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TEMNODlSCUS MURCHISON!. 49 

backwards obliquely to meet carina at 75°-60°, with their edges rising into small 
nodules where crossed by the strong regular contiguous revolving ridges of equal 
size and strength; lamellre frequently alternate on opposite sides of whorl. 

Dimensions [G. 80486].-Height of shell 10 mm.; height of mouth 6 mm.; 
width of mouth 4 mm. 

Hon~zon.-W en lock Limestone. 
Localit!f.-Dudley. 

Remarlcs.-The single specimen in the British Museum [G. 80486], on which 
the foregoing description is based, has much of the proximal part of the shell 
hidden by the matrix and by an attached specimen of Orbicnloidea. 'rhe presence 
of a slit-band is only visible near the mouth, and proximally its edges draw 
together so that it seems to be closed. The shell, however, must be referred to the 
genus Temnodiscn.r.; rather tl1an Oyrtolites, and is allied to 'P. lamelbjl:'1' (Lindstr.) 1 

and T. pha1·etra (Lindstr.).2 

3. Temnodiscus murchisoni (D'Orbigny). Plate IX, figs. 8, 9. 

1839. Bellm·ophon striatus, Sowerby (non Bronn, 1835), in Murchison's Silurian System, p. 604, pl. iii, 
fig. 12 e. 

1848. Bellerophon murchisoni, Ferussac and D'Orbigny, Hist. Nat. Ceph., vol. i, p. 210, pl. vii, 
figs. 1-3. 

1852. Bellerophon murchisoni, D'Orbigny, M'Coy, Syn, Brit. Palreoz. Foss. Woodw. Mus., fasc. ii, 
p. 310. 

non 1842. Bellerophon murchisoni, D'Orbigny, D'Archiac and de Verneuil, Trans. Geol. Soc. [2], 
vol. vi, p. 353, pl. xxviii, figs. 7, 8. 

Specific Ohamcters.-Shell somewhat compressed, carinated, increasing very 
rapidly in size towards the mouth, especially in height; composed of few (1-2) 
whorls. Outer whorl higher than wide, subcordate, with dorsum acutely angular, 
becoming subangular towards mouth and finally almost rounded, the sides of the 
whorl becoming at the same time more convex and swollen and the whole whorl 
broader; carina slightly raised, with flattened top bearing slit-band [with widely 
separated strongly arched lunulre]. Umbilicus situated considerably below centre 
of shell, small, open, perforated (?). Surface of shell ornamented with numerous 
closely placed, sharp, thin transverse lines or lamellre [having finely fimbriated 
edges], bending back rather suddenly to meet the carina at about 30°-45°. 

Dimensions.-Height about 12 mm. [6669.] 
Horizon.-Upper Ludlow. 
Localities.~Felindre; Horeb Chapel, Llandovery; Malvern. 
Remarlcs.-There has been considerable confusion about this species, but the 

above description has been drawn up from the type-specimen in the Jermyn 

I Lindstrom, op. cit., p. 82, pl. vi, figs. 31-38. 
2 Ibid., p. 83, pl. vi, figs. 39-51. 

7 



50 ORDOVICIAN AND SILURT AN BELLEROPHONTACEA. 

Street Museum ro669] from Horeb Chapel, but the details of the ornament of the 
slit-band and transverse lines from the specimen [28090] from Malvern. 

The description of the species B. stria,tus from the Upper Ludlow Tilestones 
of Felindre which Sowerby gave is as follows: "Carinated, covered with sharp 
strire parallel to the edge of the aperture; apex (spire r) very small, convoluted; 
aperture cordate (with a narrow deep sinus in the front?); keel flattened at 
the edge and transversely striated." McCoy described the Ludlow examples 
from the rrilestones of Horeb Chapel, Llandovery, as follows: " Involute, sub­
compressed, of about one and a-half very rapidly enlarging, completely exposed 
whorls; section of whorls obtusely cordate, the width slightly exceeding the 
length; sides tumid, very convex; circumference with an obtusely-defined, broad, 
prominent flattened keel; umbilicus small; surface with fine sharp str!re, trans~ 
verse on the sides and keel; average diameter five lines; in proportion to 

1 80 ·a h f b'l' 15 mh 'd h d diameter ength of mouth 
100

, w1 t o um 1 1cus 
100

. .1. e greater WI t an 

tumidity of the sides, fewer and more rapidly expanding whorls, and consequently 
greater size of the last volution and wide obtusely flattened keel separate this 
species from B. carinatus (Sow.)." 

