Lepidot~Ls minor, so common in the Swanage quarries. Last year I 
obtained a specimen, more perfect than any I had before seen, of 
this fish, but as the tail, so characteristic of the genus was deficient, 
I passed it over without a detailed examination, in the hopes that 
more satisfactory evidence of its generic affinity might be brought 
to light. While examining the specimen described in the last 
article, and comparing it with other specimens, I became aware of 
the affinity between it and the Swanage specimens, a result which 
subsequent investigation proved to be correct as to general relation
ship, the species, however, being distinct. The portion of the fish 
preserved in the specimen comprises about two-thirds of the entire 
length, the hinder third being deficient. The pectoral, ventral, and 
dorsal fins are seen in situ, but the anal fin is wanting. The 
fish, when entire, would probably measure ten or eleven inches in 

[IX. ix.] 9 K 
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length. The greatest depth is two inches and a half The head is 
proportionately smaller than in the other species of 11fegalurus, 
and thp. posterior edge of the opercular flap more angular. The 
dorsal line is nearly straight, while the abdominal line has a con
siderable downward curvature. These lines are nearly parallel in 
M egaln),gs Darnoni, and in jf egal1[1'l&s lepidotus the dorsal line is 
more curved than the abdominal line. Thirty-five vertebrffi are 
preserved, of strong osseous texture. The length of each is rather 
greater than the diameter. The peripheral pits are deep and 
strongly marked, but the size of the intervertebral cavities cannot 
be ascertained. The processes of the anterior vertebne are short, 
thick, and curved, those of the posterior part of the column straight, 
long, and slender. The scapulocoracoid arch appears to have been 
slight, and the pectoral fins of moderate size. The component 
rays are subdivided transversely into a great number of ossicles, a 
structure which must have given great pliability to the fin. The 
ventral fins are small, but strengthened by a thick anterior ray to 
each fin, having considerable curvature at its pelvic extremity. 
The dorsal fin is situated over the yentral fins, and extends as far 
backwards as the insertion of the anal fin. The three or four anterior 
rays are short, strong, and pointed, the succeeding rays are long, 
dichotomous, and articulated transyerse]y at short intervals. The 
number of ntys composing the fin was not less than seventeen, and 
these are supported on a like number of interapophyseal ossicles 
deeply inserted in the integumentary tissues. The position of the 
allal fin is seen hy a slight impression of the anterior rays in the 
matrix of the specimcn, .but an unfortunate fracture has removed 
the fin itself: The scales more nearly resemble those of J.lfe,galurus 
lepi clotltS than those of JJ1 e,qal'i~1'1(s Damoni; they are, however, 
too imperfect to be accurately examined. I have named this 
speciE'S 111 e!Jall~1'n8 Austen i, in recognition of the labours of the 
Rey. John Austen in working out the stratigraphical detaiIR of the 
Purbeck bedR. 

Localit'!J.-The specimen figured and described was found in a 
quarry of Purbeck stone in the neighbourhood of Swanage, and is 
now in my p03session. 

DI':SCHIPTIO:-< OF PLATE 9. 
Fig, 1. ll{~gulllru, Allstelli, size of natlll'c. 

P. DE :M:. GREY EGERTON. 

April 20, 1837. 
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DECADE IX. PLATE X. 

MACROPOMA EGERTONL 

[Genus MACROPOlliA. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. 
Order Goniolepidoti. Family Coolacanthi.) Caudal fin very large, rounded. Two dorsal 
fins, one over the interspace between the pectoral and ventral fins, the other opposed to 
the interspace between the ventral and anal fins. The rays armed with marginal spines. 
Scales enamelled, imbricated, rounded posteriorly, and tnberculate. Teeth large and 
conical, intermixed with smaller ones. Vomer and palatines dentigerous.] 

ilfacropoma Egertoni. AGASSIZ. Poiss. Foss. vol. 2, part 2, page 186. 

At the time when Professor Agassiz was engaged upon his great 
work on the Fossil Fishes, the materials crowded in upon him in 
such abundance that he found it impossible to comprise them all in 
one publication, with any prospect of completing it in reasonable 
time. He therefore determined to finish his original work in five 
volumes, and to postpone the descriptions of those species he could 
not incorporate, to form a series of supplementary monographs. He 
was only able to issue one of these, t.hat on the fishes of the Old Red 
Sandstone, before his engagementl:l in the United States put a stop 
to his ichthyological labours on this side the Atlantic. As there 
seems to be little chance now of his resuming the subject, it appears 
to me desirable that some of the most characteri8tic genera and 
species , ... hich were named by him, but not described, should no 
longer remain in our catalogues undefined. I have therefore selected 
a few of the most striking forms for description in this Decade. 
The genus J.ll ap'opoma is one of the most singular in the whole 
range of fossil ichthyology. We owe its discovery to the inde
fatigable zeal and scientific skill of the late Dr. Mantell, who 
described the only species then known under the name of Amia 
Lewesiana. Professor Agassiz subsequently determined it could not 
be considered as belonging to that genus, but that it constituted a 
new generic type, to which he gave the name now adopted. The 
specific name given by Dr. Mantell ought to have been continued, 
but a departure from the rigid rule of scientific nomenclature was 

[IX. x.] 9 L 
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justifiable in this case for the purpose of perpetuating- the name of 
the tRlented discoverer of ~[acropoma JlIantelli. The remains of 
this fish are most numerous in the chalk formations of the south 
of England, and are all referable to one and the same species. The 
subject of this article constitutes a second species of the g-enus found 
in the Gault at Speeton, in Yorkshire. The specimen which is in 
my possession is unique, and Professor Agassiz did me the honour 
of naming it after me. 

Description.-The reasons assigned by Professor Agassiz for 
considering this a distinct species in the short allusion he makes to 
it in the" Poissons Fossiles," are, "the more uniform character of the 
scales, and differences in the form of the head." These ana other 
specific peculiarities will be treated of in the sequel. The specimen 
exhibits only the anterior half of the fish; comprising the head, 
the pectoral fin, and the first few rays of the dorsal fin. It evidences 
a fish of the largest dimensions attained by the Mantelli:1,ll species. 
The head from the snout to the posterior edge of the operculum 
measures seyen inches; the depth at the occiput is five inches and a 
half, and the breadth across the frontal bones three inches. The 
inclination of the profile line of the head is very steep from the 
occiput to the orbit, far more so than in the allied species; the orbit 
is situated in a more advanced position, and the facial line thence to 
the snout falls much more rapidly. The opercular apparatus covers 
a far larger area, and the breadth of the cranium is comparatively 
greater. The orbit in this species is large, and a portion of the 
capsule of the eye is preserved. The frontal bones are wide, coarse 
in tex.ture, and bear a few scattered granules on their exterior 
surface. The borders of the upper jaw are formed by the superior 
maxillary bones, which are very broad; they are beset with very 
numerous sharp pointed teeth, closely arranged a.nd of uniform size. 
The lower jaws are also very broad, and the space between the 
rami is closed by a single glossohyal plate, as in Lophiostomus, 
A 1'apairna, and A mia. The lines of demarcation between the oper
cular bones are not discernible, but the entire apparatus is consider
ably larger than the corresponding parts of jJlacl"Opoma ~f antelli. 
The pectoral fin is of large dimensions. This organ is not mentioned 
in the description of JIac~'opoma J.1Iantelli, nor is it well seen in 
any of the specimens of that species I have examined. It mayor 
may not, therefore, be a distinctive and specific character. The fin 
is by no means perfect in my specimen, but it measures four inches 
and a half in length, by two inches in breadth. The rays are very 
numerous, and differ from those of the dorsal fin by being dichotom-
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ized, transversely jointed, and devoid of spines. The base only of the 
dorsal fin is visible; it is situated three· inches from the occiput. 
The scales are smaller and more uniform in size than those of the 
other species; they are rounded posteriorly, and are higher than long. 
The surface ornament is very different; instead of the distinct 
tubercles so characteristic of that species, it is composed of minute 
granules united into longitudinal rows, with only a few small 
tubercles, interspersed occasionally, on some of the larger scales. 
The characters above detailed fully warrant the specific distinction 
of this from the species described by Dr. Mantell. 

Locality.-Found in the Gault strata at Speeton, in Yorkshire. 

DESCRIPTION OF PLATE. 

Fig. 1. Macropmna Eyertoni, size of nature. 
Fig. 2. Maxillary bones of the opposite side. 
Figs. 3. Scales, magnified. 

February 1857. 
P. DE M. GREY EGERTON. 

Note.-Since the above description was written, I have received from Mr. Beckles a 
specimen of a Macropoma found in the quarries of Purbeck stone near Swanage. The 
specimen is not sufficiently perfect to determine the species; it seems to be a shorter and 
deeper fish than Macropoma Mantelli. It is interesting to know that the genus was in 
existence previous to the deposition of the cretaceous system. 

P. DE M. GREY EGERTON. 
April 20tft, 1857. 





INDEX 
TO 

DECADES VI., VIII., AND IX. 

---_.------

Decade. 

I 
Article. Page. 

ASPIDORHYXCHUS: { VIII. 6 I 
Fishel'i and Sup-

plement 1 
ASTERACAXTHUS ; 

Gl'anulosus VIII. I 1 
Papillosus - VIII. 3 3 
Semiverrucosus VIII. 3 I 
Yerrucosus VIII. 2 1 

CENTROLEPIS : 
Asper IX. ;) I 

CllDIMRA: 
IIuntcri VI. I 1 

COSCllOLEl'IS : 
Egcl'toni IX. I 1 

ELASMODUS: 
I-Iuntcri VI. 1 1 

ENDACTIS: 
Agassizi IX. 4 1 

IIISTIONOTUS : (I VIII. 5 1 
Angularis - and Sup-II plcment 1 

LEGNONOTUS : 
Cothamensis VIII. 7 4 

LEPIDOTUS: 
Pectinatus - VI. 3 I 

LEPTOLEPIS : 
Constrictus VI. 9 1 
Macropthalmus VI. S I 

LOPIIIOSTOl\1US : 
Dixoni VI. 10 1 



INDEX TO DECADES VI., VIII., AND IL 

I 
Decade. Article. Page. 

MACROP03IA : 
Egertoni - - - - IX. 10 1 
lS'ov. Spec. - - - IX. 10 3 

MEGALURus: 
Austeni - - - - IX. 9 1 
Damoni - - - - IX. 8 1 

NOTHOSOMUS: 
Octos tychi us - - - IX. 6 1 

OPHIOPSIS: 
Breviceps . . - - VI. 6 1 

OXYGNATHUS : 
VIII. 9 1 

Ornatus - - - { and Sup-
plement . - 2 

P ACHYCORJIIUS : 
Latipennis - - - - IX. 3 1 

P AL.LEONISCUS : 
Egertoni - - - - VI. 2 1 
Monensis 0' - - - VI. 2 2 

PHOLIDOPHORUS : 
Crenulatus - - - VI. 5 1 
Granulatus - - - VIII. 4 1 
Higginsi - - - - VIII. 7 1 
Nitidus - - - - VIII. 7 3 
Pachysomus - - - VI. 4 1 

PLEUROPHOLIS : 
Attenuatus - - - IX. 7 1 
Crassicaudus - - - IX. 7 a 
Lrevissimus - - - IX. 7 3 
Longiraudus - . - IX. 7 3 
Serratus - - - - IX. 7 5 

PTYCHOLEPIS : VIII. 8 1 
Curtus - - - { and Sup-

plement - - 1 
Minor - - - - VI. 7 1 

PYCNODUS: VIII. 10 1 
Liassicus - - - { and Sup-

plement - - 3 
THRISSONOTUS : 

Colei - - - - IX. 2 1 



MEMOIRS 

OJ!' THE 

GEOLOGICAL SURVEY 
01' 

THE UNITED KINGDOM. 

ILLlTSTRATIVE OF 

B R I TIS II 0 R G A N I eRE M A INS. 

DECADE X. 

I'UBI,ISIIED BY ORDER OF THE LORDS COM~IISSIONERS OF HER MAJESTY'S TREASURY. 

LONDON: 
PRINTED FOR HER MAJESTY'S STATIONERY OFFICE: 

PUIlLIsmm BY 

LONGMAN, GREEN, LONGMAN, AND ROBERTS. 
1861. 

8052. 



r~! ,% ~,-- J ,ilCO.-J J Ifll.1 



BRIT IS H FOSSILS. 

DECADE THE TENTH. 

PRELIMINARY ESSAY upon the SYSTEMATIC ARRANGEMENT of the 

FISHES of the DEVONIAN EpOCH, by THos. H. HUXLEY, F .R.S., 
Professor of Natural History, Government School of Mines. 

THE endeavour to determine the systematic position of GlY'.Pto~ 
lwmua, a genus of Devonian fishes, first described and figured in 
Dr. Anderson's interesting work upon" Dura Den,"· and more fully 
discussed and illustrated in the course of the present Decade, has 
gradually led me to reconsider the whole question of the classifica.
tion of the fishes of this epoch and, eventually, to arrive at results 
which seem to necessitate an important modification of the received 
arrangement of the great order of GanoideL 

I propose, in the course of the pages of this preliminary ffiSay, to 
take the reader through the various steps of the argument which 
terminates in this conclusion; and, commencing with a. brief enu
meration of the most important characters of GlyptoUemus, I sMll 
prooeed to the discussion of the peculiarities of other genera, more 
or less nearly allied to it, with the view of demonstrating, finally, 
that Glyptolamus is a. tolerably typical member of a large and well 
defined family of Ganoids, which abounded in the Devonian epoch, 
but whose members have been less and less numerous in more 
modern formations. until, at present, its sole representative is the 
African Polypterus, 

ReitoratioD. of Glyptdamtu. 

Glyptolamllu.sKinnairdi(:fi.g.1.and PlatesI.andII.), the only known 
species of its genus, is a fish with an elongated body, a depressed head • 

... Dora Denl • Monograph' of the Yellow Bandatoue, lind itl remarkable FOl5il 
Remain.. 1859, 

10 A 2 
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and a conically tapering caudal extremity. The orbits are situated 
forwards, while the gape extends far back The frontal bones (fig. 2) 
arc distinct from one another and from the parietals, which last Me 
not shorter than the £rantals, and, though in contact throughout 
the whole length of their inner margins, are perfectly distinct from 
one another. Three bones, or scales (for they seem to partake as 
much of the natm:e of the latter as of the former), fl. median and 
two lateral, roof in the occipital region. The middle of the jugular 
region, or that comprised between the two rami of the mandible 
upon the under surface of the cranium, is occupied by two large, 
triangular, squamiform, bones-the principal jugular plates (j1); 
while the interval left between them and the mandibular rami, on 
each side, is taken up by a series of smaller, quadrate plates, which 
increase in size from before backwaJ."ds-the lateral jugular plates (j2). 
There is no rhomboidal median jugular plate interfKlsed between the 
anterior part of the inner edges of the principal jugular plates. The 
teeth are of two kinds; smaller, set in 8. close Renes along the edges 
of the jaws; and larger, placed at intervals along the palate, and 
perhaps along the inner side of the mandible, The larger teeth 
have grooved bases, and appear to be composed of dendrodentine.* 

I 

! 
s 

Diagram of the Hud of GlyptoltnlllU._For an expl&D.atiOD. of the letter-. seep, 40 . 

• Prof. Pander applies the term" ~ndrodontB" to thoee fishes the pulp CIlvities of 
'Whoee teeth .ppear bunched, in consequence of the foldblg of their walls I and such 
folded dentine may be con,.enientl,. termed" dendrodentine," 
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The pectoral a.rch is covered by two triangular, sculptured, osseous 
plates (Pct l , Pct$), which meet in the middle line below and are 
superficial to the so-called coracoids. The paired, or pectoral and 
ventral, fins are lobate; that is, the fin has a central axis, or stem, 
(!Overed with scales. There are two dorsal fins, placed in the pos
terior half of the body. The ventral fins are situated under the first 
dorsal, and are succeeded by a single anal. The caudal fin, whose 
contour is rhomboidal, is divided into two equal lobes by the pro
longed conical termination of the body; in other words, the fish is 
diphycercal, or truly homocerca1.-

Every ichthyologist will admit the singulM'ity of this combination 
of cbaracten1, but a careful analysis of the structural peculiarities 
presented by other fOMil fishes of the same age, will show, t.hat, so 
far from isolating GlyptOUmnU8, they closely unite it with several 
other genera. 

That genus which appears to me t.o approach it most closely is 
the Gyroptychius of M'Coy, whose structure has received admirable 
elucidation from Professor Pander in his beautiful monograph 
"Ueber die Saurodipterinen, Dendrodonten, Glyptolepiden und 
Cheirolepiden des Devonischen Systems" (1860), to which I may 
refer those who desire to obtain a more particular acquaintance 
with the details of its organization. 

Here I must content myselfwith reproducing in a reduced wood
cut (fig. 3) Professor Pander's restoration of the fish, which may 

Fro. 3. 

-:U;;",.,;,,, of Ggroptychius (after Pnnder). 

be compared with the restored woodcut of GlyptoUmnus (fig. 1) J 

and with the Plates, and with stating that the head, the body, and 
the fins of GYl'optychiU8 might be d~scribed in the terms which have 
just been applied to Glypto"lamvu8. Pander, however, makes no 

• I haTe endenonre<!to shol'f elsel'fbere (Quarterly Journal ofMicroseopical. Science, 
Oct. 1858) that the IO-I'slled" homoeercal" Teleortei of the present epoch are in reality 
exce5&inly heterocercal; bnt tbe word "bomocercal" :is now w ge~ert,lly understood 
to liguify" taillike that ofmOllt existing TelllQrtei, that I prefer to employ l'ro£ M'Coy's 
term. "diphycereal" for truly homocercal t&ill. See, on thilpoint, IGilliker, " Ueber du 
Ende der Wirbelliule der Ganoiden, 1860," alld Van Benedeu, "Sur Ie Devcloppement 
de la Qneue d\.'!l POUlBons Plagiostomes," Bull. de l' Acad. Royale Belgique, 1861. 
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mention of lateral jugular plates; the scales, which are tl.S often 
oval as rhomboidal. are sculptured in a very different manner from 
those of Glyptolmmus, and, acco-rding to Pander, the anterior edges 
of the median fins are provided with fulcra. 

Glyptopo'mll1,1j (Agassiz) is another genus whose close alliance with 
Glyptolwm/tUJ is evidenced by the structure of its skull. of which 
there is a fine specimen in the British Museum. It is very depressed 
and has two distinct frontal bones, separated anteriorly by a small 
rhomboidal plate; there are two long and distinct parietalB, and 
three bones, one median and two lateral, behind these; covering 
the occiput. The orbits are situated far forward, the gape is greatly 
olongated, there are two principal jugular plfl,tes, and the pectoral 
arch is as in GlyptoUem'lJ.,8. A fine specimen in the Museum of 
Practical Geology shows that some of the teeth, at any rate, were 
of lMge size, and longitudinally grooved at their bases. 

]'[(.1-.4.. 

Only three specimeill'! of Glyptopom'IU are at present known, and 
no one of'these exhibits either the paired or the median nru; but 
the close correspondence of the crania.! structure of thia genus with 
that exhibited by Glyptolrem'U8, leaves no doubt on my mind tha.t, 
when discovered, the fins will be found to be similar, in all essential 
respects, to those oUhe latter genus (set note, p. 46). The shfl.rply 
rhomboida.l scales are thicker in proporMon than those of any other 
Devonia.n fil!lh., and ace pitted upon their e:urfaces like the scutes of 
the Crocodilia. 
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AA has been seen, the angles of the &!ales of Gyroptychim are 
apt to beoom6 rounded off, so 88 to present 8. transition from the 
rhomboid to the cycloid contour, and. hence, it is less surprisiog than 
it seeDl8 at first sight, to find fishes with eminently cycloid scales, 
80 8itnile.r, iD. eJl the essential features of their organization, to 
Glyptolarml1,J,8, Gyroptllckim, aDd GlyptopomU8, as imperatively to 
demand a. plaoo near them in any uaturaJ arrangement, 

Holop~ychiU8 (AgMSiz), for example, has a. depressed head 
(though deeper than that of Glyptolmmm), and a conically 
tapering caudal extremity; the orbits are situated far forwards 
fUld the gape extends far back. The frontal bones are distinct 
from one another, and from the pariebls, which last nre large 
and co-adapted, though quite distinct; the occiput is covered in 
by tbree bones, a. media.n and two latem.l; there are two prin
cipal and a number of lateral jugular pla.te8, and there is no rhom
boidal median jugular plate interposed between the principal 
jugulars. Some of the teeth are larger than the others, and longi
tudina.lly stria.ted at their bases. The paired fin.'> are very Mutely 
lobate, and there are two dorsal fins placed in the posterior ba.lf of 
the body. The ventral fius are situated under the first dorsal, and 
are succeeded by a. single anal. 

Restor.1loa or HoIcp~lWu. 