The specimen [6669 9~8) in the Jermyn Street Museum (formerly in the 

Geological Society's Museum), which is recognised as Sowerby's type, and is 
marked "Upper Ludlow, Horeb Chapel," consists of a well-preserved internal cast 
of a small shell measuring 12 mm. in height. It is composed of It or 2 whorls. 
The umbilicus is perforated, possibly as the result of the inner whorl being 
broken away. ~'he outer whorl very rapidly increases in size, especially in height, 
and is somewhat compressed, being higher than wide, with a subangular dorsum 
and slightly raised flattened carina. The height of the outer whorl at the mouth 
is just over three-fourths the total height of the shell, being 8·5 mm., and its 
width is about 7 mm. The umbilicus is therefore far below the centre of the 
shell. rrhe acuteness of the carination of the dors·um decreases somewhat towards 
the month, and the sides of the whorl become more swollen and convex. The 
slight flattening of the carina probably indicates the presence of a slit-band. The 
ornament shown on a fragment of the external impression of the shell seems to 
consist of fine, sharp transverse strire bending back rather suddenly to meet the 
carinal edge at 30°-45c. In another specimen [28090] from Malvern in the 
Jermyn Street Museum labelled B. murchisrmi, the ornamentation, which is well 
preserved, consists of thin transverse lamellre with fimbriated .edges as in T. 
pha1·etm (Lindstr6m),1 but the lamellre are closer and more regular than in that 
species. The slit-lmnd is well seen, and shows strongly arched, widely separated 
lunulre, as in that species. 

1 Lindstrom, op. cit., p. 83, pl. vi, figs. 39-51. 



TEMNODTSCUS SALOPIENSIS. 

It is undoubtedly the case that this shell should be referred to the genus 
'Pemnodisctts, and it is allied to the Swedish species T. phardm and T. arrosus 

(Lindstr.) .I 
Ferussac and D'Orbigny2 gave the following specific diagnosis of B. rnnrchisoni, 

which was proposed by them for the pre-occupied name sb·iatus: "Coquille 
ovale, comprimee, finement striee en travers avec quelques lignes d'acroissement 
sur les cotes, formant des stries en sautoir sur la partie dorsale, qui est _un peu 
carenee. Spire croissant tres rapidement, visible en entier dans l'ombilie. Bouche 
triangnlaire, un pen cordiforme. La moule est presque lisse." Both the Devonian 
of Wissenbach and the Silurian localities in England quoted by Murchison are 
given for its occurrence, for D' Archiac and de Verneuil3 recorded it from the 
Devonian of Wissenbach. 'rhe form from the Devonian of Argentina which 
Kayser4 considered to be allied to B. nw1·chisoni is placed by Knod'; in his new 
species B. glohosus which typically occurs in the Devonian of Bolivia. Holzapfel6 

points out that Sowerby's specific name B. striatu.'! was pre-occupied by an 
Upper Devonian species named by Bronn in 1835, and restricts it to the latter. 

4. Temnodiscus salopiensis, sp. nov. Plate IX, fig. 10. 

Spec~fic Ohamcte1·s.-Shell high, narrow, compressed, cornuate, composed of 
1-li- whorls not in contact; umbilicus open, perforated, the proximal end of shell 
nearly touching the distal portion near mouth. Whorl lanceolate in cross­
sectiou, higher than wide, rapidly increasing in size; sides rounded, slightly 
inflated; dorsum narrow, with high, narrow, suddenly elevated and compressed 
keel bearing slit-band. Mouth simple (?), not expanded. 8urface of whorls with 
sides crossed by strong narrow transverse ribs, nearly straight, mostly equi­
distant, sloping a little back to meet keel nearly a~ right angles, then bending 
back mure strongly to cross it obliquely as thick, distant lunulre swelling out into 
small nodes so as to give a serrated aspect to the keel. Inters paces between ribs 
smooth. 

Dimensions [G. 17506].-Height of shell, 12·0 mm.; width of whorl near 
mouth, 4·5 mm.; height of whorl near mouth, 6·5 mm. 

Hm·izon.-W enlock Li~nestone. 
Locality.-Shropshire. 

1 Ibid., p. 83, pl. vi, figs. 52, 53. 
2 Ferussac and D'Orbigny, 'Hist. Nat. Ceph.' (1835--1848), vol. i, p. 210, pl. vii, figs. 1-3. 
s D'A.rchiac and De Verneuil, 'Trans. Geol. Soc. Lond.' [2], vol. vi (1842), p. 210, pl. xxviii, 

figs. 7, 8. 
4 Kayser,' Zeitschr. deutsllh. geol. Gesell.,' Bd. xlix (1897), p. 287, t. x, fig. 9. 
" Knod, 'Neues Jahrb. f. Miner. Geol.,' Beil. Bd. xxv (1908), p. 503, pl. xxii, figs. 1, 2. 
G Holzapfel, ' A.bh. k. preuss. geol. Landesanst. ,' N .F. Heft xvi (1895), p. 208. 