Thus tar, the reader who oompares this description with tba.t of 
(Jlyptolarmm already given, will find the two essentially identical 
But the tail of Holoptychim differs from that of Glypt.ol.amw..8, in 
tha.t it is little more than semi-rhomboidal, the upper moiety 
being far lees developed than the lower," and the scales are, 

• b1 my restoration or HQ/optycAiu (Dr. Ander.oa'." Dura Den,· p. 69) I ha'l'e "pre
teuted tbe fish with :I d1phycercal tail) bot I lUll 1lO1r p~pared to admit that the e'l'id.e:ntoe 
ell "hkh I f8ttd to eonehWoa. "M Dot tru,ur\Wthy, and thU Sir Philip Egerton', 
'"-" ollH _ ia lrI aU probability eon-eet. no'lt't'Ver, I millt .,. that I bue De'ftr yet 
left. .. HoIo~4Ua '<ritb it$ cuubJ tJ:treJIlity In a pert'ecUy satWactory Itatt of p~ 
wnati01). 
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1Il form and sculpture, widely different from those of the latter 
genus. 

That Platygncdlws (Agassiz), if we restrict the name to the fish 
whose caudal extremity is figured by Agassiz (" Vieux Gres Rouge," 
Ta,b. 25), is very closely allied to Holoptychius cannot be doubted; 
indeed, the only serious question regarding it, in the absence of 
further materials for its reconstruction, seems to be, whether it 
should really form a separate genus; so that I may pass on to 
another generic type, Glyptolepis (Agassiz). 

This genus is briefly mentioned in the" Recherches sur les Poissons 
Fossiles," ii. p. 179, but Agassiz first described and figured species of 
it in the" Monographie des Poissons du Vieux Gres Rouge," p. 62, 
where Glyptolepis heads the family of the" Celacanthes," and is said 
to comprise fishes of moderate size, with pyriform bodies, and with 
heads which are small, short, flattened, and have an almost semi
circular contour. The rami of the mandible are stated to be beset 
throughout their length with a single series of small, equal, conical 
teeth, which seem to approach those of Dend1'oclus and H olopty
chius in structure, and to have a dendritic pulp cavity surrounded 
by folded dentinal walls. Glyptolepis rrniC1'olepidotus, however, 
is said (p. 65) to possess large teeth alternating with small ones in 
the lower jaw. The upper jaw projected beyond the lower a little, 
and had similar teeth. The throat was provided, as " in all ancient 
" Cmlacanths and in Polypte1'Us, with two mobile triangular plates, 
" which replace the hranchiostegal rays." 

The scales were delicate, rounded, and so much imbricated that 
the anterior one sometimes covered more than half of its successor. 
Their upper faces were entirely smooth, and covered with a delicate 
layer of enamel, which, apart from some concentric lines of growth, 
exhibited no ornamentation. Their inferior faces were also smooth, 
and. formed by a very delicate layer of bone. The mass of the 
scale was formed by an osseous and spongy substance, adorned 
with fine rays, which radiated from the centre of the scale. These 
rays were intersected by concentric and circular lines, so that a 
scale, whose smooth layer is worn away, presents a number of small 
elongated cells, disposed in circular series, almost like the seat.':! of an 
amphitheatre. 

In the" Additions et Corrections," (I. c., p. ] 40), Agassiz adds a 
description of the scales of Gly}Jtolepi8 elegans, which supplies 
an importn,nt corrcction to that just given. Referring to Tab. 21 a, 
he snys, "1'!te figmc 2 a represents a scale of its natural size, and 
" fig. 2 the Rame magnified. The fol(ls of the 8u1iace 'which con
" IJtitute the O1'nam,ents of the vilJible p01,ti01b of the scale are more 
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" distant th~n in the for.egoing species." Thus it is admitted that 
Glyptolepis has Hot smooth, but sculptured scales, as, indeed, the 
name of the genus implie". 

AO';l,ssiz enumerates a caudal, two dorsal, I1nd two anal fins, but 
b 

states that the existence of pectorals is doubtful, and that, in any 
case, they must have been small and inconsiderable. The ventral 
fins, on the other hand, I1re said to possess a singular structure, 
" which is 111so to be found in lJf egcdichthys." A series of plates 
extend" as a pointed band along the belly, and, becoming free at its 
posterior extremity, carries numerous rays on both sides, and thus 
forms a ventral fin, which, from the manner in whieh its mys are 
disposed, is yery like an eel's tail. (Tab. 21, fig. 2.) I have ex
amined the specimen here referred to, whieh forms a part of Sir 
Philip Egerton's eolleetion, and, with Professor Pandel', I feel satis
fied that the fin in question is the very long, aeutely lobate, pectoral, 
bent back in such a manner, that the proximal half of its posterior 
edge is covered by the low()r margin of the abdomen of the fish. 

Profp,ssor Agassiz goes on to SeLY that the two dorsals are opposed 
to the two amtls, and are situated so far back that the caudal 
direetly follows them. They are so close together that the last my 
of the fir5t touches the first my of the second. The second dorsal 
and anal are higher than the first, and the caudal is large, hetero
eercal, and tri~tngular, appearing to be almost vertically truncated; 
its superior division bean numerous little fule]';). 

Hugh Miller (" Old Hed Sandstone," 18J1 ,) llmde some important 
improvements upon Agassiz' description and definition of Glvptolepil3 
He pointed out with great justice (and figured a specimen demon
strating the fact), that therp, is only one anal, the second, or posterior 
of Agassiz, the ventmls haying been mistaken for an anterior 
anal, and he describes I1nd gives a sketeh of the sculptured outer 
surface of the scales. 

Professor Pander, in the Monograph already cited, has carried the 
work of rectification still further, though even he ventures upon no 
restoration of Glvptolepis, seeming to be unacquainted with thb 
figure of the body of the fish, from a specinwll lTlore complete than 
any of thos() of Agass1z, or of his own, given by :U ugh Miller. 

In addition to what was already known, he states tlmt the prin
cipal juguhr plates aTe separated, anterior.iy, hy a small 1'11Omboidai 
one, and he m~"kes the observation that" these plates, which among 
" living fishes occur double only in PolYl)icJ'us, and are among fossils 
" known only in Osteolepis, Diplol)terns, lYI egctlicldhys, and Gyl'Opty
" chiu8, lead to the supposition that the composition of the cranial 
" and facial bones will differ in no important respect from what is 
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" found in them;" and this supposition is, he states, confirmed 'by 
the similarity of the upper and lower jaws and teeth. Behind the 
jugular plates, and applied to their hinder edges, Professor Pander 
finds two others, which meet in the middle line, and resemble those 
which lie upon the under surface of the pectoral arch in Polypte'NLS. 

The scales are, in general, rounded, sometimes circular, sometimes 
oval, sometimes more or less quadrate, by reason of the less rounding 
off of their angles. They overlap in different degrees, and their 
external sculpture is different in different parts of the body, whence 
arises such an amount of unlikeness, that different species might 
readily be founded on scales from different regions, 

The sculptured sUl'face presents two divisions, one, more anterior, 
exhibits small tubercles with projecting points, which are convex 
posteriorly, concave anteriorly, and are disposed in regular series 
converging towaJ:"ds a central point, which, however, they do not 
reach. 

The posterior segment is covered with wavy longitudinal costal, 
which gradually diminish in thickness from the anterior towards 
the posterior edge. 

Professor Pander gives a figure of this peculiar sculpture) a 
woodcut copy of which I subjoin, and side by side with it a careful 
drawing of the sculpture of the scale of Ii Glypto'lepiB from Wick, in 
an even better state of preservation. 

FIo. 6 :-'I'hc two left hand figures represent the scale from Wiek of the natural size and 
its aculpture magnified; the right hand figure is copied from Pander'lI Monogmph. 
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There can be no doubt that the scales of Glyptolepis possess the 
orna.mentation here represented. Not only does Professor Pander 
positively state that the scale figured by him was worked out from 
a Lethen Bar nodule, and formed part of the unquestionable 
Glyptolepis represented in his Plate 7, fig. 4; but the specimen of 
Glyptolepis kptopteT'U8 reprMented by Agassiz in the «Vieux area 
Roug~" Tab. 21, fig. 2, and nowin Sir Philip Egerton's collection, has 
obviously sculptured scale.~ and cranial bones. And I find that by 
scraping away the inner layers of the scales of undoubted examples 
of this genus, in the Museum of Practical Geology and in that of the 
Royal College of Surgeons, the points and ridges of the sculpture 
remaining imbedded in the rock are easily displayed. The clear 
recognition of the fact that this elegant structure really characterizes 
G-Zypoolepi8 is of great importanoe, for, in the first place, it enables 
one to discriminate between Holoptychiu8 (whose scales have no 
semiluna.rarea of backwardly directed points) and Glyptolepis, and, 
in the second place, it places beyond a doubt the justice of Professor 
Pander's conclusion that the scale figured by Mi1lerin the" Footprints," 
as appertaining to Asterolepis, really belongs to Glyptolepia. 

Pander states that the rays of the median fins are supported 
upon long interspinous bones, and that the paired fins are very 
muCh approximated; the very long pectorals extending far beyond 
the bases of the ventrals, which are very broad and strong. 

Specimens which I have examined show, that the parietal bones 
of Glyptolepia are large, and, like the frontals, distinct from one 
another; in their form and relative proportions, thMe bones very 
muchtesemble those of Howptychius. There are three bones in the 
superior occipital region, one median a.nd two lateral. A trian
gular, sihgle or divided, squamosal fits in between the parietal, the 
external of the three superior occipital bones, and some indistinctly 
defined supratemporal and postorbital plates; again, as in Holo-

FIG. 7. 

RestoratiQD of Glyptolepi&. 
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ptychius. In the opercular apparatus, the operculum and sub
operculum are brge, subquadrate, and nearly equal in size. There 
are large dendrodont teeth (very well shown in a large specimen in 
Sir P. Egerton's collection) upon the inner side of the mandible. 
The principal juguhtr plates axe large, but no specimen I have seen 
gives clear evidence of others. There is a well marked lateral line. 

Apart from what has been done by Agassiz, Miller, and Pander, 
I think I can vent me to assert from my own investigations that 
the woodcut fig. 7 gives an essentially faithful restoration of Glyp
tolcJJis.* But a comparison of this figme with that of IIoloptychius, 
given above, is sufficient to prove the close affinity of the two 
genera,-in fact, their £1,mily relationship. 

Pausing now, to leok back over the ground which has been 
traversed, we find that the six genera which have been discussed, 
viz., GlyptoZc131nus, Glyptop01m~s, GJJl'Optych;ius, Holoptychi1LS, 
Plc~tygnath118, and Glyptolcpis, possess the following characters in 
common :-Two dorsals, acutely lobate paired fins (ventrals of 
Glyptolcpis?) ; principal and lateral jugular plates, and no bran
chiostegal rays; more or fewer large teeth with grooved bases, and 
consequently folded dentine; sculptured scales and cranial bones,
among which last are to be noted three occipital plates,-large, 
distinct, parietals, ana equally distinct frontals. In short, they con
stitute a family of Ganoids, which I propose to call GLYPTODIPTERINI, 
and which may again be subdivided into two groups, or sub
Dlmilies, the one, which might be ealled the rhombiferous Glypto
dipterini, containing the genera Glyptol(f3111~L8, GZyptopornU8, and 
Gymptyckius, with diphycercal tiLils, ~1,nd for the most part rhom
boida'! scales; and the other, which might be termed the eycliferous 
Glyptodipterini, containing Holoptychil~s, Platygnatlms, and Glyp
tolcpis, with heterocercal tails and cycloid scales. 

Professor Pander has endeavoured to prove that the teeth known 
as DcntlToclns belong to fishes of the genus Gyroptychius. The 
evidence brought forward in support of this view, however, appears 
to me to be hardly :-mfficient to demonstrate its accuracy; though 
I think it extremely probable that the teeth and j[)'WR, which have 
been referred to the genera DenJJ'Ocl1Ls, Cl'icocius, L(J,ml1odu8, 
Platygn(dh11S, and Rhi:;o(ZIIS, will turn out to belong to allies of 
Gyn)ptychins, 01', in other \yortls, to fishes belonging to the family 
of Glyptouipterini. And ttgain I e[mnot adopt the family of 
"Dendro(lonts" which Professor Pander has established for Gym
ptycld,llS, Cl'ic()(lns, &c., partly because, as he defines it, it seems to 

'" It may bc that the vcntral fins arc lobate, but I have seen 110 specimen justifying 
thut conclusion. 
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me to separate na.turally allied genera, and, still more, becaUBe the 
{'dendrodont" character is quite as strongly marked in other fishes, 
e.g., Megalichthys, which certainly do not belong to the same family 
as Gyroptyckim, though undoubtedly related to it. 

The resemblances which obtain between Gyroptychius, on t he 
one hand, and OsteolepitJ, DipwpwT'US, &c. on the other, have been 
well pointed out by Professor Pander, whose Monograph upon the 
Saurodipterini is not less excellent than that already cited, though 
it should not be forgotten that Hugh Miller long ago published 

"an excellent restoration of Osteolepis.* Diplopte1'us has, in fact, 
the elongated form, depressed head, forward orbits, long gape, 
and conically tapering caudal end of the body, which characterize 
Glyptolremus. The pectoral fins are similarly, though not so acutely, 
loba.te, and the lobate ventrals are situated far back, as in the 
la,st-named genus. The second dorsal is over the anal, and the 
caudal fin is rhomboidal and diphycercal. 

On the other hand, Osteolepis, though similar to Dipwptel"us in 
many essential respects, has a very inrequilobed tail, much like that of 
Glyptolepis. But in Osteolepis, as in its most nearly allied genera, the 
cmnial bones and the scales are quite smooth. The three occipital 
plates of the skull remain distinct, but the other bones of the roof 
of the cranium have coalesced, so as to form two bucklers, an 
anterior and a posterior; in which, however, the outlines of the 
primitive cranial bones, which have, on the whole, an arrangement 
similar to that which obtains in Glyptokemus, are traceable. There 

Flo. 8. 

Hestoration of OstIJol~pis (!Uter Pllllder). 

" Su" The Old Red SIlllw;toDe," Pl. iv. fig. 1, Orlcolepis mujar. It appear~ from this 
figure that eV~D the 10batioD of the pectoral fiD had Dot estlaped Hugh Miller, though he 
d~ not particnlarly refer t. it in the text. Before ProfeliBor Pander's work appeared in 
this oountry, I had obtained from Caithness, by the "ell-dire(lted ~tivity of Mr. Peach, 
and plll!led in the Museum ofPracUcaI Geology, II series of apecimens-illustrating all the 
chief structural characters of O$lnilepi& 11$ det~iled above. The lobate pectorals of 
O, t;eolepi& and DiplopttrIU are exhibited nry "ell by Bpeeimens in the Hunterian and 
British MtI!IeIllD; the fact that" 1IIIl311 ganoid scllles ~re continued upon" the hll!;l'!1 of the 
pe(ltoral. heing noted in the description 01 No. 561 in the Catalogue of the former 
Museum. 
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are no ltttemi jugular plates, but the principal jugular plates are 
scparated, anteriorly, by an azygos rhomboidal plate. 

The family of tho SAURODIPTEHINI, charaoterized by its two 
dorsals; loss acutoly lobate paired fins; jugular plates and no bran
chiostegal rays; smooth scales and cranial bones (among which last 
are three distinct ocoipital plates, while the other cranial bones have 
more or less coalesced), is thus very distinet from, though allied to, 
that of the Glyptodipterini. It comprises not only the genera 
Osteolepis, Dil)lol)teJ'us, and Ti'iplopten[s (?), but also, as I believe, 
a genus ,vhich Ims a later range in t.ime than these, viz., the 
},fegulichthys of the Coal, although the want of acquaintance with 
tho fins of this genus renders my conclusions as to its affinities 
less secure than I could wish.* Agassiz does indeed affirm that 
jl{egalichthys has lobate fins, in a passage cited above (p. 7); but as he 
merely mentions the fact incidentally, I do not like to lay too much 
stress upon it. Nevertheless, the skull and scales of Megalichthys 
accord so closely, both histologically and morphologically, with those 
of the better known Saurodiptm'ines, that I entertain little doubt 
as to its real ph we in the latter family. 

ilfegalichthys lms two principal, many lateral, jugular plates; 
and a single rhomboidal, azygos plate is placed between the 
anterior ends of the two principal jugulars. Between the upper 
mrtrgins of the opercula and in the uppor occipital region, lie three 
bony plates, whose signification Professor Agassiz considers to be 
"somewhat enigmatical," but which really correspond exactly 
with the three bones which occupy the same position in the 
Glyptoc1ipterini and Saurodipterini. What Agassiz terms tho 
frontals are certainly the long parietals, whereas those which 
he calls <r ethmoid:;;" are the frontals. His" moignon intermaxil
" laire" is a crescentic shield, which terminates the head ante
riorly, and presents distinct indications of a division into a 
number of pieces; the contour of the proper premaxillary portions, 
separated by a median suture, which form the lower and anterior 
iJoundal'y of the :ohield, being very well defined. The other parts 
onterihg into this shield reprcsent, I believe, the prefrontals and the 

.. Sir Philip l~gerton long since arrived at and published this conclusion in his 
arrangement of the Fossil :Fishes in Morris's Catalogue. More recently l'rof. Pander 
expresses tho same conviction in the following terms: "Sehr game mochten wir aber ein 
" anderes Genus noch ~u den Saurouiptcridm bringen, das durch den Bau seiner Kopf~ 
" knochen; durch die Gestalt Heiner Schuppen, seiner Z,ihne und hauptsiichlich durch die 
.. mikrospische Stl'uctur seiner harten Theile sich eng an Ostcolepis anschliesst und aus 
., <ler Kohlcnfbnnation lWl'stmllJltt. Es isi del' Genus 11le!Jlllichihys, von dem wir Icider 
• die Bcschail"<.'nheit 1lll<1 l,age ::eincr FlOSSl'll gal' nicht 1,enncn."-l'allUcr, I. c., p. 5. 
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ethmoid. If it were amalgamated with the frontals and these with 
one another, we should have an almost exact repro(luction of the 
anterior cranial buckler of Osteolepis. In a, well preserved specimen 
of the skull of l1fcgcdichthY8 before me, the orbits are s111all circular 
cavities, placed at about the JUIlction of the anterior and middle thirds 
of the head. They are bounded, in front and below, by a small tri
angular bone (like a lachrymal) as in PolvptenLs; below, by a small 
part of a large suborbital bone, whose anterior margin joins the 
premaxilla and its inferior margin the maxilla; below and behind, 
by another suborbital bone, fitted in between the preceding, the 
maxilla, and a postorbital bone. The maxilla, large and long, is 
narrow anteriorly, where it abuts upon the bone termed "pre
operculum" by Agassiz; like the premaxilla, its edges arc beset 
with small teeth. Agassiz says, "Le cote anMrieur du mufle eot 
" elegamment echancre:1u milieu et renfle en un bec, trcs obtus, 
" qui porte dans notre exemplaire 11ne grosse dent canine; " and on 
making a transverse section of a .ilfegulichthys snout I found n 
median, stout, backwnrdly projecting ridge of bone, containing two 
large alveoli, one; on each side of the middle line. The one of 
these alveoli exhibits the section of the base of a large tooth 
with greatly folded dentine. 

While the exoskeleton of Megalichthys is exceedingly similar to 
that of Diploptert~s and Osteolepis, the endoskeleton presents a 
remarkable advance on that of any other Saurodipterine, in that 
both the centra and the neural arches of the vertebral column are 
thoroughly ossified. Excellent opecimens of these Yel'tebrm are to 
be seen in the British Museum. 

'rhe Saurodipterini and Glyptodipterini being thus separated 
from other Palmozoic fishes, as well-defined families, perfectly 
distinct fi'om one another, though closely allied by the community 
of characters displayed in the number, structure and disposition, of 
their fins, the absence of branchiostegal rays and their replacement 
by jugular plates; we have next to consider what other L'1milies of 
fish, if any, should be ranged alongside of them, or in other words, 
what are the limits and what the importance of the largei' group, 
formed by the association of these families. 

In the first place, I conceive there can be no doubt that the 
CTENODODIPTERINI, a family ju~tly established by Professor Pandm'* 
for the recepEon of DiptCT1lS and its immediate allies, must take 
its place in close juxtaposition with the Saurodipterini and Glypto-

* Under the name of Ctenodipterini. Sir Phillip Egerton has, I thin~, given good 
rc~~ons for the 8light chang" I have ac]opte(l. Vide il!fi")' p. 55. , 
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dipterini, seeing thnt it possesses all those s~ructural peculiarities 
which are common to these two families. In fact, a.a Hugh Miller * 
originally pointed out in successive notices, Dipte'l'UIJ has the dorna.1 

l«-&U)rati.on of DipfO"Q (~I'ander). 

fins placed Ihr ba.ck; acutely lobate pectorals and velltrnls;t no 
hranchiostegal rn.ys, but jugular plates instead of them; and a 
single anal. The caudal extremity of the body tapers off to a 
point, and has thc lower lobe of the fin very much larger than the 

FIG. 10.1 

Diptmu. 

upper; the scales are cycloid. Thus far, in fact, tbe definition of 
Ctenododipterini agrees with that of the Glyptodipterini j but the 

• &e .. Old Red SandJitoce," "Footprint. of the Creator," lIId .. Sketch Book of 
Popular Geology." It i, milch to hi: regretted that ProfetlWl' Pander .houla han been 
wbolly una.cquaiuted I'I"ith thl8C work! "When he wrote hil Monograph on the Clmodo
dipllri1li, and that he hu cOWlequentlyinadvertently t&iled to dojnstlceto the great merit. 
of Hugh Miller,""ho m~de koown almo-lt the "..hole organization of Dipfmu, and anti
el~ted tbe IllOIIt important part IJfPro£ Pander'.1aboun in thil Deld. 

t Su Prot Panw,l. 0. 

~ The 1foodcut. fig. 10, reprefleD1ll the ame .pednlen lIS ttot .ligurM by Sir Philip 
Egerton in" Siluria," l'd.1I, p. ~87, but ot the utunJ.ue. It uhibiu tbe chancun of 
lhe paired tina or Dipurw. nmarbhlYll"ell. 
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former differ fi'om the latter in the smootlmesFJ of' their scales; in 
the structure of' the roof' of the cranium, whoFJe constituent bones are 
anchylosed into a singular shield, presenting some resemblance to 
the cephalic shield of Accipcnsc1'; and lastly, and chiefly, in the 
peculiar form of the lower jaw, which much resembles that of a 
Crelacanth, and in their dentition, so well made known by Hugh 
Miller, whose researches have been fully confirmed by Professor 
Pander. 

In the next place, the true CCELACANTHINI have a no less well-de
fined right to occnpy a similar position.* I say the true Crelacan
thini, because the term "Ca?lacanth" has been used by different 
palreontologists with such very different meanings, has been made 
in some cases to include so much, and in others to include so little, 
that I feel it to be necessary to define precisely the sense in which 
I employ it here. I intend it, then, to designate that family of 
fishes of which the genus Omlacanthus of Agassiz is the type, a 
family which, thus restricted, is as well defined and natural a 
group as any in the animal kingdom, but, at present, can embrace 
only the genera amlcwanth1.~s, UncIina, and M(~c1·opOrn(c. 

In order to make this clear, however, I must enter at some 
length into a historical and anatomical criticism of the Crelacanths 
as a family of fishes. 

In establishing this family (" Recherches," vol. ii. p. 1(8), Professor 
Agassiz dwells particularly upon the hollow fin rays of the typical 
genus; the absence of joints in some part of the length of most of 
those fin rays; the presence of interspinous bones in the caudal fin ; 
the continuation of the vertebral column between the two lobes of 
that fin, and the prolongation of the caudal extremity beyond it 
as a filamentary appendage. With amlacanth't~, Undina, MC~C1'O
poma, Hoplopyg~, U1'01wm/L~s, Holoptychius, Glyptosteus, Glypto
lepis, Psarrvmolepis, Phyllolepis, atenolepis, and Gyroste~ are 
associated; and it is a curious circumstance that while Holoptychius 
takes its place among the Crelacanths, without any special demon
stration of its right to tha,t position, Professor Agassiz hesitates 
touching Macropoma, and, while admitting it into the family on 

* Several years ago !::lir Philip Egerton strongly drew my attention to the close 
aflinity between the Crelacanthini (mihi) and what I have termed the Glyptodipterini, 
particularly showing the importance of the lobate paired fins and of the double dorsalR 
common to the genera of both families (which Sir Philip Egerton was inclined to group 
under the one head of'Crelacanths.'), and illustrating his views by a synopsis of the 
genera. From the study of that Hynopsis I trace the gradnal clearing up of my own ideas 
respecting the ditlicult subject with which this preliminary essay attempt~ to deal. 

[x.] 10 B 
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account of the Rtriking analogy of its general physiognomy, and of 
the form, arrangement, and structure of its fins, adds: "I must 
" admit that side by side with these resemblances, the two types 
" exhibit profound differences," "which will perhaps, in 
" the long run, necessitate another arrangement." 

The idea that OmlrwantlnloS inclined more to Holoptychi'L1S than 
to l1faC1'OpOnw, appears to have found still more favour with Pro
fessor Agassiz at the time of the publi.cation of his great work on 
the Fishes of the Old Red Sandstone; and the consequences of this 
inclination were the more important from the fact, that Agassiz 
held that the teeth, properly distinguished by Professor Owen 
under the name of Rhizodgs, belonged to Holoptychius. For 
Glyptolepis and Pl((ty[jnc~th'L£s were undoubtedly closely allied to 
Iloloptychi'l.£8, while Dencl~'oclus, Lcwm ocZ us, and Cl'icoclu8 had 
much in common with Rhizodus; hence, as these dendrodont teeth 
were conceived by Agassiz to belong to the fish whose bony plateR 
and scales had received the names of .Astm·olepis, Both1'iolepis, &0., 
it was natural that he should include all these genera under the 
common title of" Ccelacanths;" while :Alacropo1na and Un eli 11 a were 
regarded with doubt, and, in fact, almost excluded from the group 
(" Vieux Gres Rouge," p. 64). 

Here, however, I cannot but believe, that the founder of fossil 
ichthyology has, for once, gone ofl" upon a wrong scent. For Ilter 
investigations have made it, to say the least, extremely improbable 
that .Asterolepis (Ag. & Miller) has anything to do with O~'icoclu8, 
or with Holopfychiu8, whatever may be the relation of the two 
latter genera; and I shall now endeavour to prove that, while 
CmZacanthns is so intimately connected with Undina and Mac~'o
p01na, as to render the generic distinction of the three forms a matter 
of minute detail, its relations with Holoptychi'l.~s, although clear and 
diRtinct so far as they go, are, at most, tho;;;e of a member of the 
same suborder. 

But first, what are the characters of the genus Cmlacanth'l.18? 
This question is by no means so easily to be answered as might be 
imagined, hut the following facts appear to furnish a conclusive 
reply to it. 

The type species of Cmlawntlws, that 011 which the genus was 
founded by AgaRsiz, is the C. [jmuulatns of the Magnesian Lime
stone; two figures of which are to be found in the" Recherches," 
while a thir(l, representing another specimen, iR given by Sir Philip 
Egerton in King's" Permian Fossils." Singularly enough, neithel' of 
tlwHC H}lccillWlIH retains its !tcall, 1101' are the paired fins pl'cHcrved ; 



CT.ASHIFICATION OF DEYONIAN FISHES. 17 

but the characters of the spinal column, of the mediflJl fins, of the 
scales, and of the tail, are so exactly those exhibited by the Undin,a 
of Mlinster (of which sundry complete specimens exist), that the 
very close affinity of the two genera is beyond doubt. Agassiz, in 
fact, proposes to distinguish them only by their teeth; Ocelac(J,nth'lJA3 
having, in his opinion, conical and recurved, while Undina has 
fiat, pavement-like and tuberculated teeth. That Miinster was 
correct in assigning such teeth to Undina I have satisfied myself 
by the examination of a well-preserved specimen of U. KohleTi in 
Lord Enniskillen's collection; but what evidence is there that 
Ocelacanthll.8 has a different dentition? Agassiz wa." led to believe 
that the teeth of the latter genus are conical, by the fact that the 
specimen of a fish named by him O. Munderi has such teeth. I am 
again indebted to the Earl of Enniskillen, of whose collection this 
specimen forms a part, for the opportunity of verifying the state
ment; but I must at the same time express my entire concurrence 
in the opinion previously expressed to me by Sir Philip Egerton, 
that the so-called" Gcelacanth1t8" Miinste1'i is not a Gwlacanthufl 
at all. 

For, as I have stated above, there can be no doubt that Oalor 
canthus (C. granulatu8 being the typical species) was, in all the 
great features of its organization, similar to Undina; so that, con
trariwise, any fish which differs in essentials very widely from 
Undima can be no Gcelacanth1UJ. 

FIG. ll. 

C3 
R~storation of U"JilUl. (hrtlyafter MUnster, partly from Lord Enuiskillen's 

ipecimen. Belo'll" the head ~fe the contoul'll of the'jugular plates.) 

10 R 2 
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But Undina has two dorsal fins, each supported by but a !ling1e, 
very peculiarly shaped, interspinous bone; it has a large C3.udal fin, 
whose rays are supported by interspinous bones, and which is divided 
into two equal lobes by the unoasified spinal column; the latter 
extending beyond the caudal fin as a tufted appendage, or second 
caudal, provided with very short fin rays. There is a single anal 
fin j the pectoral and ventral fins are well developed and obtusely 
lobate; the pelvic bones are remarkably large, and are united 
together by transverse branches, which extend from the posterior 
extremities of each and meet in the middle line; there axe no dorsal 
ribs and no proper branchiostegal rays, but instead of them, two 
broad principal jugular plates. Finally, the scales, large, thi n 
and cycloid, are .ornamented with elongated splashes and dots of 
enamel On the other hand, "Owlaoonthm" M1inste'l'i exhibits no 
one of the positive characters here enumerated, while it has ribs 
attached throughout the dorsal region; in fact, I am inclined to 
consider it the type of a new genus allied to PhClllUYfOpitwron. 

I have seen no specimens of the other species of Oailaccmthus 
enumerated by Agassiz, and I can therefore say nothing about 
them. But Oailacanthus caru,dalis (Egerton) is a true Ccelacanth, 
as I have convinced myself by examination of the specimen, to 
which the figure in King's "Perm~n Fossils" does not quite do 
justice. 

AP, the case stands, then, it appears that there is no evidence that 
the supposed distinction between Owlacanthus and Undinw, really 
obtains; while, on the other hand, a recent careful comparison of 
well-preserved specimens of Undina, and of Macropmna has con
vinced me that these two genera are not much less closely allied. 
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All the structural characters, in fact, which have been enumerated 
above among the peCUliarities of Undina, are equally well marked 
in McuJ?'opoma, except that, hitherto, I have been unable to meet 
with the caudal appendage in the latter, and that the teeth are 
more distinct and cylindrical. But further than this, as Dr. Mantell 
originally suspected, and as Professor Williamson has since demon
strated, Mam'opomcG exhibits the peculiarity, without a parallel, 
so far as I know, among fishes of other families, of having the 
walls of its air bladder ossified. Now, I find good evidence of the 
existence of a similarly ossified air bladder, not only in Undina, 
but in a well-preserved specimen of a new genus of Crelacanth 
from the Lias (described in the subjoined note by Sir Philip 
Egerton), in the Museum of Practical Geology.* 

,. Holophagus Gulo. 

Mr. Harrison'S specimen wants the anterior portion from the dorsal and pectoral fins 
forwards. From the insertion of the dorsal fin to the extremity of the tail it measures 
II! inches, and 4~ inches in depth. The stomach is distended with a recently swallowed 
Dapedius, and a large coprolite occupies the rectum. The first dorsal fin springs (as 
in Macropoma) from a single disc, resulting from the coalescence of the interneural 
spines. It contains eight long, thick, undivided, and multiarticulate rays. They are beset 
with numerous short spines or tubercles. The second dorsal is situated 4 inches behind 
the first. Between the two is seen a strong bifurcate interneural ossicle, which has been 
displaced forwards from its proper position at the base of the fin. The second dorsal fin 
contains sixteen rays. The anterior ones are short and slender. The succeeding onCE 
are long, broad, and multiarticulate, but not tuberculate. The base of the fin is obtusely 
lobate, with a scaly investme~t. The pectoral fins are much mutilated. Judging fi'om 
what remains of them, and from some indistinct impressions, they seem to have been of 
great size. The anal fin occurs immediately below the second dorsal fin, with which it 
corresponds in fornl and structure, but contains many more rays. The ventral fins are 
mutilated, but their position below the first dorsal fin is indicated by the preservation of 
a pair of strong T -shaped pelvic bones, having their longer limbs directed forwards, and 
nearly reaching the base of the pectoral fins. The caudal fin is of great size, and presents 
in an eminent degree the most special and characteristic feature of the Crelacanthus 
family, namely, the interposition, in the caudal region, of an interneural between the 
neural and dermo-neural spines. The base of this spine abuts upon the extremity of the 
neural spine, and unites with the true fin-ray by an overlap or splice. This structure 
coincides with that observed in Undina. In Maci'opoma the bone of the interneural spine 
is bifurcate for the reception of the distal extremity of the neurapophysis. A small 
snpplemental fin extends an inch beyond the larger caudal fin, as in Undina and Crela
canthus. The notochord is un~ssified. The apophyses, both above and below, have 
very wide bases. The scales are curvilinear, and covered with a vermiculate pattern on 
the upper surface, occasionally broken up into small tubercles. 

In the Wooclwardian Museum at Cambriilge there is the head and part of the trunk of 
a Orlac(ml/lIIs, from the Kimn1('l'i<l~(' (,lay nt Cottcnlmm. The head shows the frontals, 
prefrontals, and lower jaw, with the tympanic attachments. The glossohyal plate is double, 
as in Holoptychius. The scales are roughly undulate, coarser in pattern than in Undina, 
Ceelacanthus, and Holophagus, but not absolutely tuberculate, as in llfacropoma. One 
fin is preserved, probably the left pectoral. It is lobate, broad, and strong. The 
operculum is triangular, the frontals short, and the prefrontals descend at an abrupt 
inclination. 
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Thus, leaving open the question as to the identity of O(J',laGWII thul> 

with UndinCl, and also that whether UrOne'fnU8 and HOPZOPYVWi 
(which I have not seen, and concerning which no details are given 
by Agassiz) are Cmlacanths, or not; it appears to be certain that 
fishes closely allied to CmZacClnthu8 [J1'anulatu8, and known under 
the generic appellations of U ncZi1w and M (W1'OP0'fnCl, form an exceed
ingly well-defined family, to which the term CCELACANTHINI may 
with propriety be restricted, and which has ranged in time, with 
remarkably little change, from at least as early as the Permian 
formation to the Chalk, inclusive. 

The Cmlacanthini, as thus understood, are no less distinctly sepa
rated from other fishes than they are closely united to one another. 
In the form and arrangement of their fins; the structure of the 
tail and that of the cranium; the form and number of the jugular 
plates; the dentition; the dorsal interspinous bones; the pelvic 
bones; the ossified air bladder; the Cmlacanthini differ widely from 
either the Saurodipterini, the Glyptodipterini, or the Ctenododipte
rini; but, on the other hand, they agree with these families and 
differ from almost all other fishes, in the same respects as those in 
which the several families just mentioned, have been shown to agree 
with one another; viz., the number of the dorsal fins, the lobation 
of the paired fins, the a,bsence of branchiostegal rays, and their 
replacement by jugular bones. 

Their special affinities among these three families appeal' to me 
to lie chiefly with the Ctenododipterini : the scales, the arrangement 
of the teeth, and the form of the lower ja,w in the two families pre
senting many curious analogies. 

The Glyptodipterille family contains, as we have seen, both 
cycliferous and rhombiferous genera. Following out the alliance::; of 
the former subfamily, we have found reason to include the cyclife
rous Ctenorlodipterini and the cycliferous Ccelacanthini in the ::;ame 
larger, or subol'dinal, gTOUp with the Glyptodipterini. If, on the 
other hand, we now trace out the congeners of the rhombiferous 
subfamilies, we arrive, as has been seen, at the Saurodiptcl'ini; 
aIHl the question now remains, what other rhombiferous Ganoids 
nn ~lll'ally arrange themselveH at thi::; enu of the series? 

80 fitr as I am aware, there is no other fossil rhomhiferous Ganoid 
which comel:! within the Rcope of the snm of characters common to 
the NltUl'o(lipterini, Ulyptodiptnrini, Ctenododipterini, and Cccln.can
Lhini; hut al1l0llg rC('(,llt fir;lll's there is one, PolYlJleJ'1I8, which very 
Il<lariy apprO;tdH'H Liln l'('tjllil'ptl ,;Lalltlanl, awJ ii; UlHltlc:otiunably 
llv"ely allietl Lu Lhc t)alll'uJipLel'illi. 
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Pol!fpk'l'lUJ, in fact, Ims an elongated body, with a. depressed 
h~, l\nd a. conically tapering caudal extremity. The orbits are 

Figure of PoJypuna (after Agtmiz;). 

situated in the fare parL of the head, while the gape extends far 
back. There are two large principal jugular plates, without lateral 
or median pla.tes. The pectoral arch is covered inferiorly by two 
triangular osseous plates, which meet in the middle line, and 
are !;uperficial to the so-called cora.coids. The pectoral and 
ventral fins are lobate. The caudnl fin is rhomboidal and nearly 

. diphycerca.l.· 
A comparison of these characters with those which ha.ve been 

assigned to Glyptolmm,U8, or to 08teolepis, reveals at once the close 
conDcnon of the three genera, t froro which however Poly-pterlUl 
differs in many important particulars. 

Thus the parietal bones of Polyptel'us are much smalier, in pro
portion to the frontals, tha.n a.re thostl of either Osteolepis or 
Glyptolwmus, and with age they unite with OIle another and with 

.. 8u Ih(l careful aecount of the tr.il of Po/gp/trw" by Kolliker, "Ueber du Ende del' 
Witt!eIMUIe der Ganoiden." 

t I do pot know th&t anyone has hitherto poLnted. out in detail the "l'ery dose rel.&tion 
bet-weeo P~trlU and the ~il ~nera eow:ueNl.1ed aoon; bot pror_ Puder haa 
enlloei.ated eooehllionl nearly similar to my (I_n in the loIJo1l'i.ng PIWage (C&eoodlp
tennell, p. 3.) :-

.. Ueberh.u.pt in ell merklfUrdig III ~heD ,.Ie PofvptLru so gaD.1 in den Hintergrund 
.. ~I' wird, Herr J. Miiller (Uebel" d. Bau.) ~t ausdrucklich 'Fur den Polyplel ... 
.. • kenoe kh unter allen fas.silen Ganoideo keine analogie.' Und. Herr Pict.et ,.ieder
" holt duJeJbe gleichfal1&, 'aucun fonile n'e 616 rapprocM de ce genre retnarq\IJ.bJe.' 
" Wir ."erdell in Zukunt't lehen daSI "eon man iiberhaupt ein Recht hat, "Ie fa do<lh 
" "lll'ahncbelnllch ilt, die IIUSgeStarbene1l Gelchlechter d{lr Devonischen Farmatian jetzt 
.. IlOCh lebenden FillChen an die Seite .lU ltellen, mehn!re duroh ihre Zahllbau, dureh die 
.. gros.ell Knochlln-ptatten und die Stelle dft Kicmenh .. ut-Itrahlen, durch den Bau der 
" KoptknOl:hen. 1:1 ... .,.. •• eine grf>!lsere analQ81t mit dem Polypttnu au kinEIi .Amerika
" uleebeD Zeitgenauen be!iuen." 

b his nb.eqlltn& memoirI Prot PPidu hu not. lollo,..ed out to 1heir logica1 lUult the 
"'I'itw. 10 -c-c1o.J,. indicated in thia paragrapb, .. Web I think "lll'ollki be identical "With 
tbaee I lad ani,. a' before I read it, and DO" pobllab.. 
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Fllle. 16 and 17. 

~·IIt. 
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the frontals, into a continuous shield, as seems to have heen the 
case in Dipte1'u8. 

The upper part of the occipital region is covered by a number of 
more 01' less irregular plates, which, however, may be readily shown 
to correspond with dismemberments of the three plates found in the 
Saurodipterini, &c. There are neither lateral, nor median, jugulars; 
the teeth have simple pulp cavities; and what is most remarkable, 
the dorsal fin, instead of being double, is incompletely broken up 
into a number of' pinnules, which extend for nearly the whole 
length of the back. Furthermore, Polypte?'U8 has a spiracle, a 
structure of which I find no trace in any of the fossil genera. 

It may conduce to clearness if, before proceeding farther, I now 
endeavour to put the results of the preceding statements into a 
readily comprehensible and definite form, and show their bearing 
upon the classification of the Ganoids, and more particularly upon 
that of'the fossil Ganoidei. To this end I have prepared the follow
ing synoptical table :-

ORDO GANOIDEI. 

SUBORDO L-AMIADJE. 

SUBORDO II._LEPIDOSTEIDJE. 

SUBORDO III.-CROSSOPTERYGlDJE. 

Fam. l.-POLYPTERlNI. 

Dorsal fin very long, multifid; scales rhomhoidal. 
Po,lypterus. 

Fam. 2,-SAURODIPTERINI. 

Dorsal fins two; scales rhomboidal, smooth; fins subacutely lobate. 
Diplopterus, Osteolepis, Megalicltthys. 

Fam.3.-GLYPTODIPTERINI. 

Dorsal fins two; scales rhomboidal or cyeloidal, sculpturcd; pec
toral fins acutely lobate; dentition dendrodont. 

Sub-fam. A. with rhomboidal scalos. 
Glyptolcemus, Glyptopomus, Gyroptycltius. 

Sub-fam. B. with cycloidal Rcales. 

Holoptycltius, Glyptolepis, Platygnatltus [Rltizodus, Dcn
drodus, Cricodus, Lamnodus J. 
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Fam. 1.-CTENODODIPTEIUNf. 

l)orRal fins two; scales cycloidal; pectorab and ventralt; 
acutely lobate; dentition etenodoni. 

DiptC1'IiS, [Ccratodus? Tristiclwpterus?J. 

Fam. 5.-PHANEROI'LEUlUNl. 

Dorsal fin single, very long, not subdivided, supported by many 
interspinous bones; scales thin, cycloidal; teeth conical; ven. 
tral fins very long, acutely lobate. 

Phanel'opleuroll. 