52 ORDOVICIAN AND SILURIAN BELLEROPHONTACEA. 

Rema1·ks.-Only the single specimen [G. 17506] of this species in the British 
Museum is known to me. It is allied to T. lamellije1· (Lindstr.),l but differs in 
the transverse ribs not being lamellose or fimbriated and by their inclination to 
the keel being more at right angles, as well as by the interspaces being smooth 
and by the whorl increasing less rapidly in size. 

5. Temnodiscus solitarius, sp. nov. Plate IX, fig. 11. 

Specific Oharacters.-Shell high, narrow, compressed, cornuate, composed of 1 t 
whorls in contact, but not overlapping; inner whorls absent, leaving umbilicus 
perforated. Whorls lanceolate in cross-section, rapidly increasing in height, more 
than twice as high as wide, with gently convex sides, and high compressed cai'ina 
bearing narrow slit-band on summit. Mouth simple. Umbilicus small, open, 
perforated, situated at about one-fourth the height of shell. Surface of whorls 
ornamented with regular equidistant thick transverse lines, closely placed, 
fimbriated minutely and set with transverse granules connected with fine lines 
across interspaces, arched gently back on sides, but more strongly near carina, 
where they become finer and closer and meet slit-band at about 30°. Slit-band 
narrow, not clearly defined, crossed by strong lunulre. 

Dimensions.-Height of shell about 11· 5 mm. 
Horizon.-Upper Ludlow (Whitecliffe Group, Sp. elevatus Beds). 
Locality.-Ludford Lane. 
Bemarlcs.-This shell, which was recorded as Bellerophon murchisoni by Misses 

Elles and Slater,2 resembles T. lant,ellfj'e1' (Lindstr.), the type of the genus, in shape 
and perforated umbilicus, but in ornament is more like '1.'. a1Tosns (Lindstr.) 3 and 
T. phm·etm (Lindstr.).4 'rhere is no described British species like it. 

Genus BELLEROPHON, Montfort (sens. str.). 

Generic Oharacters.-Symmetrically involute, subglobose shells, with or without 
an umbilicus, the latter never very large in the typical section; whorls more or 
less rounded on the back; aperture generally expande.d, usually with a callosity 
on the inner lip ; dorsal lip with a more or less deep central emargination behind 
which there is a well-developed slit-band; surface sculpture consisting of more 
or less strongly-developed transverse strire of growth. Type, B. vasulites, 
Montfort.5 

1 Lindstrom, op. cit., p. 82, pl. vi, figs. 31-38. 
2 Elles and Slater, •Quart. Journ. Geol. Soc.,' vol.lxii (1906), p. 219. 
3 Lindstrom, op. cit., p. 83, pl. vi, figs. 52-53. 
4 Ibid., p. 83, pl. vi, figs. 39-51. 
5 Montfort, 'Conchyl. System.,' vol. i (1808), p. 51. 



BELLEROPHON GLOBULUS. 53 

Perner1 quoted the definition of the genus given by Ulrich and Scofield,2 

which restricts its scope to a considerable extent. But not only Ordovician and 
Silurian, but Devonian, Carboniferous and Permo-Carboniferous species are 
included by these .American authors in this genus, though it seems capable of 
further subdivision. Perner divides the Bohemian Oedovician and Silurian 
representatives into three sections or subgeneric groups, their criteria being the 
length of the dorsal fissure behind the emargination, the size and depth of 
the umbilicus, the shape and direction of the lateral lips (apertural lobes) 
of the mouth and the character of the sculpture of the surface. These three 
divisions are named Splum·ocycltcs, Omlocyclus and Prosuptychns, and are 
characterised as follows : 

( l) Sphmrocyclus.-Traces of spiral sculpture on surface; dorsal slit relatively 
long (about one-third the length of the whorl); mouth not enlarged; slit-band 
broad; umbilicus deep without callosity. Type B. bohemicus, Barr. 

(2) Omlocyclus.-Shell spherical; umbilicus very deep, wide, open, exposing 
inner whorls; slit-band broad, elevated; umbilical edge (sides of whorl) subangular 
to angular. Type B. m1·issirn1ts, Barr. 

(3) Prosoptychus.-Last half of outer whorl ridged, more or less straightened, 
laterally enlarged; apertural lobes surround or conceal umbilicus. 

The spiral sculpture on 8phmrocyclns recalls Rucaniopsis, which seems to have 
a greater warrant for generic rank than Sphmrocyclus. The genus separated off as 
Oymlntlaria, Koken, owing to the infolding of the apertural margins, which is 
not mentioned by its founder as characteristic, may otherwise be only a subgeneric 
group of Bellerophon. 

It is not possible to refer all the British species to one or other of these 
subgeneric divisions, principally on account of our imperfect knowledge of their 
characters; moreover, it is possible that other new groups should be formed to 
receive some of them. 