Fall!. 6.-C<ELACANTHINI. 

Dorsal fins two. each l:mpported uy a single interspinous bone; 
scales cyeloidal; paired JlIlS obtusely lobak; air bladder 
ossified. 

Cwlacanthus, Undilla, .ftIacropoma. 

SUBORDO I V.-CHONDROSTEIDJE. 

SUBOHD() V.-ACANTHODfDiE. 

Considering the Ganoidei, as defined by Miiller, to form an order 
of the class Pisces, and adopting the foUl' groups typified by A 1r&ia, 
Lepidosteu8, AccijwJi8eJ' and Acanthodes, respectively, ml subor
ders, without thereby prejudicing the question as to whether othcr 
fmlJonlens may not be required, I proposc to estahlish another and 
equivalent group, or snllOnler, to comprise the existing Pulyptm'u8 
and aU those extinct Ganoids which, like it, fall within the range 
of the following definition:-

Dorsal fins two, 01', if single, multifid 01' very long; tho poctontl and 
usually the ventral fins, lobate; no branchiostegalrays, hut two principal, 
with sometimes lateral and mcdian, jugular plates, sitlntcd between the 
rami of tho mandible; caudal fin diphyccrcal, or hetcroccrcal; scalc6 
eycloid or rhomboid, smooth 01' sculpturr<l. 

On the suborder thus defined I propose to confer the title of 
CROSSOPTERYGIDiE, * in consideration of the peculiar manner in which 
the fin rays of the paired fins are arranged, so as to form ft fringe 
rouml a celltl'allol)(~, which constitutes so marked a. character of all 
the genera belonging to the group at present known. 

The characters of five of the six fa,milies which compose this 
suborder have been given, incidentally, in the preceding pages, but 
the table contains nnothel' family whose collocation with the rest 
requires justification. 

* I(POfTITWTO'l, 7rT(PU~, .. frInged fin." "Cl'OSsotopterygidrc" would perhaps be nlorc 
cOlTed, llUL the shorter COllll'ULlIHl is preferable. 



CLASSIFICATION OF DEVONIAN FISHES. 25 

This is the family of the PHANEROPLEURINI, which I have esta
blished to contain the singular genus Phaneropleuron, described at 
length in this Decade (p. 47) and figured in Plate III. The general 
character of this fish, its thin cycloid scales, the mode of termi
nation of its caudal extremity, and its remarkable, very acutely 
lobate, ventral fins, lead me to entertain very little doubt that its 
right place is among the Crossopterygidre, and in the neighbour
hood of the Glyptodipterini and Ccelacanthini, though I have not 
yet been able to obtain a very good view of its jugular plates. But 
the very long, single, dorsal fin, the great length and acute lobation 
of the ventral fins, which seem to have been longer than the pectorals, 
and the complete ossification of the costal elements and neural arclles 
throughout the vertebral column, separate PhaJw1'opleu'1"un alike 
hom the Glyptodipterini and the Ccelacanthini. From the Cteno· 
llodipterini it is separated not only by these characters, but by itf:> 
dentition. Under these circumstances the only course seems to be 
to regard it as the type of a distinct family. 

The group of Crossopterygidre, as thus established, appears to 
me to have many remarkable and interesting zoological and 
palreontologicalrelations. Of the six families which compose it; fonr 
arc not only Palreozoic, but are, some exclusively and all chiefly, 
confined to rocks of Devonian age,-an epoch in which, so far as 
our present knowledge goes, no fish belonging to the suborders 
of the Amiadre or Lepidosteidre (unless Cheil"Olepis be one of the 
latter) makes its appearance. Rapidly diminishing in number, the 
Orossopterygidre seem to have had several representatives during 
the Carboniferous epoch, but after this period (unless Cemtodul:1 be a 
Ctenododipterine) they are continued through the Mesozoic age only 
by a thin, though continuous, line of Ccelacanthini, and terminate, at 
the present day, in the liwo or three known species of the single 
genus Polypte1'u8. PolypteJ'U8, however, is clearly related to the 
rhombiferous Crossoptel'ygians, or in other words, to exactly that 
group of whose existence we have no knowledge in any Mesozoic, or 
Tertiary, formation; while the Ctenododipterini and Ccelacanthini, 
which depart most widely from Polypteru8, are those which con
tinue the line of the Crossopterygidre from the Palreozoic to the 
end of the Mesozoic epoch. Thus both ends of the Crossopterygian 
~el"ies appear, if I may use the expression, to be cut off from the 
modern representatives of the suborder; Polypteru8 being separated 
from those members of its suborder with which it has the closest 
zoological rclations, by a, prodigiouf:> gulf of time, und from the 
iO~::lil ttllic:, which arc lJettrcst to it ill time, by deficient zoological 
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affinity. I may make my meaning mom intelligible by &- diagram, 
however. 

PAL&OZOIC. 

Ctenododipterini, Phant1"opleu1"ini, Glyptodiplerini, 
Crelacantl,ini. 

I 
Crelacanthini. 

MESOZOIC. .... 

TERTIARY. 

RECENT. 

Polypte1"ini. 

Here it is obvious that, in time, the Polypterini are twice as 
remote from their immediate zoo18gical affines, the Saurodipterini 
and G1yptodipterini, as they are from their more distant connenons, 
the Cre1acanthini. 

It seems singular that while the line of the rhombiferous 
Crossopterygidre has so distinct a modern representative, the 
cycliferous Crosaopterygidre seem to have died and left no 
issue at the end of the Tertiary epoch. But without wishing to 
lay too much stress upon the fact, I may draw attention to the 
many and singular relations which obtain between that won
derful and apparently isolated fish, Lepidoairen, sole member 
of ita order, and the cycloid GIyptodipterine, Ctenododipterine, 
Phaneropleurine, and Coolacanth Crossopterygidre. Lepidosi,r(~n 

FIG. 18. 

-
Diagram of Lepid06iml. (The lower flgnre reprwentl the pectoral tin on a luger lICue.) 

is, in fact, the only existing fish whose pectoral and ventral mem
bers have a structure analogous to that of the acutely lobate, 
paired fins of HoZoptychi-us, of DiptertUl, or of PhaJneropltu/ron, 
though the fin myB IUld surface scales are still less developed 
in the modern than in the ancient flaIl. The endoskeleton of 
L&piaosil'tm, again, is, ns nearly as possible, in the same condition as 
that of PluuMropleul'on, and is more nearly similar to the skeleton of 
the Crelacanths than that of any other recent fish; while, perhaps, it 
ill not stretching the search for analogies too far to discover in the 
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stiff-walled lungs of Lepidosi1'en, a structure more nearly repre
senting the ossified nil' bladder of the Cmlncanths than any with 
which we are at present acquainted, among recent or fossil fisheR. 
Furthermore, Lepidosh'en is the only fish whose teeth are compa
rable in form and arrangement to those of Dipte?'us. * Though 
Lepidosi1'en may not be included among the Crossopterygidre, nor 
even in the order of the Ganoidei, the relations just pointed out are 
not the less distinct; and, perhaps, they gain in interest when we 
reflect, that while Polypterus, the modern representative of the 
rhombiferous Crossopterygidre, is that fish which has the most 
completely lung-like of all air bladders, Lepidosiren, which has 
been just shown to be, if not the modern representative of the 
cycliferous Crossopterygidre, yet their "next of kin," is the only 
fish which is provided with true lungs. These are unquestionable 
facts. I leave their bearing upon the great problems of zoological 
theory to be developed by everyone for himsel£ 

The preceding discussion of the affinities of the Devonian genera, 
Osteolepis, DiplopteruB, Glyptolcemus, Glyptopomus, Gyroptyohius, 
HoloptyohiuB, Glyptolepis, Dend1'odus, Phaneropleu1'on, Dvptm'us, 
was an indispensable preliminary to the consideration of tho main 
question with which I proposed to deal in the present eS8ay, viz., 
What, and how many, groups of fishes are represented in the Fauna 
of theDevonian epoch 1 a Fauna which presents a surpassing interest, 
when we recollect that it comprises the. oldest assemblage of vel'· 
tebrate animals, of which we possess a more than fragmentary 
knowledge; that its constituents abound in certain localities; and 
that, for many years past, they have been the subject of careful and 
repeated collection and investigation. An examination of the data 
collected up to the present time has led me to the following con
clusions, some of which are already current, while others are new:-

1. No vertebrate animal higher in the scale than fishes is as yet 
certainly known to have been found in any rock of Devonian age. 
In fact, until demonstrative stratigraphical evidence of the Devonian 
age of the well~known Elgin beds is obtained, the bearing of the 
palreontological evidence against that conclusion is too strong to 
allow of its being entertained. 

2. Of the six orders of the class Pisces, throe, namely, the DIPNOI, 
MARSIPOBRANCHII, and PHARYNGOBRANCHII, are certainly not repre
sented by any known Devonian fish. In endeavouring to estimate 
tho value of this negativo fact, we must recollect that no fish 

.. Prof. Pander has drawn attention to the resemblance of the teeth of his genus 
Holodus to those of Lepidosiren, but it is not clear that he regards Holodus as a Cteno
dodipterine. 
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belonging to either of these orders is at present known in the fossil 
state; that they are represented by a very small number of genera 
and species in our existing F~,una; finally, that the Pharyngo
branchii, from their very nature, could hardly be preserved in a 
recognizable state, even in such fine mud as that of the Oxford clay, 
or the 801enhofen slates; and that of the Marsipobranchii nothing 
but the hol'lly teeth could be expected to escape destruction. 
Lcpiilosi?'en, on the other hand, might have left as definite traces of 
its existence as DipteJ'lls, and hence its entire absence in the fossil 
state is it negative fact of greater value. 

3. The ELASMOBRANCHII abounded, teeth and spines testifying to 
the numerous and diverse genera which haunted the Devonian seaR. 
It is more difficult to say to what sections of the order these genera 
lwlonged, as the only Devonian Elasmobranch whose whole structure 
can be restored with any certainty is Ple~~mcanthus, a fish which 
belongs to a family distinct from any now living. 

4. The GANOIDEI, as I have endeavoured to show above, are 
largely represented by a suborder, the Crossopterygidm, which dropR 
into comparative insignificance in later ages. Of the existence of 
Amiadm there is no evidence, and even if we include Thm'sis, 
Thfissops, and Leptolepis under this suborder, they are scant yin all 
later formations; but what is much more remarkable is the appn
rent, entire, or almost entire, absence of the Lepidosteidm, a suborder 
which obtains such a prodigious development in the Mesozoic epoch. 
The nature of the Acanthodidm, and the question whether there iR 
any reason to suspect the existence of Chondrostei during the 
Devonian epoch will be considered by-and-bye.* 

'" The determination of the characters of the families of Lepidosteid~ and of the limits 
of the suborder is a difficult problem, of which I hope to treat more fully hereafter. 
One interesting fact results from my investigations, so far as they have hitherto gon,', 
viz., that Lepidosteus belongs to a totally distinct family from its Mesozoic allies, 
whether" Rauroids" or "Lepidoids." Thc Pycnodonts and Hoplopleuridm do not appeal' to 
me to belong to the Lepidosteidm, and I doubt their being true Ganoids. For the present 
I propose the follo,ying as a sketch of an arrangement of the IJepidosteidm. 

LEI")IDOSTEID ... E. 

IIeterocercal Ganoids with rhomboidal scales; branchiostegal rays; non-lobate 
paired fins; a preopcrcnlum and an intcroperculum. 

Fam. 1. Lepidostcini. 
Maxilla divided into many pieces; branchiostegal rays few and not enamelled. 

Lc/)iJosteus. 
Fum. 2. Lcpidotini. 

Maxilla in Oil(' piece; hranchiostegal rays muny and enamelled; the anterior OllCS 

taking the form of broad plates. 
(a) (EChlllodIlS, TI'fJ'IIf/'J1Io/el'is, j)"I"'r/iIlS, lA'/)i"o/lIs, ,l·'·. 
(h) RUflnulll1l.s, J'ar'h.'!'·(lJ'IIIIlS, o."!I!I"alltlls, ,'f". 
(c) As/) ir/ol'l,.'!"!''' Il". 

l'r'rhaps the genera lltar],,',\ a, h, e, sholllrl form ,liotinc! Huh-families. 
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;). The TELEOSTEI have hitherto been snppose(l to be entirely 
absent from formations of Pab~ozoic age, and no doubt they do not 
exist under those forms which are most familiar to ichthyologiRts 
acquainterl with marine fishes, or with the fresh-water fishes of 
temperate climates; but, nevertheless, I shall now endeavour to 
~how that there are grounds for something more than a suspension 
of judgment, as to the validity of the ordinary doctrines held upon 
this subject. 

The remarkable genera CoccosteHs and PtcJ'ichthys ftre those 
,vhich, among all Devonian fishes, h;eve been by common consent 
reg;erded ;eS the most heteroclite and ;enomalous, some writers 
having gone so far, in fact, ;es to imagine that these hard CltSeJ. 
yertebrates offered us a transition to the shelled Invertebrata. 

Nevertheless, I trust I shall be able to show that the one of 
these two closely allied genera- Coccostcw3-is best, indeed, I may 
s;ey only, to be understood, by comparing its bony shields with 
those which cover the roof of the cranium and the anterior part 
of the body of ccrtain existing Siluroid Tcleosteans. 

To this end, however, I must first give the conception of the 
structure of Coccostcus which my own investigations, guided hy 
those of my predecessors Ag;essiz, Miller, Egerton, ;em1 P~mdel}' 

have led me to form. 
The superior wall of the skull only, seems to have been ossified in 

this fish, and forms a great shicld, which may be roughly said to 
have a hexagonal figure. The posterior and postero-lateral sides of 
the hexagon are pretty nearly straight lines, while the anterior side 
is rounded off, to form the snout, and the antero-lateral sides, thl' 
longest of all, have their anterior moieties deeply excavated, to 
constitute the upper part of the walls of the orbit. From beforo 
hackwards, in the median lino, the contour of the cranial shield is 
nearly straight, but fi-om side to side it is convex, in consequence, 
more particularly, of the downward inflexion of its postero-lateral 
angles. The sutures, which separate the various constituent bones 
of the skull, may readily be confoundecl with certain superficial 
grooves of'a totally different import, hut, by grinding away the 
outermost layer of bone, this HOUl'ee of enOl" il:l avoided; and it 
is then seen that the crani",l sutures lluve the arrangement repre
sented in the woodcut, fig. Hl, and define the several hones from 
one another with great I:llutrpness. 

* Compare Agassiz, "Monog. des Poissons Fossiles elu Vieux Gri-,q Houge;" 
II. Miller, " Old Heel Hanelstone" and Quart. J OUI'. Geol. Soc. 1859; l'alldn', "U eher 
die I'lacoelermen eles Devonischen Systems, 1857;" Sir r. Egerton, "Hemarks on tl", 
Nomenclature of the Devonian l!'isheR," Quart. Jour. Geol. i::)oc. IH5!1. 
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Donea oftha head and of the euit'M! of CoccaUnu. 

FIG. ~O . . " 
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In tho middle lino, behind, t.hey mark off a "ymmetrical, trape
:wil1al hone, 8.0., which prosent" a Rhort peg-like procesR in the 
middlP of its post.erior edge, and ha.<: a peculiar raiscd pattern upon 
its under surface. In front, this bone is articulated with the sin
gular four-rayed bone Fr. The posterior my (with which 8.0. 
i" connected) is the shortcst and broadest of the four, while 
the lateral rays are the longest and the narrowest, the anterior 
ray holding a middle position in this respect. The edges of thc 
anterior and of the lateral rays are variously indented, apparently 
to form an interlocking suture with tlle adjacent bones, while 
the posterior ray is deeply excavated to nnite with 8.0. A third 
bone, much smaller than the preceding, succeetls them ante
riorly, and appears to be separated by a transverse suture from a 
fourth median bone (PmK.), whose rounded free edge forms the 
anterior contour of the snout. In wen-preserved specimens, this 
edge is seen to be beset with small, projecting, spine-like tubercles or 
teeth. The lateral portions of the skull are constituted, proceeding 
as before, from. behind forwards, aB follows: a triangular bone 
(Pa. Ep.), one of whose Bides, directed outwards and backwards, 
forms the pOBtero-lateral side of the hexagon above referred to, 
unites, by its inner edge, with the bone 8.0., and, by its anterior 
edge, partly with Fr. and partly with another bone (y). These 
edges are irregularly sinuous, and form a squamous suture with 
the neighbouring bones. The posterior edge of Pa. Ep. presents, 
near its inner extremity, a sort of socket, with which a peg 
developed from the plate 8.s. is articulated. 

An irregularly triangular bone (y) is connected with the anterior 
edge of Pa. Ep., and forms the posterior angle and part of the 
antero-Iateral edge ofthe skull. I t is succeeded by another irregular 
bone (x), which enters into the posterior and upper wall of the 
orbit, and unites internally with Fr., and anteriorly with a larger 
and still more irregular bone Pfr. The latter is connected in
ternally with Fr., Eth. and Pmx.; while externally it sends off, 
rather in front of the middle of its length, a short process, which 
passes directly downwards and divides the orbital cavity (Orb.) from 
the nasal cavity (N a.) . Extending from the lower end of this process 
to the postero-Iateral angle of the Bkull, bounding the orbit below, 
and fitting in by itR convex margin, to a concave excavation of the 
bones x, y, is a large spatulate bony plate, narrow in front, broad 
and expanded behind, and composed of two pieces, z and z'. 

The cranio-facial shield thus compoHed is succeeded by an osseous 
girdle, which defended the anterior part of the hody like the back 

[x.] 10 C 
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and breastplates of a medirovnl warrior, and is divisible into two 
portions, the dorso-Iateral and the ventral shields-the former com
posed of nine pieces, the latter of six. Of the nine pieces of thc 
dorso-Iateral shield, seven are closely articulated together, while the 
other two, small and comparatively insignificant, (and not represented 
in the dorsal view, fig. 19) were placed loosely at the sides of the 
posterior end of the great median plate of the seven. This plate (l 

corresponds in width, anteriorly, with the cranial bone S.O.; 
it widens a little behind the middle of its length, and then rapidly 
tapers to a point. Fro~ the middle of its under surface it sendR 
down a strong bony crest, deeper behind than in front, while its 
lateral edges overlap and nnite, by a squamous suture, with the 
pla.tes S.s. and b. 

S.s. is a four-sided plate, articulated with Pa. Ep. in the mm1ller 
before mentioned, while behind it overlaps the triangula!' platA b, 
and below is overlapped by the plate c. The latter is so constantly 
thrown out of its place in specimens where the connexion betwcen 
a, band S.s. is perfectly retained, that I suspect it rather over
lapped than was suturally united with S.s. 

The ventral shield appears to me to have had no direct connexiol1 
with the dorsal. I have examined a large number of specimens 
with reference to this point, but I have never discovered the klst 
evidence of a sutural union between any two elements of the two 
shields, though the respective constituents of each shield are COll
stantly met with in all stageF: of union and disunion. Of tlH' 
elements of the ventral shield, two are median and symmetrical, 
four lateral and in pairs. The two latter, upon each side, are broad 
at their remote ends and ncllTower at their adjacent ends, whos(' 
outer edges are, besides, somewhat bent up. Of the median plnteH, 
the posterior is rhomboidal and articulates with all the others; tl](' 
anterior has the form of an elongated isosceles triangle, whose' 
base, directed anteriorly, is rounded off and forms the middle of tIl(' 
anterior margin of the ventral shield. 

The stout, doubly curved, clavicle-like bones Mn., found, in com
plete specimens, on the under side of the head, have one edge beset 
with minute denticles for a short distance; and there are two other 
fiat, elongated, bones, devoid of sculpture upon their outer RUl'faccR, 
which lie between them and the anterior edge of the ventral 
Rhield. 

BeHide the parts now described, the only other bones known to 
uf'long to OOCC()steus a.rc the neural and subcaudal arches, tho :I1n
rap awl tlll'ir snppUl'tH, a.nd tho curved OSHicleH which lie jlmt 
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bellincl the body armOllr, [111(1 were perhaps connected with ventral 
fills; but I enter into no particular (lescription of these, as they 
arc not essentiaJ to my present purpose. 

Fo]' some years past I had suspected that the modern Siluroids 
Presented more analocries to the scemin,,'ly aberrant Devonian fishes 

b b 

than ~lly otll('r members of the dass Pisces, and from the examina-
tion of dried specimens, I had even pitched upon the Siluroid genus 
Clul'iu8 as that most likely to help me to understand CoccoStW8 ; 
hut it was not until my friend and former pupil, Mr. J. J. Monteiro, 
brought home for me from Congo .some specimells of Clariug 
"lljJCn8i8 pref<el'ved in spiritf<, that I was !CbIe to examine t]J{' 
osseOllS structure of that fish with sufficient care and thoroughness 
for the purposes of an efficient comparison. 

In fig. 20 a careful, reduced representation of the top of the skull 
of this fish is given, and it will be seen, that in everything but tIll:' 
minor details of form, it agrees with Coccos{eu8. The middle line of 
the skull is, as in the latter genus, oCGupied by threc bones. S.O., 
the supra-occipital, is, in the recent forlll, pointed behind; Fr., the 
principal frontal, is, as in the fossil, four-myed; it exhibits a 
considerable gap or fontanelle, but llU median suture; Eth., the 
ethmoid, and Pmx., the premaxilla, correspond exactly in the two 
~:kulls, if we leave out of consideration the position of the suture 
I,een in the fossil in this region. The bone Pl'. F., which can he 
at once identified as the prefrontal in Cla1'i(ls, and which sends 
down a process dividing the orbit from the nostril, obviously 
corresponds with the silllilarly related hone in Ooccosteus; while 
in Clcwi(ls the orbit is completecl below by the spatulate suborbital 
bone, Sb. 0., smaller in proportion and undivided, but otherwise 
similar to the l'011e Z, ;,;' of CfoccostC)l8. The post-orbital bone, 
Pt. 0., and the supra-temporal bone, S. T., of the former appear to 
have their homologues in the bones x and y of the latter fish. 

The space between the frontal, the supm-occipital,.and the supra
temporal is occupied, in ClCLJ'iu8, by two bones, the anterior of 
which certainly represents the post-frontal; while the posterior 
occupies the situation of no less thall three distin(:t bones in the 
heads of ordinary fishes, viz., the pm'leLal, the squamosal, and the 
epiotic. The reduction in the normal number of bones wl1ich 
obtltins in the Siluroic1 has been carried a, step further in Coccostcus, 
where the plate lettered for shortness' s~1ke only Pa. Ep. is the only 
l'rpresentative of the bones Pt. F. and Pa. Sq. Ep. of Ola1·ius. 

Lastly, comes the bone 8.s. naturally unikd in Clw'i!ls to Pa. 
Sq. Ep. alld to S. T., awl which corref<ponds with the Stl] Ira-scapula 

] 0 c ~ 
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of ordinary osseous fishes, in which it is usually connected with the 
skull only by ligament. The Siluroids and Ganoidfl, however, 
coincide in always having this bone more closely united with the 
regu1ar cranial bones, and OOCC08teu8, it will be observed, agrees 
with them. 

FIG. 20. 

Arius rita, after envier aDd Valenciennes. 

So much for the cranial shield. To comprehend the dorsal and 
ventral body shields we must have recourse, not to Olarias, but to 
other Siluroids, such as Bag'f'US, .A "I"iu8, &c. In these fishes, in fact, 
the anterior dorsal interspinous bones become so modified as to 
form a great shield-shaped dermal plate, with a strong inferior crest, 
which occupies the same position and has the same relations as the 
medio-dorsal pla.te of Gocco8teue, though it commonly bears a strongly 
articulated spine, which is absent in the latter genus. In some 
species, as .A rim cruciger, the principal plate is provided with 
lateral accessory plates, in which, perhaps, we have the homologues 
of the dermal plates b, of Ooccosteus. It is possible that c may 
have been the operculum, which occupies a nearly similar position 
in A')'iWl, but if it were suturally connected with the supra· 
scapula, this view would be untenable, and the bone would have 
to be regarded as a scapular element. 

In the Siluroids to which I bve referred, and in Loricaria, a vnst 
latero·ventral shield is produced by the prodigious e:r:pansion and 
coalescence of the bony elements which are homologous with those 
termed "coracoid" and ":ra.d.ius" in other fishes. Viewed from 
tbe ventral surfn.ce, these bones form four great plates, those 
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of each side being clooe1y unite d, or even lUllalgamated together, 
while the opposite pairs are joined, in the middle line, by a strongly 
serrated suture. 

FIG. 21. 

Hyoidean and Pectoral PlIlteB of 
CllJ1"il1ll. Cocco~f~loIs. LorU:aria. 

Whcn the pectoral fin is provided with an anterior spine, this is 
articulated by a curiously complicated joint with the so-Ctllled 
coracoid. The cornua of the hyoid are large stout bones, and the 
urohyal,also a large and strong bone, which is particularly broad in 
Loricaria, connects the hyoidean with the pectoral apparatus. 

On comparing this apparatus with the sternal shield of Ooccosteu8, 
one is tempted to compare the antero-median piece of the latter 
with the urohyal of the Siluroid, the antero-Iateral piece with the 
"coracoid." and the postero-lateral piece with the so-called" radius," 
the more especially as the antero·lateral piece corresponds with that 
part of the thoracic shield of PterichthY8 which supports the plated 
appendage representing the pectoral fin, in that genus. 

On the other hand, it must be confessed that the closer connexion 
of the antero-median pieoe with the thoracic plates than with tho 
hyoidean cornua, and the very backward position of the postero
lateral pla.tes, apparently out of reach of any conne.xion with thc 
fins, militate against this view; which, in addition, leaves the 
median rhomboidal plate unaccounted for. 

The bones Mn. are, of course, as has long been determined, the 
rami of the mandibles of Ooccosteus. Their singular figure is not 
unlike tha. of the correspqnding bones in Loricaria. Finhlly, 
the long flat bones a. (fig. 21), I have no doubt, are the chief 
parts of the hyoidean arch, which are also proportionately large in 
many Siluroids. 

No one, I think, will deny that the structural coincidences here 
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detailed are of very great weight, and that in the absence of contrary 
evidence they must lead us to assign a place near, if not among, the 
Siluroidei to Ooccostens. I do not know tha,t any facts which 
can be adduced can be fitly considered as such diJ1ectly contmry 
evidence, but there are several difficulties which require careful 
consideration. 

In tIlE' first place, Ooc('ullteu8 seems to have possessed neither 
basal nor lateral cranial bones,-at least, no traces of such structures 
have yet been discovered; so ~hat, in all probability, this fish 
possessed a cartilaginous primordial cranium like that of Accil'ense1' ; 
and, indeed, a still more gristly one, for AccipenseJ' has a large 
basal ossificatio.:1. The hyomandilmlar suspensory apparatus must 
have been equally cartilaginous, and, in the vertebral column, only 
the superior a,nd inferior arches were ossified. Assuredly thi" i" 
very unlike what we are accustomed to see among the Teleo::;tei, 
but it must be recollected that it is at least equally unlike what we 
find in the Ganoids, if we except those of the same epoch; and, on 
the other hand, there are some recent Teleostei, though thero are 
no known Ganoidei, whose vertebral columns and skullR exhibit a 
correspondingly low stage of organization. * 

In the second p!a,ce, arises the question whether, since we know 
that a true Ganoid, Amia, completely simulates the outward forlll 
of a Clupeoid Teleostean, while retaining all the essentiaJs of its 
order,-may not Ouccosteu8 be also a, true Ganoicl which simulates 
the outward aspect of a Siluroid? To this question it is, perhaps 
impossiUe to give any answer, save by asking another, viz. :-Why 
i:lhould not a few Teloosteans have represented their order among 
the predominant Galloids of the Devonian epoch, just a::; a few 
Ganoids remain among the predominant Teleosteans of the present 
day? When it is conRiclered that an ichothyologi"t might lJe 
acquainted with every freRh-water and marille fish of Europe, A:::;ia, 
Southern Africa, Southel'll America, the Indian Archipelago, 
Polynesia, and Australia, and yet know of only one Ganoid, 
the Sturgeon, a fish RO unlike the majority of its congeners, that n 
lliLt1ll'alist might ho wC'1l aC<]llainte<l with alllloflt nIl the fOf.;sil 
( :moidR, and Yl·t Hot recognize a stllrgeOll HS a member of til(' 
gl'OlIp,-it will not seclIl difficult to admit the existence of a Tl'le
(),,,tean alllollg tho Dtwollian Gnnoids, oven though that Tolcoste:m 
should in Romo, even important, points differ from those with 
which we are l"iLlIliJial'. 

"" t'icc Oil this l'oil1t, hrJIVl'Vl'r, the few.!r!>;, at p. as, ulldcr (:1). 
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At any rate, I think the Jwi?na fa(Jie case in favour of'i1i~ 
Tcleostean nature of Ooccosteus is so strong, that it can no longer 
be justifiable to rank it among the Ganoids, "scms phntse," but 
tlmt even those who will not allow it to be Teleostean must attach 
to it the warning adjunct of incel'tm seclis. 

Noone doubts that wherever OOCCOl:ltcus goes, Pte?'ichthys must 
t()llow, and though the structure of the last-named fish is, in some 
respects, more difficult of interpretation than that of the former, in 
others it i.s strikingly Siluroid. For example, I know of no piscine 
structure that is even remotely comparable to the proximal joint 
of the pectoral limb of Ptei'ichthys, except the corresponding arti
culation of the pectoral spine and fiu of the Siluroids. And again 
the example of Ostmcion shows that the box-like cincture of the 
body of Ptm'ichthY8 is by no means foreign to the Teleostean group, 
though it cannot be paralleled by fishes of any other order. Whether 
the other "Placodermi" of Pander, such as Aste1'Olepis (Ag. and 
Miller) really belong to the same group as Ooccosteus and Pte?,ich
thY8, or not, is a question which can perhaps be hardly settled at 
present; although, proviRionally, I am much inclined to associate 
them together. In principle, the cranial Rtructure of Aste?'olepis, 
is very similar to that of Ooccosteus. 

Having disposed of the undou"Lted Elasmo"Lranchs, of the Crosso
pterygian Ganoids, and of the "Placodermi" of the Devonian epoch, 
several important and rather diHicult groups remain for discussion. 
These are the Acanthodidre, the genera OephalClspis and Ptemspil:!, 
ctnd the genus Cheii'Olepi&. 

The ACANTHODID.tE have hitherto "Leen ranked among the Ganoidlo!, 
1 mL the following considerations have often led me strongly to 
:'m~pect that they' might be Elasmobranchs:-

1. Their dorsal spines are similar in form and mode of implantation 
tu thm;e of the Elasmohranchii, except perhaps that the surface of 
the implanted portion it-! lesR <lifferent, from the rest than in the 
htter order. 

2. Their dermal ossicles are more like shagl'een than scales. 
3. As Roemer has pointed out, their lateral line runs between 

two rOWR of theRP oRsiclefl, and iR not formed hy separate canals or 
grooves in sncc('sRive scales m; in most Ganoids and Teleosteans. 

4. Tlwy seem to Imve had no <liRtinctly oflRified cranial hones. 
5. They haye no opercular apparatus, but as Sir Philip Egerton 

long ago pointed out to me, their ul'anchial arches are naked. 
G. The sternal part of their pectoral arch seelIlS to have had 

no bOlly connexioll with the head. 
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On the other ]mnu, however, it must he considered that,-
1. Tho Acanthodidm, unlike all Elasmobranchs, have great spines 

,)'rtieuhtteu with the pectoral arch. 
2. The dermal plates of the Ganoid Ohei1'olepis are very shagreen

like, though affirmed by Pander to differ in structure from those 
of Acanthodidm. 

3. The cranial bones become less and less developed in the 
Chondrosteous Ganoids, until in Spcttnlcwia they are very thin 
Hqul1mose lamellm; so that there is no great difficulty in the way of' 
Hupposing their entire absence in a true Ganoid. 

4. In the same way, the opercular apparatus, small in Accipense)', 
is still more reduced in Spctt'l.~lctri(t. 

5. The thin, curved, toothless mandibles of Spatulct1'ia present, 
perhaps, the nearest analogue to the singular mandibular bones of' 
A cwnthocles. 

6. As Roemer has pointed out, Paleoni8c'/,~8 has orbital plates 
very like those of Acctntlwdes. 

7. The production of the pectoral arch into long backwardly 
directed processes in Diplacanth'us and Gheimcctnthus is the very 
reverse of an Elasmobranch character, seeing that the like only 
ohtains, so far as I know, in Home Siluroids. 

8. Acantho(les is provided with two very long filaments, beHet 
with short lateral branches, which proceed from the region of the 
mouth, and such oral' tentacles are to be found only in Ganoids and 
Siluroids. 

Under these circumstl)'nces the Ha.fest course probably it:) to 
regt)'nl the Acanthodidm as t), distinct suborder of' GanoidH. 

The genera Oepludctspis, Ptel'ltI3pis, A uclwnaspis, and .lJfen(tspil> 
certainly form a family l)y themselves, to which the title of OEPHA

LAHPIDlE may be conveniently applied; lmt the position of thiH 
tinnily is not readily determinahle. No one can overlook the curious 
point'> of reseml)lance hetwe(,l~ the Siluroids, Callichthys and L01·i
cW'in, on the one hand, anrl Cephala8pis, on the other, while in other 
l'eSpnctN, they may he Ntill l)ett.C'l' llndel'stootl hy tho help of tho 
(~h()ndl'OHtl'an G:llloilIN. (tolllpn]'(', for oX:llnpll', Sr'apiTliynch/us 
with Ccphctlrls}l'il>, ()]' tho gront snont of Ptl')'(~S/)i8 with that of Spa
til lu l'irl. T 11111 ill!'lilH'(l to plIlP(' tJl(~ OpphnJaRpi(b provisionally 
mnong the Clu)lJ(lroNki, whpl'O t!tP,y will forJll a very (liRtillct family. 

'1'l1O a fliJ I iLiON or two gellera l'ellt:Li1L (in' di::;CllNHioll, Llw U1W beillg 
the well-kuuwn UJUJil'Vlepis of Agall;ji!i<, till.) utIle!', the new genu:. 
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T1'i8tichopte~'1tS, described by Sir Philip Egerton in the COUl'se of 
the following Decade. 

CheiJ'olepis contains fishes with moderate-sized heads and 
markedly heterocercal tails; with a single dorsal fin, a single anal, 
pectorals, and ventrals. The median fins are situated forwardly, 
the dorsal being over the posterior part of the anal; and the ventral 
fins are so forward as to be almost close to the pectorals. N one of 
these fins are lobate. The body is covered with minute rhomboidal 
scales, which do not overlap one another, so that the skin has 
quite the aspect of shagreen. Nevertheless, according to Pander, 
the structure of these bony scales is not so like that found in the 
Squalidm as that of the scales of Diplacanthus. 

The head is usually crushed, and its component elements dis
placed, but according to Professor Pander, whose account is largely 
borne out by the specimens I have examined, the middle of the roof 
of the cranium, from the posterior edge of the occiput to the an
teriQ]' edge of the frontal region, is covered by two broad bony 
plates, which were, perhaps, divided in the middle line. Pander 
considers the anterior of these to be frontalR, the posterior, to be 
parietals. At the sides of the parietals lie three narrow bones, 
which, perhaps, all belong to the skull, though the inner and upper
most may appertain to the shoulder girdle. The anterior edges of the 
other two bound the orbit posteriorly, and similarly elongated plates 
lie in front of the eyes, beside the frontals. The upper jaw is a large 
bone, rounded off posteriorly and tolerably broad behind, while 
anteriorly its upper edge suddenly becomes excavated to form the 
lower houndary of the orbit and then tapers off; it is beset with 
slllall sharp conical teeth. The gape extendR very far back, and the 
lower jaw is a long flat bone toothed like the upper. . 

According to Agl1flsiz, there were larger teeth interspemed among 
the smaller ones ("Itecherches,"p. 130; "Vieux Gres Rouge," p. 44), 
but all in a single row. Like Pander (1. c., p. 73), I have been 
unable to discover thcse larger teeth. The opercular apparatus and 
the branchiostegal rays, or their representativeH, wero not observed 
by Pander, nor have I HE'e'n in(lnhitahlp rvi(lpll(,p of thrir chnrnctel'H ; 
but Agn,ssi7. (" Rc('hrrdJ('s," p. 1:12) liar-; dm';('l"ihpfl and fign1'l'd 
the brnnchioRtegal ray,) of Ch. UmYIl8. " TIl!' branchiostegClJ n\~p, 
" are Yrry We'll pre:-'rIT('(l 011 l.oth fJidr:: (if Lll(' It(,;1<l ; tilt' anterior are 
" shorter and largel'; the'y are well Re'en 011 the left r.;ille. The 
" posterior ones, which are hotter preserved 011 the right side, are 
., Harrower nud more elougaLcd. 1 counL at least Lell or tllClll." 

According" to .PaIlller a htrbu lJurluratcd plate ~;lllToulJlh, Lhe eye' 
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Miller, Giebel, and Pander have Itgreed upon the propL"iety of 
Hepamting Olwi J'ulepis fi'om the other Acallthorlidm of Agassiz, 
and Pander propoHed to form for it n, distinct family, that of the 
ClllmtOLEPINI. Granting, as I think everyone must do, the 
jll:;tice of this step, the question next arises in what suborder of the 
Ganoid:; does this family arrange itself 

It certainly is not one of the Crossopterygidfe, for it has but a 
single, comparatively short, dorsal fin, neither pectorals nor ventral:; 
are lobate, and there are no jugular plates; still less can Chei,'olepis 
l)e ranked among the Amiadm or Chondrosteidfe. On the other 
hand, it presents certain points of resemblance with Paleoniscuii, 
and through those forms connects itself with that large body of 
fossil fishes which have more or less direct relations with 
Lcpiclosfeu8, Perhaps then, Chei ,'ulcpis ought t.() 1e regarded aH 
the earliest known form of the great suborder of the LepidoHteidte. 

In the absence of a full knowledge of the head, of tho paired fins 
aud of the dentition, it would be hazal'douH to form any decided 
opinion as to the affinities of TristichoptenU3; I Htl'ongly suspect, 
however, that it will turn out to be the type of a llew family allied 
to the Ctenoclodiptel'illi and Crelacnnthini. 

Tho eranio-facial bonet! nrc lettered at) follow:; in the woodcut.; :-
S. n. Hupra-occipital. 
Fr. Frontal. 
Bill. Ethmoid. 
b'p, Epiotic. 
1'(/. Parietal. 
Sq. K'lu~mosal. 
PI, F. l'ost-frolltal, 
PI'. F. Pre-frontal. 
S. 1'. Supra-temporal. 
1'1. (). Post-orbittil. 
SfJ. U. i:4nb-orhital. 

JJb:, Maxilla. 
Prmx. Premaxilla. 
H. M. IIyolllandibular bone. 
Qu. Os quadratulll, 
S. S. ~upra-scapular. 

Up. Operculum, 
S. 01'. ~ub-opercuJlllll. 
.fit. Jugular bones. 
Sp. O. Hpiracular ossicIl's. 
St. O. ~upra-tel11poral o~sicb. 

1'.<)' .. l'rc-opcrculllm" occurs in the ",('odcut, fig. 2 ; but I am now much inclined 
to (iollht the CxiHt('nCC of a truc pre-operculum in any CrosRoptcrygian fiHh. 

'1'. H. H UXLJ;~Y. 
Ja11l7JlI Sti'ccf, Nm'. J, '18Gl. 

I N()'( F.- By Ihe gn,.,1 l';U<1l1l'''' of Dr. Taylo], of Elgin, I have' just had tIwopportunity 
of l'X;lIl1illinp; a hl'autiflli, ahuo"t enlin', "p('('illlCll of G1!l1""J)(IIIt118, with two dorsal, and 
l,x'Iuihildy lohate l'l'ct(ll-.l1, lill',-'l'. ll. Il., Nov. IHth.1 
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BRITISH ·FOSSILS. 

DECADE X. PLATES 1. AND II. 

GLYPTOLlEMUS KINNAIRD!. 

[Genus GLYPTOLJEl\1US. HUXLEY. (Sub-kingdom Vertebrata. Clabs Pisces. Order 
Ganoidei. Suborder Crossopterygidre. Family Glyptodipteriui.) Body elongated, 
tapering to a point posteriorly. Cranium depressed. Dorsal fins two, distinct, situated 
in the posterior two-fifths of the length of the body. Ventral fins uuder the first dorsal, 
and like the pectorals lobate. The rhomboid scales and the cranial and facial bones 
ornamented with raised ridges. Teeth of two sizes, composed of (probably) dendro
dentine. Tail diphycel'cal.] 

Glypto[cem1.lS Kinnairdi. t)P. UNICA. 

8pecimens of this genus were first described, and their distinctive 
characters pointed out by me, in a notice inserted in Dr. Anderson'R 
work upon "Dura Den," which was accompanied by excellent, 
though small, illustrative figures, drawn by Mr. Dinkel. 

Since 18:59, thanks to Dr. Anderson's zeal and activity, a number 
of additional specimens, several of great beauty and interest, have 
passed into the collection of the Museum of Pmctical Geology, so 
tlmt I a,m now in n, position to give a tolerably complete account of 
the :;tl'ueturc of these ancient fishes. The singularly beautiful and 
n,ecnmte figure:; in Plates 1. and n. will enable the realler, step 
by :;tep, to verify for himself tllP lllOflt importltnt point:; of llly 
description. 

The bo(ly i::;, ItS I have Raid, elongated, and when viewed side
ways, fusiform, tapering to a point at each extremity (Plate 1. fig. 1), 
but when viewed from above or below, though the caudal extremity 
is Rtill Reen to enu in a point, the ant,eriol' part of the body 
rapidly widens (Plate I. fig. 3), 1t11(1 ends in a depresRed, hroad, 
and RhoyC'l-Rlmpr(l hrn<1, wi.th n, HC'llli.-C'llipticnl contour, l'Onndf'd at 
tlll' t:mollt. 

'1'lIr lC'ngth of the ,dlOk botly t<> :\,lJ()Ut foUl' awl a half timeR fl,S 

great as the distance from the end of the Rnout to the posterior 
llutl'gin of the opel'cnlar appamtn:o; wllich di:;talLCC exceeds lly Wi 

lUllch a:; a fourth, 01' a fifth, tlJO tran~ver::Je diameter of allY pal'L of 
the LuLly. It ::Jomewlmt exceedti, aga.in, the perpendicular JillLallce 
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from the upper margin of any part of the (lorsal, to the lower maro-in 
• 0 

of allY pttrt of the anal fin. The greatest transverse diameter of 
the head is equal to the distance fi'om the snout to the posterior 
margin of thc parietal bones. 

The specimen figured in Plate II. furnishes a very complete view 
of the structure of the cranium of Glyptolamn~8, the arrangement of 
whoHe constituent elements is still further elucidated by the dill
grammatic woodcutI' fig. 2 (p. 2 of the "Preliminary Essay") made 
fi'om enla,rged and restored views of the skull and its appenda.ges. 

The cranial bones are thin and scale-like, and their surface 
exhibits numerous IOllg and sinuous ridges, separated by narrow 
and comparatively deep grooves, which sometimes obscurely radiate 
from the centre of the bone. 

The premaxillary bones, slender and slightly curved, uniting in !L 

hroad, but short, ascending internasal process, form the anterior 
boundary of the snout and limit the nostrils below, joining the 
ellUally slender maxillaries which constitute the rest of the upper 
boundary of the gape behind. The upper and inner edges of the 
ascending processes of the premaxillaries abut against the anterior 
margins of a flat hexagonal bone, whose posterior margins unite 
with the frontals, while its lateral edges are connected with the inner 
edges of the nasal bones. This bone is therefore obviously the 
ethmoid. 

The irontals, which succeed the ethmoid in the middle line, arc 
short, but comparatively narrow bones, separated by a very rlistinct 
::mt11l'e, which widens in the middle of its length, so as to form a 
i:lmall rhomboidal fontanelle. The posterior edges of the fi-<mtals 
Ltl"C truncl1,ted, and unite with the anterior margins of the parietal::;, 
which t),re almost twice as long as the frontals, I1,nd enter more 
largely than any other 110neH into the formation of the roof of the 
skull. The left parietal rather overlaps the right posteriorly, and 
each parietal suddenly widens ill its posterior moiety, so that its 
outer edge presents a deep notch or step into which the post-frontal 
fHR. The posterior o(lge," of the pal'ietals arc Hf! abruptly truncated 
nK the :1ntl'rior. TIH'Y lluitn in'the milldle line with the apex of the 
lnr;;.~ l'hOllllloi( hI fwn II', or llo])!', whi('h o('clipil'H t.ll(' pla('!' of tho Rll]W[l.

(1('('i]li I :11. 
Till' :~Ili'('ro,lat('r;11 ]'('.';'iOll:\ l)f Ihe ~kull nn' fOl'lll011 in frolll, hy tho 

larg(' ]):1Rab; hellilHl tlu'HI' 1Iy tIl(' prerrontalH, which unite with the 
maxilla, the naHalH and the frontalH helow, in front and ahove, and 
apparently, wiLh the pOl:lt-fl"Olltal hehilllL 'rheir pOl:lterior excavated 
umrgim; forlll the anLerior hOlludary of Uw orbit. 
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The post-fronbls, better defined posteriorly than anteriorly, 
appear to join the pl'efrontals, and then, extending backwards beyond 
the posterior margins of the frontals, they unite with the anterior 
moiety of the parietals, filling up aU that notch in the outer bOl'der 
of these bones, which has been described. Theil' posterior edgeR are 
connected, internally, with the anterior margins of the projectillg 
part of the parietal, externally with the same margins of the small 
quadrilateral squamosal bones. 

The posterior part of the <lupero-lateml region is completed by 
two squamiform bones, which take the place of the external occi
pital, or epiotic, hones of other fishes, filling the interspaces left 
between the supraoccipital and the opercular apparatus. The inner 
surface of this bone, on the left side, presents a very well marked 
triradiate impression, one crus of which is directed transversely 
inwards, while the others are respectively directed forwards and 
backwards. A shallow groove upon the surface of the supraocci
pital, which has a slight concavity forwards, connects the trans
verse crus of the impression on one of theRe hones with that on the 
other. 

The triradiate marks are much more distinct upon the inner 
surface of these bones, where they form distinct ridges, than upon 
the outer surfaces, where they appear only as very shallow and in
distinct grooves; and, except for the continuation of en,ch transverse 
crus into its fellow across the supraoccipital, I should Imve been 
disposed to connect them rather with the semicircular canals of tIl(' 
auditory organ than with the so-cn,lled mucous grooves. 

The lateral regions of the 'skull behind the pl'emaxillaries are 
formed, in front of the orbit, by the prefrontal and maxillary, and 
behind the orbit, first, by tIle maxilla and a htrge postorbital bone, 
then by the maxilla, by the bone marked P.O., which may very likely 
not be a true preoperculum, and a large supratemporal bone. The 
latter articulates above with the postfrontal and squamosal, and 
fits posteriorly into the notch formed by the vertical and horizontal 
portions ofthe bone P.O. 

The operculum, a large four-sided bony plate, is connected with 
the outer edge of the epiotic above and with the posterior edge of 
the ascending ramus of the bone P.O. in front. It<l lower edge 
articulates with the upper margin of the suboperculum, which iR 
about half as large as the operculum, and has a much more rounded 
posterior edge. 

The palato-quadrate arcade is best exhibited in fig. la, Plate I., 
though the lines of demarcation between its constituents are not 
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visible>. Posteriorly, it if) brO:Ld and l'xpallf1ed, fnl'llishing the con
dyle to tllC Hl:11H1ibks by its outer and lower margin, while its 
upper and inner part p1'oba bJy a,butted against the sphenoid. An
tl'riorly, it rapidly narrows, and is continued forwards as a strong 
Llony hal'. Running pflrallel with and outside; this, is a second elon
gate(l hony ridge, which may be distinct from the foregoing, or nmy 
be only the outer part of it. At any rate, the two ~eem to become 
Olle in front. Here they support a very strollg toot1], and there is 
a second large tooth situnted far back upon the outer 1 lOne. 

This palato-quadrate nppamtus, taken aHogether, very much 
rC'sf)rnbles that of Lepido8tcns in form, and in the large teeth which 
it bears. 

The contonr of the stout mandible follows that of the head, 
the g:lpe extending as far back as the level of the posterior edges 
of 1,he pn,rictal hones. The mmi are very stout, but appear to 
have consisted of ollly a thin osseous shell, sculptured externally in 
the same way as the cranial bones. The constituent elements of 
Lhe 1l1[Lndible are not distinctly :separated from one another in n,ny 
specimen. 

The jugular plates consisL of two principal and n number of 
lateral scale-like bones. The fonner nre elongated, nearly right
angled, triangles, with their perpendiculars turned towanlF; OIl(' 

another, and their apices engaged in the re-entering angle of tIl(' 
rami, while their bases are situated midway between tlu' articular 
ellll" of the rami and the posterior margins of the opercnhr :1P1>:1-
l'atns. The peculiar ,wnlpturing of these plates gave rise to the 
name of the genus, and is well shown in fig. Ie, Plate II. The 
(Juter edges of the princip[Ll jugular bones lie close to the inner 
efIges of the rami of the ma,udible anteriorly, but posteriorly a spnce 
is left between them, which gradually widens posteriorly, and iR 
so continued between the suboperculum and the posterior part of 
the principal jugular plate. This interval is filled up by the seC011-
daryjugular plates, of which, in one specimen, 1 count five, grndnally 
increasing in size from before backwards. All these plates exhibit 
the c1mmcteristic ,mrface ornamentation, :Lnd the last, much largPl' 
than any of the others, extends beyond the level of the posterior 
margill of the principal jugular plate, its curved free margin sweep
ing -backwanls and outwardR, and lying he tween the suhoperculum 
and the pectoruJ arch, while a cODsi(lemble portion of the bone seems 
to pass umlm· amI he overlapped by the fmboperenlulll. There iR 110 

median rllOmboit1al illtl'rcalary hone between the anterior a])(l imlPr 
('ugps of tho prilwi paljugulnl' h01I(\<'>. 



GLYPTOLl1<~l\IUS KI-;'(NAIHDI. 45 

The ventral part of tht' pectoral arch is represented, on each si(1e, 
by two bro;1(1, triangular, somewhat curved, bones. The anterior 
one meets its fellow in the middlu lillo, just behind the posterior 
l'(1ges of tile principal jugular bones; iJut their inner margins imme· 
cliately diverge, pas,~illg backwal'lls and outwards, and being 
continued in the same direction as far as tIle posterior edge of the 
opercull1l11, by the iUller ('dge of the posterior pectoral pbtes. The 
adjacent Il1iLrgins of the two plate::; seem to be firmly united toge
ther, and their outer sHrfaces exhibit a marked sculpture, whose 
ridges are more evenly continuons than those of the cl'imial bones. 
Two large triangllla.r sC:1lek whieh fit in between the supmoccipital 
and the epiotic appear to l'epres('ut some of the upper elements 
of the pectoral arch. 

The peetoral fins are not perfectly displayed in any speeirnen, but 
fig. 2, Plate IL, shows that they ,vere well developed, beillg 
ahout as long as the he:1d, and that they were provided with numc
rons long and llelie:1te fin rays which beset the edges and extremi Ly 
of a stout central stem, covered with rhomboidal scales. 

The ventral fins, smaller than tlte pectorals, were also, as figs. 2, 3, 
Plate L, show, distinctly lobate, their central stem lH)ill;~' covered 
with rhomboidal scn,le8 and terminating in a point, at alJOllt the 
mi(l(lle of the length of the fin. 

TIll) median fins present very distinct jointed fill-rays, an(l, as 
Hmy l)e seen in fig. 1, Plate L, the scales of the body an~ con~ 
tinned on to the bases of the dor;:;als and anal, so as to give them, 
thongh to a far less degree, the lobate aspect of the pectoral8 and 
vcntrals. 

Both dorsals are pointed at their extremities, and somewhaL fan
Rhape(l, from lwillg nmTo,ver at their bases than in their posterior 
HlOi(,ties. The first dorsal is smaller than the second. The 11,11:,1 
fin, opposite the second dorsal, is ahont as large as the latter, aml 
has the samc slightly lobate aspect. 

The rhomboidal cauchl fin, whose rays commence almoRt immedi
ately behind those of the :-:econd dorsal and anal, is perfectly 
,';ymmetl'ical, the axis of the tapering extremity of the hody heing 
11, It 01l1y free frolll allY upward inflexion, hut cOlTefJponcling with 
tile" equatC'l''' of the Jill. 

The scaly extremity of the l)ody appears to stop at SOllle distmlcP 
hefore reaching the pOfJteriol' margin of tbe fin, but it is diHknlt to 
make (luite sure of the fact. 

The Rcak" are thin, and exhilJit a sculpture of v[l,riahle aplH':lJ'
:mce, but al wayI' mad£" lip or raiw'd ridg('H, wi Lh intervpn i llg' valley" 
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and pit:'1 over thr greater part of their surface; narrow smooth 
fiwets heing left along two sides to receive the overlapping edges of 
oth~r scaleR. 

A 8ingle longitudinall'ow of hexagonal scales occupies the middle 
line of the back, and a less marked row of rhombic scales rum, along 
tbe ventral median line. The lateral scales, rhomboidal in form, 
extend from the medio-dorsal to the medio-ventral series, forming 
curved rows transverse to the axis of the body in general direction, 
but presenting a· marked concavity, or re-entering angle, forwards. 

vVith rel'tptlct to the dentition of Glyptolrumu8, I find a series of 
minute pointed teeth along the outer margins of both upper and 
lower jaws. Besides these there is a single large tooth upon each 
side of the symphysis of the mandible, and at least one more of the 
same kind, a little in front of the middle of the ramus (fig. 1 b, 
Plate II.) In the upper jaw, the pterygopalatine apparatus is, as 
I have already pointed out, provided with several similar teeth. 

Glyptolwm'tts is at present only known to occur in the Old Reel 
Sandstone of Dura Den. 

EXPLANATION OF PLATES 1. AND II. 

Plate I. 

Fig. 1. Hide view of a Rpecimen of Glyptol(£rnu.~ Kinnairdi, half the size of nature. 
This and the other figures of the plate are taken from specimens in thp 
MnRenm of Practical Geology. 

Fig. lao Head of the Rame, natural size. 
Fig. 2. Ventral and anal fins of another specimen. 
Fig. 3. Ventral view of another specimen, half the natural size. Mus. Praet. GenL 
Fig. 4. Scales magnified. 

Plate II. 

The figures give various views of a specimen of GlyptoZ(£'TJIU8 Kinnail'lli in the Musenm 
of Practical Gcology, and are all, except 3, 4, and 5, of the natural size. 

Fig. 1. Dorsal view of the body. 
Fig. lao I,amral view of the head. 
Fig. lb. Front view of the head. 
Fig. lc. Ventral view of the body. 
Fig. 2. Sandstone matrix into which the body fits, and which retains mauy of the dorsal 

Rcales and the pectoral fins. 
Figs. 3,4, and Ii. ScaleR from differpnt parts of the body magnified. 

Novem7)cJ' 1, ] 861. T. n. R UXLEY. 
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DECADE X. PLATE III. 

PHANEROPLEURON ANDERSONI. 

rGenus PHANEROPLEURON. HUXLEY. (Sub-kingdom Ve1·tebrata. Class Pisces. 
Order Ganoidei. Sub-order' Crossopterygidro. :Family Phaneropleurini.) Body elon
gated, tapering to an acute point posteriorly, compressed ii'om side to bide. Dorsal fin 
siugle, extending for nearly the length of the posterior half of the body; the paired fins 
acntely lobate; the ventrals very long, apparently longer than the pectorals, and situate(1 
beneath the anterior end of the dorsal fin. Tail inmquilobate, the upper lobe being by far 
the smaller. Scales cycloid, very thin. Teeth 111lll1erOUS a11(1 conical. Neural arches, 
1ibs, and interspinous bones well ossified.] 

Phaneropleu1'on Andersoni. SP. UNICA. 

All the specimens of this species and genus at present known 
have been procured from the Old Red Sandstone at Dura Den, 
associated with Ifoloptychiu8, the two genera being constantly 
found associated in the same slabs of sandstone. A fine series of 
examples is to be seen in the British Museum and the Museum of 
Practical Geology, the whole of which, I believe, were collected by 
Dr. Anderson, in whose work upon Dura Den the first description 
of the present species appeared. The fish had received the name 
of GlypticU8 from Agassiz long before, but the name was unac
companied by any description or definition, and has been used 
for a gcnus of Echinodermata. The most complete specimen 
I have seen is that figured (two-thirds of the natural size) in 
Plate III. fig. 1, which occurs among a number of other examples of 
this genus and of Ifoloptychiu8, in a fine slab marked 2G120 in tIle 
collection of the British Museum. 

The length of body equals about 5llengihs of the head. It remains 
of tolerably equal thickness from the pectoral region to that of the 
ventral fins, and then gradually tapers off to a finely pointed caudal 
extremity, which is, usually, slightly bent upwards. When the 
mouth is shut, the head also preRents a triangular contour, both its 
upper and its under outlines rapidly shelving towards the snout. 

The scales are exceedingly thin, and, apparently in consequence of 
containing very little bony matter, they are apt to run into one 

[x.] 10 D 
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another find lose their uistinctneRR when fOSRili7.E'd. But so far as the 
best preserved specimens enable me to judge they were large and 
circular, and their outer surfaces were marked by very slight and 
delicate, granular, radiating strim, which may, however, be indica
tions of internal structure and not of ornamentation (Pl. III. fig. 7). 
These differences from the scales of Holoptyckiu8 become particularly 
obvious when, as in the slab in the British Museum above referred 
to, specimens of the two genera lie side by side in the same matrix, 
or when, as in fig. 3, Plate III. detached scales of Holoptyckiu8 have 
become imbedded in the midst of a specimen of Pkcmeropleuron. 

The cranial bones are smooth, or, at most, present irregular and 
scattered grooves. The cranium seems to have been much more com
pressed from side to side than in most Devonian fishes, but I can say 
little else respecting its structure, as it is much injured in all the 
specimens I have seen. In no specimen are the boundaries of the 
crania1 bones defined. The operculum, however, is large. The 
orbit seems to have been situated far forwards, and the gape is long. 
Both the upper and the lower jaw are beset with a single series of 
sharp short conical teeth. One specimen on the slab 21620 in the 
British Museum, exhibits the only view of the under surface of the 
head I have met with, and proves that the jugular region was pro
tected by bony plates. Whether there were more than the two 
principal ones, or not, however, I cannot make out with certaint~7. 

The pectoral arch is well developed, but I can say nothing al:l to 
its individual components, nor are the pectoral fins thoroughly well 
preserved in any specimen. Such parts of them as exist lead me to 
the belief that they were shorter than the ventrals, but like them 
acutely lobate. 

No pelvic bones are discernible, but the ventml fins are beautifully 
displayed in two examples on the slab 26120 in the British Museum, 
::md in another specimen marked 26117 in the same collection. 

Their length exceeds the greatest vertical diameter of the body. A 
taper central lobe extends through the whole length of the fin, ending 
in a point at its fine end. It is covered throughout with cycloid scales, 
having the same characters as those of the body, and both edges arc 
fringed with delicate fin-raYR. 

The notochord was persistent throughout the whole length of the 
vertebral column, while the superior and inferior arches were well 
ueveloped and thoroughly ossified. 

The neural spines are long, and are curved, so as to be somewhat 
concave forwards and upwards. In the posterior moiety of the 
body, elongated interspinouR bones, narrow in tIle middle find 
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('xpancle(l ~t the cl1l1s, arc nd~pt('d to them. These interspinous 
honeR incrensA in ll'l1gth from before bach:wnrdR to beyond the 
mid(lle of the dors~l fin, and support the fin-rays, whose bases are 
broad and solid, while they divide into a series of branchlets at their 
ends. There may be more than one fin-ray to each interspinous bone. 

The dorsal fin, commencing with the posterior half of the body, 
gradually increases in height posteriorly, as its upper margin remains 
parallel with the axis of the body, while the dorsal line of the body 
converges towa,rds that axis; the fin terminates posteriorly in an 
almost vertically truncated extremity. 

The ribs attain a considerable length, even close to the head, and 
are continued through the whole length of the abdomen, passing 
gradually into the sub caudal bones. They are well ossified, and 
hence, in the fossil state, they stare through the thin integumentary 
sc~Jes of the fish so as to suggest its generic name. 

The anal fin is somewhat lanceolate in shape, inclined downwards 
and backwards, and so long that its lower extremity is as distant 
from the axis of the body as the npper edge of the dorsal. It is 
supported by interspinous bones like those of the dorsal fin. 

The inferior lobe of the caudal fin commences immediately behind 
the anal:. and its rays appear to be supported by similar interspinous 
bones, at least anteriorly. It can be traced backwards to neaT the 
extreme end of the body. The superior lobe, on the other hand, 
'ieems to have been obsolete. 

EXPLANATION OF PLATE III. 

Fig. 1. Phancropieul"Vl! Andersuni, two-thirds of the natural size. From a specimen 
in the British Museum, No.2GI20. 

Fig. 2. Head of a specimen in the Museum of Practical Geology. The upper contour 
of the cranium seems to bc slightly distorted. Natural size. 

Fig. 3. Caudal extremity of a specimen in the British Museum, exhibiting the anal 
fin. A scale of Holopfychius lies aboye the end of the tail. 

Fig. 4. Hinder part of the body, with ribs, neural arches, interspinous bones, and im
pression of the caudal part of thc tapcring notochord. In the Museum of 
Practical Geology. 

Fig. 5. Head and body, with the opercular apparatus and impressions of the ribs and 
neural arches nearly undisturbed. In the Museum of Practical Geology. 

Fig. G. Teeth magnified. 
Fig. 7. A scale magnified. 

Jerrrnyn Street, Nov. 1, 1861. 
T. II. HUXLEY. 

10 D 2 
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DECADE X. PLATES IV. AND V. 

TRISTIOHOPTERUS ALATUS. 

[Genus TRISTICHOPTERUS.* EGERTON. (Sub-kingdom Vertebrata. Class 
Pisces. Order Goniolepidoti. Family Coolacanthi.) Body fusiform. Cranial bones 
sculptured. Two dorsal fius; one anal fin; the rays of the second dorsal and the anal fin 
springing from three strong interspinous bones in each. Caudal fin springing from eight or 
nine similar bones. Vertebral centres ossified and prolonged through the upper lobe 
ofthe caudal fin.] 

Tristichopteru8 alatu8. SP. UNICA. 

This is one of the many interesting additions made to the fossil 
:Fauna of Scotland by the zeal and intelligence of Mr. Peach. Two 
specimens only have been obtained, one showing the general form 
of the fish, with the exception of the extremities of the head and 
tail, the other, with its counterpart, exhibiting in perfect preservation 
the structural and other characters of the fins and tail. The 
expanse of the latter and the opposition of the second dorsal 
to the anal fin are characters which might lead one to refer this 
form to the genera Diplopteru8 or Gy1'optychius, but a rigid ex
amination of the specimens convinces me that it formed a member 
of the Crelacanthoid family, although presenting some important 
discrepancies from the other genera of that family. The points of 
resemblance are seen in the number and position of the fins, the 
curvilinear outline of the scales, and ~he prolongation of the central 
portion of the tail. The flifi'erenCf1A confllst in the structural details 
of tho fillFl' amI thf1 oRsification of the vertebral centres; but in 
thes{' reRpectR the deviation from the Sc~u1'oiaei-dtipte1ini is quite 
aR great as from the Cmlcwanthi. 

DesC1-ipt·ion. -The more perfect .of the two specimens measures 
tlOven and a half inchel:l in length; if to this we add two and a 

'" l!'1'01ll ·rp.'i~· tres, o·ri)u/ series, 'Ir'npuv ala. 
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quarter incbe::;, the dimensions of the tail ::;upplied by the second 
specimen, and three-quarters of an inch for the absent portion of 
the head, the entire length of the fish will be ten and a half inche::;. 
The depth at the greatest diameter is two inches. The body is 
irregularly fusiform, the dorsal line being less curved than the ventral 
outline, and the anterior half of the body more obtuse than the 
caudal portion. The bones of the head (with the exception of a 
small fragment of the operculum) are wanting, llut the impressiolli:; 
distinctly left upon the matrix show that they were sculptured in 
rather a bold pattern, not unlike the ornament on the cranial 
bones of some of the Holoptychii, and consequently differing in 
this respect from the con'esponding parts in Diptertrs. The pectoral 
fins are very indistinctly seen. They appear to have had a short 
obtuse lobe forming the base, and extending therefrom a set of' 
numerous fin-rays more elongated than those forming the pectoral 
fin in Diptm·us. The small anterior dorsal fin is situated at the 
commencement of the last third of the body, and is opposed to the 
ventral fins. The latter are broad and composed of numerous ray::; 
expanding from a short lobate base. Both these and the pectoml 
fins differ from the corresponding organs in DiptC1'Ur:; in having 
more numerous and longer rays. 

The structure of the other fins is very singular and require::; 
a more detailed description. The second dorsal fin j::; placed 
immediately opposite the anal fin, and ret>embles it ::;0 closely 
that one description will serve for both. In each of these fins 
the component rays spring from three interspinous bones, and these 
~tre attached to a single broad spinous apophysis. The la,ttel' 
bone is probably a composite one, formed by the union of three 
01' more spines. The interspinous osselets have cylindrical ~ha,fts 
expanded at each extremity, the one fo1' attachment to tile 
vertebral spine, the other fot' amll'lling a base for the iUNortion of the 
fin-rays. In the .tnal fill the anterior bone of the triplet if:) NhorLel' 
than the others and than the corresponding bone in the dorsal fill. 
The fin-rays springing from the first hone are tho Rtrongest. TIle 
anterior ones n.re the shortest n,nd they lengthen in succession until 
the maximum extent of tho fin i;::; attained. They nre single at firf>t, 
bl, L bifurcate in tho di<ltal part of the Ull. The transV<'l'se joiuts 
nrc numerous. The group abutting upon the first interspinous 
bOlle ctmtaim; about Rix raYH. The RCCOllll hOllo carrieR al)out 
eight rays, 11101'0 HlolHler thau the forlller amI llIore frc(lllclltly 
fmhdivi(bl. TIl(' :111teriol' my or this group iN the lOllgne.L, Lhe 
;mu:;e(lliellt Olle,-, (lenea;,illg in lClIgLlt ill fmccc~::;ioll. The Lilil'J 
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bone givetl attachment to at leatlt a dozen rays, finely fimbriated, and 
forming the posterior fan-like portion of the fin. The integuments 
extended over the interspinous bones as far as the commencement 
of the true fin-rays, thus forming the lobate base so characteristic 
of the fins in all the Ccelacanthoid' fishes. The upper lobe of 
the tail contains numerous rays, the anterior ones being shori 
and fulcral, forming a marginal fringe along the upper edge of 
the fin. A few of the upper fin-rays are given off from a set of 
short neurapophyses, but the terminal rays seem to abut upon the 
vertebral axis. This is prolonged through and beyond the caudal 
fin, and is furnished at its extremity with a few fine rays forming a 
kind of supplemental fin projecting beyond the terminal margin of 
the normal caudal fin. This peculiar form of tail is common to many 
of the Crelacanthoid genera, and is most fully developed in the genus 
CmZcwanthus from the Permian and Carboniferous beds. It differs 
from the "diphycercal tail" of Prof. M'Coy, in which the upper and 
lower rays of the true caudal fin form the terminal point. This 
form is characteristic of the genera Diplopte1"Us and Gyroptychiu8 
belonging to the Sau1'oidei-clipteJ'ini. The lower lobe of the 
tail is constructed upon a plan similar to that above described as 
occurring in the second dorsal and anal fins, but the interapophyseal 
osselets are more numerous. They are eight or ten in number, and 
each carries four or five rays. These rays are stouter than those of 
the upper lobe and are more frequently jointed and subdivided; 
the rays, above the upper interapophysis, forming the central area 
of the tail, impinge upon the lower periphery of the vertebral 
column, and decrease successively in length so as to form a vertical 
termination to this lobe of the tail. The condition of the vertebral 
axis in this fish forms a remarkable exception to the general law 
hitherto applicable to the greater part (if not to all) the fishes of 
the Old Red Sandstone, nnd to all the Cmlacctnthi hitherto described. 
If Wt: except the genus DiptC1'U8 (some speciment> of which show 
a tendency to ossification in the caudal region) all the Devonian 
gencra have been considered N otoch01"lal fishes, that is to say, the 
cho1'da d01'8ctlis has persisted in its embryonic condition without 
n,ny trace of segmentation. In the present subject, however, the 
whole of the vertebml axiR haR 1eft its impression distinctly on 
the matrix ill Ol1e Npccilllcn, and in the other the vertebrre of 
the caud~Ll region are preserved entire. There can be no doubt 
entertn,ined therefore that in this genus the ossification and seg
mcntaLion of the column was complete, in which respects it stands 
alone among the contemporaneous fishes. 'rhe tlcales more nearly 
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resemble those of Dipteru,s than any other, but the surface orna
ment is uifferently arranged. The enlarged representations of two 
scales, one from the flank, the other from the lateral line, most 
carefully drawn by the skilful pencil of Mr. Dinkel, show the 
characters more clearly than any description can do. The posterior 
margins of the scales are all curvilinear, differing in this respect 
from GY1'optychius.* 

Affinities.-In assigning this new form to the CCBbcanthoid 
family, I have been mainly influenced by its resemblance in many 
respects to Dipterus. The latter genus was arranged by Professor 
Agassiz with the Sau1'oidei-diptel'ini, but I have long ago seen 
sufficient reasons for considering it a Coelacanth, approximating 
more nearly to Glyptolepis and Holoptychi~~s than to any other 
genera. Professor Pander, however, in his work on ~Fossil Ichthy
ology, a publication remarkable alike for, the labour it evinces and 
the extraordinary beauty of the illustrations, has jssued a monograph 
on the genus Diptel'u,s, in which he dis~1gn~es with this arrange
ment (first published by Professor M'Coy), and seeks to establish 
a new family for its reception, which he designates" Otenoclipterini." 
Hugh Miller, so long ago as the year 1848, t made known the 
curious discovery that the fossil crania named by Professor Agassiz 
" Polyph1'lwtns," belonged to the genus Dipte1"ns, and furthermore, 
that the palatal teeth called " Gtcnod11os" by the same author, con
stituted the dental apparatus of the same genus. Professor Pander 
seems to have arrived at the same conclusion in 1858, not being 
aware of the previous discoveries of Hugh Miller, whoso claim 
to priority, however, he acknowledges in a postcript. At the 
same time, Hugh },tEller exposed the fallacy of assigning two anal 
fins to Diptel'~~s, proving the so-called anterior anal fin to be one 
of a pair of ventrals. Professor Pander entertains the same opinion, 
but does not allude to Hugh Miller's correction, nor does Professor 
M'Coy seem to luwe been aware of it, as he describes the genus as 
having two anals. The gener:1 Osteolepis, Diploptel'ns, and Glypto
lepis are also rightly deprived of the anterior anal tin in Professor 
Pander's publication. The term Gtelw(l'ilJtc1'ini is intended to 
express the aSfloci:1tion of the ucntn,l npparatus called Gtenodns with 
the genus Diplcrns, but it. ]s an objcetionahk t,erm, imtl'nnuch ns it 

• Professor M'Coy figures a scale (Plate 2 e. Fig. 2 a. British Palroozoic Fossils), 
which he descrihes aK a scak from the hack of GYToptgchius an!Justus. It very much 
resembles a scale of Trisliclwl'/c/'Il$. 

t lVitncsli Newspaper, December ;l3, ItHtl, 
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suggests the idea of a Dipterian fish with Ctenoid scales. If the 
family is proved to be well founded, the title Otenodo-clipte1-ini 
would be preferable. The genera Oemtocl1[,8 of Agassiz, and Oon
choclus and Ohi1'ocl1~S of M'Coy are referred by Pander to thil:l 
f~tmily. The absence of all evidence as to the dental apparatus of 
Tlistichopte1'Us is much to be regretted. On other points the 
affinities between this genus and Dipterus are so striking that they 
cannot be classified in separate families. 

Locality.-At the meeting of the British Association at Aberdeen 
in 1858, Mr. Peach read a short notice of several new forms of 
fossil fishes discovered by himself in the north of Scotland. The 
subject of the present Memoir is thus alluded to: "The great 
" interest attaching to the next arises from its having a short 
"·vertebral column running from head to tail, and also strong in
" ternal supports to the fin-rays. Whether these and the vertebral 
" column are of bone is still an open question. The scales are 
" large and coarse; it is about ten inches in length; and came from 
" the red and blistered sandstones neal' John o'Groat's House." The 
second specimen, contributing materially to the knowledge of the 
genus, is not mentioned by Mr. Peach. Both these speelmenl:l now 
form part of the collection in the Museum of Practical Geology. 

EXPLANATION OF PLATES IV. AND V. 

Plate IV. 

:I!'ig. 1. Tristiclwplerus aiatlts, ,ize of nature. 
Fig. 2. Structure of the tail, magnified. 

Plate V. 

Fig. 1. Tl'isticlwptcl'us ala titS, si.r.c of nature. 
Fig. 2. Scale of the flank, magnified. 
Fig. 3. Scale from the lateral line, magnified. 

P. DE M. GREY EGERTON. 

01~lton Pm'!.;, Nov. 15, 1860. 
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BRITISH FOSSILS. 

DECADE X. PLATE VI. Figs. 1 and 2. 

AOANTHODES PEAOHL 

[Genus ACANTHODES. AGASSIZ. (Sub-kingdom Vertebrata. Class l'isces. Order 
Goniolepidoti. Family Acanthodei.) Body fusiform. Mouth large, opening upwards. 
Orbits cncircled by four bony plates. Branchire exposed. Fins membranous, supported 
by strong spines. One dorsal spine near the tail; one anal below and slightly in advance 
of the dorsal; pectoral spines strong; ventral spines small. Scales minute.] 

The genus AcanthoMs forms the subject of the first article in 
Professor Agassiz's volume on the Ganoid fishes. At that time only 
one species was known, Acanthodes B1'onni, from the Coal-measures 
of Saarbriich. Before the completion of the work, two others had 
been diRcovered, Acctnthodes sulcatus, from the Coal-measures at 
N ewhaven, and Acanthodes p1tsillus from the Old Red Sandstone 
near Gordon Castle. In the description of the latter species, in his 
later publication on the fishes of the Old Red Sandstone, Professor 
Agassiz supplements the characters of the genus given in the former 
work, with all the information derived from these subsequent dis
coveries. It was reserved, however, for Ferdinand von Romer, of 
Breslau, to complete the anatomical details of this singular fish, by 
the examination of hundreds of specimens (as he himself recounts) 
of a new species, Acanthocles gmcilis (Holacctnthodes of Beyrich), 
discovered in the Permian strata of Klein-Neundorf, near Lowen
berg.* Since the publication of this memoir (to which I must 
refer the reader for the many curious structural details therein 
described), the Old Red Sandstone of Scotland has contributed 
three additional species to this genus. These will be considered in 
this and the following chapter. Two of these novelties were dis
covered by Mr. Peach, and in recognition of the great services he 

* Ueber FiHch-und l'flanzcn.fLihrendc Mergelschiefer des Rothliegenden bei Klein
Neundorf unwcit Lowenberg, und im Besondcren iiber Acanthodes gracilis den am hiiufig
sten in denselbcn vorkommendcn Fisch.-Von Hcrrn Ferd. Roemer in Breslau, 1857. 
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has rendered to Palreontology I propose to designate the subject of 
this article by his name. 

Desc'J'iptiO'lt.-Although somewhat longer than the Acnnthodes 
pusillus from Tynet Burn, this is, nevertheless, one of the smaller 
species of the genus. The length of the only specimen found in 
tolerable preservation is about 2-Ar inches. The depth of the 
the body is four-tenths, and caudal pedicle two-tenths of an inch. 
It differs remarkably from Acanthodes pusillt[s in these relative 
dimensions, being a thicker fish and less elegant in its pro
portions. The latter species is usually found doubled up upon 
itself, as if it had died a violent death. The Caithness species is 
also recurved, as if it had met with a similar fate; but, owing 
to the greater rigidity of the body, the distortion has been less 
excessive. The head seems to be large in proportion to the body, 
but this appearance may be due to the mutilated condition of this 
portion of the specimen. Owing to a forcible disruption of the 
integuments at the junction of the head and thorax, the former has 
been thrown up and crushed vertically, in consequence of which its 
natural proportions are disfigured by the lateral projection of the 
component bones. The pectoral fins remain in their proper position. 
They are supported by two Htrong spines, slightly recurved. The 
portions of the thoracic arch, to which these spines are attached, are 
Heen sloping upwards from the articulation. They probably repre
sent the coracoid bones. They are of slighter proportions than the 
corresponding bones in the genera CheimcMdhtl8 and Diplacnnthus. 
The ventral fins are situated about midway between the pec
toral and anal fins. They are furnished with two spines, more 
slender than the other fin spines, but longer in proportion than 
in any other species of this genus. The dorsal fin is placed in 
a more forward position than the corresponding organ in the allied 
species. Instead of being slightly more remote than the anal fin, 
it is immediately above it. The spine which carries the fin is the 
strongest of the set. I t is more curved than the dorsal spine of the 
other species of contemporaneous origin. The anal spine is also 
strong and curved. All tho fin spiups nro ornamented with three 
or foUl' longitudinal grooycs. Tho tail is vory broad for the size of 
t.he fish. The upper 1011e projects l'f'yoml tho 10wf'l' lobe to a 0011-

siderable ~xtent, hut does Hot taper off so gra.dually as in other 
species. The appearance of a bifurcation at the extremity is due to 
a Heparation of the illtegmnentH, eithor from pressure or decompoHi
tiUIl. The Hcales are very minute, at the same time they appear to 
have becll emU'Her thull the ucalcH of Avu,nthudes pU/j-illul:J. 
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Locality.-This specimon was discovered by Mr. Peach about 
foUl' years ago ill a quarry of the Old Red Schist belonging to the 
Earl of Caitlmess, near Barragill. It is now in the ]\{useum of 
Pmctical Geology in Jermyn Street. 

PLATE V 1. Figs. 3, 4, .5. 

ACANTHODES CORIACEU& 

This singular little fish is anoth~r of the novelties produced at 
the Aberdeen meeting by Mr. Peach. It is not without hesitation 
that I refer it to the genus Acanthodcs, but as the onlyaltenmtive 
would be to establish a new generic definition, the prefhal>lc course, 
it appears to me, is the one thus adopted, since it is better to defer 
the introduction of a new title until good and sufficient materials 
substantiate its necessity, than to enter a new generic name on the 
list, [11re,1dy overcrowded, which may hereafter he founel to be 
unnecessary. 

Dcsc1'iption.-The unique specimen of this fish discovered by 
Mr. Peach scarcely exceeds 1 inch in length. It reposes on the left 
side, having the ventral surface slightly upturned so as to display 
all the fins. It will be seen on referring to the enlarged repre,sen
tation most accurately deJjneated by the practiced and skilful lmml 
of Mr. Dinkel, that the :1nangement of the several fins is in close 
correspondence with the fin formula of the genus to which I have 
referred it. There are two pectoral fins, two ventral fins, one 
dorsal, and Oile anal fin, all armed with spines. The pectoral 
spines are the longest, and the ventral spines the shortest of the 
series. The dorsal and anal spines are intermediate in size, and 
both of the same length. The boely of the fish is more slender and 
the fins more distant from each other thml the corresponding parts 
of Acanthoclcs Pcacld,. The dorsal fin is also more remotely placed 
than in that species. These discrepancies forbid the idea I once 
entertained that it might possibly be the fry of that species. The 
most striking feature of this fish is the integumental covering. It 
has all the appearance of a thick corrugated skin, with here and 
there a trace of very minute scales. These are most evident near 
the caudal extremity, and <t group of them from this spot has been 
carefully delineated by .NIl'. Dinkel. If the surface here seen be 
the true exterior layer, and not the result of decomposition, it 
would appear to be more granular than the coating of other 
Acanthodean scales. 
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Locnlity.--NIr. Peach found this specimen neal' Thurso, and 
l1escl'ibed it ns a smaller species than tho preceding one "with 
strong and long spines, and as if clothed with a thick skin." Tho 
specimens figured are in the collection of the Museum of Practical 
Geology. 

EXPLANATION OF PLATE VI. 

Fig. 1. Aca11tlwr/es Peachi, size of nature. 
Fig. 2." enlarged once. 
Fig. 3. Acal1tlwdes roriaceus, ~ize of nature. 
Fig. 4." enlarged twice. 
Fig. 5. Scales of ditto, greatly magnificd. 

P. DE NI. GREY EGEHTON. 

OUli011 Park, Nov. 27, 1860. 



THE 
,JOHN CRERAR 

LIBRARY. 



) 

0; 

1 

, 
" o 
o 
~ 

e 
z 
< 
u 
< 
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DECADE X. PLATE VII. 

ACANTHODES MITCHELLI. 

[Genus ACANTHODES. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. Order 
Goniolepidoti. Family Acanthodei.) Body fusiform. Mouth large, opening upward~. 
Orbits encircled by four bony plates. Branchim exposed. Fins membranous, supported 
by strong spines. One dorsal spine near the tail; one anal below and slightly in advance 
of the dorsal ; pectOral spines strong ; ventral spines small. Scales minute.] 

SYNONYM. Acantlwdes antiquus, EGERTON. Report of Brit. Assoc., 
1859, p. 116. 

At the meeting of the British Association for the Advancement 
of Science, held at Aberdeen in the month of September 1859, the 
Rev. Hugh Mitchell, of Craig near Montrose, communicated to the 
Geological Section a notice of the occurrence of fossil fishes in 
the Old Red Sandstone formation in Forfal'shire. A cursoryex
amination of the specimens exhibited in illustration of the memoir, 
satisfied me that the species discovered at Farnell were new to 
science, and I consequently named the subject of the present article 
Acanthodes antiquus. I subsequently saw two other new species 
of the same genus from the Old Red Sandstone of Scotland, and, 
therefore, cancelled the incorrect and objectionable specific affix, 
and substituted the name of the discoverer of this pretty and well 
characterized species. 

De8c~'iption.-The specimens I have examined of this pretty 
little fish vary from two inches to two and three-quarters of an inch 
in length. The one I have selected in illustration of this Memoir 
measures two inches and a half. The deepest part of the body (Pl.VII., 
fig. 2.) is at a point midway between the pectoral and the ventral fins. 
It here measures half an inch. The head measures about one-fifth 
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of the entire length. The cranial bones are gracefully sculptured 
with deep sinuous lines. The orbit occupies an advanced position, 
ltnd is embraced by It set of the singular orbital plates first noticed 
and described by Ferd. Romer as characteristic of the genus 
Accmthodes. The branchial apparatus also corresponds with that ot 
the other members of the genus. The outline of the body is re
m[trkably graceful. It is fusiform anteriorly, and tapers gradually 
posteriorly to the base of the caudal fin. The latter organ is highly 
heterocercal, fllthough the upper member is not so much extended 
as the corresponding part in the genus Clirnatius. All the 
other fins are supported by stiff spines. The pectoral spines are 
long and curved, the other fin spines are more slender and straight. 
The ventral fins are· situated nearer to the anal than to the pectoral 
fins, and the dorsal spine is slightly nearer the tail than the anal 
fin. The species differs from its congeners in having the cranial 
bones more deeply sculptured, and in the form and position of the 
fin spines. It is most nearly allied to .i1canthocZes Peachi, but ~t 
differs from this species in the form of the body, in having the 
pectoral spines more curved, and the other spines straight, and in 
the more remote pOi'.lition of the dorsal fin. 

Locality.-The deposit which has yielded this and the following 
interesting additions to the Fauna of the Old Red Sandstone of Scot
land, is situated on the south-east bank of the Pow burn about half 
a mile south-west of the Farnell station on the Scottish North-Eastern 
Railway. It is described by Mr. Powrie as consisting mostly of 
fine grayish argillaceQus shales, the lower beds splitting into fine 
laminre nearly as thin as writing paper, and, when first opened, of 
a delicate cream colour. In a subsequent part of the paper the 
author says, "no painting could equal the beautiful appearance 
" some of the smaller fishes exhibit when the little slab in which 
" they have been entombed is first opened up, and still damp." 
The Rev. Henry Brewster of Farnell was the first to discover the 
fossiliferous character of these shales, but the Rev. Hugh Mitchell of 
Craig first ascertained the association of fishes with the organisms 
previously discovered, and called attention to the subject in a paper 
he communicated to the Geological Section of the British Associa
tion at the Aberdeen meeting in 1859. Tlu'ough the liberality of 
Lord Southesk, to whom the quarry belongs, every facility has 
boon afforded for exploring its contents, and the zealous labours of 
Mr. Powl'io and the Rev. Henry Brewster have added considerably 
to the stock of materials collected by the Rev. Hugh Mitchcll. I am 



.WANTHODES MITCHELLI. 63 

indebted to all tllese gentlemen for the generolls confidence with 
which they haw entrusted to me the fragile treasures of their 
sE'Yeral museums, although well aware of the risk of injury to which 
they must be submitted in travelling from one extremity of the 
kingdom to the other. 

EXl'LA:!'iATION OF PLATE VII. 

Fig. 1. Outline of Acanthodes Mild,elii, ~ize of nature. 
Fig. 2. The ~"me drawu in detail, t,,-icp t1w r;ize of nature. 
Fig'.:3. Seal," highly mag'nified. 

P. DE M. GREY EGERTO:>;" 

OultOil Pili'!.', Drcrml)('!' ] SGO. 

[x.] 10 E 
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DECADE X. PLATE VIII. 

OLIMATIUS SOUTIGER. 

[CLIMATIUS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. Order Gonio
lepidoti. Family Acanthodei.) Body more 01' less fusiform. Tail heterocercal, attenuated. 
Fins membranous, supported by strong conical spines, striated longitudinally. Two dorsal 
spines; one anal spine; two pectoral spines; and two ventral spines. Three dermal 
spines on either side, between the pectoral and ventral fill~, Dorsal ridge invested with 
large scutes.] 

SYNONYMs.-Brackyacanthus sczetiger. EGERTON, Report of Brit. 
Assoc. 1859, p. 116. Icfirwcepl/((llf.~ g1'fmulatu.~. PAAE, Report of Brit. 
Assoc. 1858, p. 105. 

The collection of specimens from the Farnell deposit, exhibited 
by the Rev. Hugh Mitchell at Aberdeen in 1859, contained, in 
addition to the Acanthodes, described in the preceding Memoir, 
several fragments of a small fish having considerable resemblance 
to the genus Diplacanthus. A closer examination of the. best pre
served specimen revealed, however, so many important points of 
difference that I was induced to assign to it a new generic title. 
The singularly short and massive character of the spines supporting 
the fins suggested the name Brackyacanthus. I have since found 
in Professor Agassiz's "Poissons Fossiles du Vieux Gres Rouge," 
the representation of a spjne found at Balruddery, and described as 
a Placoid Ichthyodorulite, under the name of Climatius reticu
lutus, which I have no hesitation in identifying as belonging to a 
species of the Acanthodean genus under notice, although specifically 
distinct from the Farnell specimens. The name Brachy(wnnthus 
must consequently give WC1y to the prior title Clirnatius. 

Description.-The interest excited by the exhibition of these 
beautiful ichthyolites at the Aberdeen meeting gave such an im
petus to the exertions of the explorers of the Farnell deposits that 
abundant materials shortly repaid their labours, not only for the 
full elucidC1tion of the genus uuder notice, but for completing the 

10 E 2 
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knowledge of 8evernl other associated form8. Through the kind· 
ness of Mr. Powrie, the Rev. IIugh Mitchell, and the Rev. Hel1TY 
BrewRter, I have been enabled to examine the most perfect speci
mens hitherto discovered, and from these materials the following 
description of Climat'u8 SC'L~tigel' is derived. The specimens comprise 
two forms, the one of more slender proportions than the other. In 
the absence of more important differential features, it would be 
impolitic to attach specific value to a discrepancy of this kind; it 
may be due to casual or local influences, or be a sexual character. 
It suffices for the present to notice the fact, leaving the question of 
specific value to be settled by future investigation. The specimens 
range from one inch and a half to two inches in length, from 
the snout to the base of the tail. The latter organ is rarely pre
served entire, in consequence of its ex.treme tenuity and delicate 
structure, and the fragile texture of the shale in which the specimens 
are imbedded; but J am inforlllefl. by Mr. Powrie, who had the 
advantage of seeing the specimens when first uncovered, that the 
upper lobe of the tail measurer:; a,bout one-third of the total length 
of the fish. This measurement would give about three inches as 
the extreme length of a full grown individual. The form and pro
portions of the head closely resemble those of the head of ACCtl1-

thocles. As in that genuR, the surface of the cmnial bones is richly 
chased, but the sculpturing, instead of being continuous in ver
micular gyrations, is more isolated, so a.'4 to give the appearance of 
a repetition rather than a continuation of the pattern. The finR 
are all supported by strong conical spines, or rather spurs. They 
correspond in number with those of Diplacrmthu8, namely, two 
pectoral, two ventral, two fl.orsal, and one anal. They are all 
grooved longitudinally, the ridgeR hetween the grooveR heing 
slightly crenulatecl, as in Utcnacnntku8. A few transverse lineR 
(indicating, perhapR, perioclR of growth) occur near the base of the 
spines, crossing the longitudinal pattern, and causing the reticulate 
character which suggested the specific designation f01" the Balrud
dery spino described by Professor Agassiz. The pectorltl spines are 
neltrly as broad as long, short, and recurved. They are so firmly 
attached to strong coracoi(lR that tho latter appear to be integral 
portions of the base of the spines. The pectoral spines are easily 
distinguished ii'om the other fin spinei:l by the arrangement of tlt(' 
superficial pattei'll. In these the ridgeR r1l11 parallel with the 
pORterior margin, wherem; in the don-ial and anal fins they coincide' 
with the anterior curve of the spine. The ventral Rpine8 are AmaH; 
they are situated far back, in clOR0 proximity to tl10 Hnlll fin. Thl' 
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interspace between the pectoral and ventral fins is armed with 
throe pairs of defensive spines, similar in character to, but somewhat 
smaller than, the ventral spines. Properly speaking, they are 
elongated scutes, forming part of the dermal envelope. They have 
it shallow cavity where attached to the integuments, and the cast 
of this depression when the spine is removed much resembles a broad 
scale. The great development of this cutaneous armature has 
suggested the specific affix I have given to this fish. Some other 
genera of Acanthodeans show a tendency to this character; 
for instance, Professor Agassiz describes the occurrence of two 
mnall ventral spines, situated between the pectoral and ventral 
fins, in Diplucanthus c)'(('ssispinus, and some specimens of Acan
tlwdcs lJIitchelli have faint traces of the same peculiarity. The 
anterior dorsal spine is inserted over the central pair of ventral 
sClltes, or nearly midway between the pectoral and ventral fins. It 
is larger than the pectoral spine, and slopes backwards at a con
siderable angle. The spine figured by Professor Agassiz in the 
" Poissons Fossiles du Vieux Gres Rouge," plate 32, fig. 25, is pro
bably the anterior dorsal spine of his species. The great inclination 
of the spine suggested the generic title Glirnatit(s. The second 
llor::;aJ "'pine is longer, straighter, and more slender than its com
panions. The anterior margin is quite straight, but the hinder 
limb bulges out about midway between the apex and the base. 
'1'he anal spine is situated slightly in advance of the base of the 
second dorsal spine. It is intermediate, both in size and character, 
between the two dorsal spines, being longer and straighter than the 
one, hut shorter and more bent than the other. Some specimens 
retain faint traces of the organs attached to these spines. There is 
a doubt whether they were composed of true fin rays or not. My 
own opinion is that they were membranous, as in the other genera 
of Acallthodean fisheR, and that the appearance of strim is to be 
attributed to the impreCision of tho longitudinal series of minute 
scales with which they were invested. I have already alluded to 
tho extraordinary development of certain scales on the vel!tral 
surface of the body. A repetition of the same character, although 
not to the same extent, occurs on the dorsal ridge, the interval 
between the occiput and tIle fimt dorsal fin being roofed by a 
sillgle row of umhonated s('ales, not unlike thoRe occurring in 
the genera S(tU1'm·/ulmphu8, Elw!Jplw1is, and Dc?'ceii8, although not 
:';0 largo in proportion to tho dimensions of the fish. The scales on 
the other partH of the body are very minute, and r8f,emble those of 
the other Acanthodoan fishes in form and arrangement. The 
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sculpturing of the surface is shown in the enlarged figure on the 
plate. The course of the lateral line is seen in some of the speci
mens. It runs along the flank about mid-distance between the 
dorsal and ventral margins. 

I have recently received some I::1pines irom the Farnell beds, which 
correspond both in size and character wit.h the specimens figured 
by Agassiz from Balruddery. They leave no doubt in my mind 
but that they are distinct from the species I have described; I 
therefore retain the specific name O. scutige1' for the small species, 
leaving the Agassizian name for the larger species, but removing it 
from the Placoid order to the Acanthodean family of the Ganoids. 

Locality.-All the best specimens I have examined of this fish 
are from the Farnell locality, where it appears to be one of the 
most abundant fossils. I am informed, however, by the Rev. Hugh 
Mitchell that it has also been found by him at Cauterland, in tllO 
parish of St. Cyrus; and at Tealing, five mileR to the north uf 
Dundee, by Mr. Walter McNicol. 

Fig.!. 
Fig. 2. 
Fig. 3. 
Fig. 4. 

:EXPLANATION OF PLATE VIII. 

Climatius scutiger, from Mr. Mitchell's original specimen. 
Ditto, belonging to Mr. Powrie. 
Ditto, ditto. 
Ditto, belonging to Mr. Brewster. 

These four figures are twice the size of natmc . 
. Fig. 5. Climatius 8culiger. 1st dorsal spine. 

Fig. 6. Ditto. Pectoral spine. 
Fig. 7. Ditto. Anal spine. 
Fig. 8. Ditto. 2nd dorsal spine. 
Fig. 9. Ditto. Pectoral spines and attachments. 

Fig. 10. 
l!'ig. 11. 

I<'ig. 12. 
Fig. 13. 

These five figures are four times the size of nature. 
Climatius scutiger. Scales highly magnified. 
Climatius l'etic1l1atus. ht dorsal spine from Agastiiz's "l'OibSOI1" liosBik: tIn 

Vieux Gres Rouge," pI. 33, fig. 25. 
Climatius nticulatus. C!nd dorsal spine from Farnell. 

Ditto. Pectoral spine from Farnell. 
The last three figures arc the size of nature. 

P. D1~ 1\[ GREY EGER'l'ON. 
Oulton p(w!.;, DCGC'lnUCI' IH(jO. 
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DECADE X. PLATE IX. 

DIPLACANTHUS GRACILIS. 

[Genns DIPLACANTHUS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. 
Order Goniolepidoti. Family Acanthodei.) Body fusiform. Tail heterocercal. Fins 
membranous, each supported by a spine. Two dorsal fins, one anal fin, two pectoral fins, 
and two ventral fins. Mouth large. Teeth conical.] 

The genus DiplcwctntktLB comprises a greater number of species 
than any other Acanthodean genus, at the same time it does not 
appear to have been nearly so numerous in individuals as the 
allied genus Gheimcanthus. Professor Agassiz has described four 
species, viz., DiplacanthtLs st?-iatus from Cromartie, Diplacanthus 
st1'icttulus from Lethen, Diplcwanthus lo11gispinus from both the 
above-mentioned localities, and Diplacanthus cmssispinus from 
Caithness and Orkney. To these Professor M'Coy has added two 
species from the latter locality, viz., Diplacanthus gibbus and 
Diplcwanth1tS lJe1'a1'1ncttus. The newly-discovered ichthyolitic 
deposit of Farnell has supplied a Reventh species, which I proceed 
to describe. 

Description.-The only specimen I have yet seen of this species 
helongs to the Rev. Henry Brewster of Farnell, and was forwarded 
to me with many other interesting specimens by MI'. Powrie 
of Reswallie, Forfar. It is in excellent preservation with the 
exception of the extremity of the tail, which iR wanting. It 
measures foul' inches in length by three-quarters of an inch in 
depth. Were the specimen entire, it would probably be half an 
inch longer. On comparing these dimensions with those of the 
other species, it appears tll:1t the proportion of the depth to the 
length is considerably less in the species under consideration. 
Di1plac(mthus striattLlus is in this respect most like Diplacanthu8 
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U)'(wilis, lut the dittcl'em:e of the uepth to the length in an individual 
of similar length, namely foUl' inches, would lie a qua~ter of an inch 
in excess. In consequence of this striking feature the Farnell 
Diplacanthus is at once recognized by its slender form and elegant 
proportions. The head is small, but remarkable for the large size 
of the oral aperture. The dentigerolls bones, from the posterior 
angle of the mouth to the snout, measure three quarters of an inch. 
They seem to have leen armed with a single row of conical teeth, 
the impressions of which are discernible, although rather indistinct. 
In this character the genus DiplaccmthlLs resembles Cheinwanthtu; 
and Cheil'olepis, and departs from Acanthocles. The orbit is placed 
well forward, and rather high in the skull. The arrangement of 
the opercular bones and branchiostegous rays corresponds with that 
of the homologous parts in the genus Chein(Ccmtlws. The pectoral 
spine on either side is attached to a strong coracoid bone, having 
a straight styliform shaft, and an expanded base. The spines 
themselves are long, straight, and slender. The ventral spines are 
about half the length of' the pectoral spines, and slender in pro
portion. They are situated nearer to the anal fin than to the 
thoracic areh. Thc position of the first dorsal spine is the most 
distinctive feature of the species. In all the other Diplacanths it 
it; inserted immediately behind the supraoccipital proce",:,;, nearly 
above the base of the pectoral fins, and is the strongest spine of the 
tJeries, whereas in this species it is situated midway between the 
occiput aml the second dorsal spine, over the interspace between 
the pectoral and ventral fins. It is also smaller than the second 
dorsal and anal spines. These characters may hereafter prove of 
generic value. The second dorsal spine occupies its normal pln,ce 
immediately opposite the mml spine. It is quite straight and much 
longer than the first dorsal spine. The anal spine resembles it in 
all respects except in size, in which it is rather inferior. All thei:le 
spines are straighter and slighter them the tin defences of the allied 
species. The batJe of the caudal fin is htrge, the lower lobe rounded 
posteriorly, and the fin hroad. The upper lobe is deficient; some 
traces remnin of the endoskeleton in the prcservation of the superior 
spinous processes of the anterior portion of the vertebral column, 
which seem to have been partially if not wholly ossified. The 
scales are minute, having a rhomboidal outline :tnd a granular 
surface. 

Loccdit!J.-'l'hc speeimcll Jigul'ed wa::; i()l!llll ill the Farnell heds, 
associ,tted with Awntlwdcl:! JJl itc/wll'i, arimL~tial:! J'etiG1~lah~1:! and 



DIPLACANTHUS GRACILIS. 71 

8c~~tige'I', Pm'eXU8 J'eCUI'U1~8, and other fossils characteristic of the 
Olel Red Sandstone of tlmt locality. 

EXPLANATION OF PLATE IX, 

:Fig. 1. Diplacl!'Itlllls [jl'Ilcilis, belonging to Mr. Brewster, 
Fig. 2. Scales highly magnified. 

P. DE M. GREY EGERTON. 

Oultun Pad:, Jemaary 1861. 
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DECADE X. PLATE X. 

OHEIRAOANTHUS LATUa 

[Genus CHEIRACANTHUS. AGASSIZ. (Sub-kingdom Vertebrata. Class Pisces. 
Order Goniolepidoti. Family Acanthodei.) Body fusiform. Tail heterocercal. Fins 
membranous, each supported by a strong spine. One dorsal fin, one anal fin, two pectoral 
fins, and two ventral fins. The dorsal spine situated above the interspace between the 
ventral and anal fins. Pectoral spine~ articulated to two strong coracoid bones. Scales 
minute. Teeth small, conical.] 

The generic characters of Cheimcanthu8 are so clearly defined 
by Professor Agassiz in the" Poissons Fossiles du Vieux Gres Rouge," 
and the differences between this and the other Acanthodean genera, 
so fully elucidated, that neither amendments nor additions are re
quired notwithstanding the rapid progress of discovery since the 
publication of this standard work. Three species are therein de
scribed, Chei1'Cwanthu8 M~tnhi80ni from Gamrie, Cheimcanthns 
?niC1'olepidotu8 from Lethen and Cromartie, and Cheimcanthu8 mi1w1' 
from Orkney. Professor M'Coy has since described two species, 
Cheimcanth~~8 pulve?,~tlentus and Cheimcanthus gmndi8pim~8, both 
fl:om Orkney, the latter being the largest and most striking species of 
the genus. In consequence of the stimulus given to the exploration 
of the Old Red Sandstone deposits of Scotland by the meeting of 
the British Association at Aberdeen in September 1859, localities 
which had been previously but slightly examined were opened up, 
;tnd yielded a rich harveflt to the scientific labourers in Pnlffiontology. 
Amongst others, the quarries at Tynet Burn were extensively 
explored through the liberality of the late Duke of Richmond, who 
employed a gang of workmen expresf;]y for the purpose. Some of 
the best speciment:! discovered were forwarded to me by his Grace 
for examination, and amongst other novelties and many well-known 
"peeies, I detected a llew species of Clw'i'racantlms, which I h:.we 
named (Jlwiracanthu8 lat'U'.;. 
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DCSCl'iptiun.-Ou f:icparating all the spccimenii of Cheinwanth1L8 
from the other genera with which they were associated it WHcJ 

evident that they indicated two distinct for111s, one with a long 
tapering body and the fins rather distant from each other, the 
other iihOl't and thick, and having the fins closely approxi
mated. The former is probably identical with Chci1'CWCiUihw:J 
micl'Olcpiclot1Ls, so common at Lethen ; the latter I consider to be 
new. Both species appear to haye been very abundant in the 
Tynet locality and to have been gregarious, but Cheim,canthns 
latus 'seems to have been most numerous. The collection fOl'w[trdecl 
to me contained above fifty examples, more or Jess perfect, of this 
fish. The length of an average-sized specimen is about six inches 
from the nose to the extremity of the tail, and the depth in front of 
the ventral fins one inch ::mcl a half, being an excess of one quarter 
of an inch as compared with a specimen of Cheimlcc(ntllfus micTole
lJiclotus of similar length. The head is seen in profile, and measures 
an inch and a quarter in length from the point of the lower jaw to 
the posterior edge of the operculum. Tho mouth is large and 
horizontal; the teeth are not preserved in any of the specill){)ns. 
Judging from the character of the dentigerous bones they were: pro
bably slllall and in single rows. The branchiostegous rays ,1re very 
numerous, and extend high up in the opercular space. They are 
composed of a harder snbstanee than the surrounding partr-;, being 
almost as dense as the fin spines, and are consequently preserved in 
most of the specimenr-;. The pectoral fins are large and triangubr. 
They are tmppol'ted by a pair of strong spines, slightly curved and 
me,l,suring one inch and a (plarter in length. These are attached to a 
pair of coracoid bones, broad at the point of articulation and tapering 
upwards. A short process extends downwards from the same point 
on either side, meeting- its fellow in the median line, anel completing 
the thoracic arch. The large exp:wse of the pectoral tins required 
a powerful fulcrum such as this to enable them to fulfil t,heir 
functions. The ventral fins are sittmted ll1idwlcl,Y between the jWl:

tora1 and anal tim;. The "piner-; supporting them arc straight, 
and have their bases inserted in the integuments ~without any trace 
of' pelvic bonefi. The <1msal fin occnpies the middle of the back, tIw 
point of insertion of the <lonml spine being opposite the interspace 
bet-YeAn tIll' ventral and an:tl finN. It is a Lll'gC triangular fin 
att:l,ched to a long and straight SpillC (leeply lmpl:tllted in the 
lTlll.'.;cular tiso;nc. 'J'tlC :tnal tin Npinc occurs mid w:ty hot ween t,he 
ventral i:il'ines and the hac;e 0[' the (:audal Jln, thu membranous 
portion extending a::l fin aN the anterio), margin of the lattel' organ. 
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The pedicle of the tail is very' deep, and terminateB in a broad fin, of 
which the upper lobe gt'eatly exceeds tlle lower lobe in extent. The 
scales are smooth, umbonated below, and neatly sculptured on the 
outer surface with four or five parallel grooves. They are of 
uniform size over the entire body. The broad tail, large fins, and 
close arrangement of theHe on the ventral surface distinguish this 
species from all those hitherto described. 

Locality.-All the specimens I have seen of this species are from 
Tyllet Burn, where they occur in nodules similar to those fomid 
in the contempor:1lleOUR deposit at Lethen Bar. 

EXPLANATION OF PLATE X. 

Fig. 1. Cheimcanthus latu... fiize of nature. 
Fig. 2. Scales magnified. 

P. DE M. GREY EGERTON. 

OultOll Pcti'l.:, Nm'embe1' 1860. 
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