1. Bellerophon globulus, Lindstrom. Plate IX, figs. 12, 13. 

1873. Bellerophon dilatatus, Sowerby, Salter, Catal. Camb. Silur. Foss. Woodw. Mus., p. 157 
(a/877) (non B. dilatat7tS, Sowerby, 1839, in Murchison's Silur. Syst.). 

18tl4. Bellerophon globulus, Lindstrom, Silur. Gastrop. Pterop. Gotland, p. 75, pl. v, figs. 25-34. 

Specific Olwmcters.-" Shell of somewhat variable form, globular, ovate or 
elliptical in outline; surface of a dark glossy hue, almost smooth, with extremely 
fine, densely-packed transverse strire, which join the slit-band at an angle of 38°, 
bend outwards towards the sides and again converge towards the umbilicus. 

l Perner, op. cit., pp. 130, 131. 
2 Ulrich and Scofield, op. cit., p. 853. 



54 ORDOVICIAN AND SILURIAN BELLEROPHONTACEA. 

'l'he slit-band forms an elevated keel with a flat top, on each side bordered by 
a fine line and wavy with the minute and delicate lines of growth. Whorls four 
and a-half, regularly increasing in width, twice as large as high and consequently 
not so narrow as in B. sphamr. Shell thick and as common in the genus [at J 
thickest around the umbilicus and at the inferior corners of the aperture. The 
last whorl, when seen from the side, is straight or only faintly curved, and its 
apertural and dorsal contours are nearly parallel. The inferior corners 
of the aperture near the umbilicus wl1ere the shell is [at J thickest, are rounded 
or cylindrical, and completely hide the umbilicus, which in young specimens is 
open" (Lindstrom). 

There are several shells in the Sedgwick Museum labelled by Salter Bellm·ophon 
dilatatns which completely agree in all essentials with Lindstrom's B. g_lob~tlus. 

rrhe subquadrate semi-elliptical shape of the whorls, the straightening of the last 
whorl, the high expanded month, the narrow raised slit-band flattened at the top, 
are just as LinJ.strom describes and figures. The transverse strire on the shell, 
though they meet the slit-band at an angle between 35° and 45° as in the Swedish 
form, are not always extremely fine and densely packed, for they may be rather 
irregular in strength, though fine on the whole. One specimen (a/877) from 
the Wenlock Limestone, Dudley, in the Sedgwick Museum, has the slit-band, shell 
and surface ornament well preserved, and they agree precisely with Lindstrom's 
figures and descriptions. Internal casts of the species are, however, as a rule 
only preserved, and these have frequently been labelled B. wenlocl:ensis. But 
B. glolmlw~ is less globose in shape, the whorls are relatively higher, the 
cross-section is semi-elliptical and not so transverse. The sides tend to be 
somewhat flattened, and the dorsum is only distinctly angulated towards the 
mout,h. The shape of the whorls, degree of convexity of the dorsum and 
expansion of the mouth vary somewhat in this species, as Lindstrom himself has 
pointed out.. 

Dimensions.-Height of shell, c. 43 mm.; width of mouth, c. 50 mm. 
Hm·izons.-(1) Wenlock Limestone; (2) Lower Ludlow; (3) Upper Ludlow? 
Localities.-(1) Dudley; Dormington Wood, W oolhope; (2) Led bury; Dudley ; 

(3) Kendal [28102, 281 o:3] (Jermyn Street Museum). 

2. Bellerophon ledburiensis, sp. nov. Plate IX, fig. 14. 

1878. Bellerophon wenlockensis, Snwerby, Salter, Cat. Camb. Silur. Foss., Mus. Pract. Geol., p. 113. 

Specific Ohnracters.-Shell globose, involute, outer whorl completely enveloping 
inner whorls and slowly increasing in size to mouth. Umbilicus closed, with stout 
rod-like callosity projecting from it. Whorl transverse, more than twice as wide 
as high; dorsum broad, rounded, gently convex; sides rounded, inflated. Slit-
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band narrow, slightly raised, with fine median line along it; lunulre very delicate 
and numerous. Mouth with basal inner angle of lip reflected across umbilicus and 
recumbent on whorL Surface of shell crossed by strongly arched fine transverse 
strire meeting slit-band at about 20°, with traces of low rounded similarly arched 
transverse ridges; transverse lines crossed by fine somewhat broken oblique 
revolving lines set at rather wide equal distances apart and iuelined to slit-band 
at about 60°. 

Dimen.~ions [28080].-Height of shell, 30 mm.; width of dorsum, 32 mm.; 
height of outer whorl, 15 mm. 

Horizon.-W enlock Limestone. 
Locality.-Near Ledbury. 
Renw1·h;.-This shell is undoubtedly distinct from B. wculuckensis, and in 

shape and ornament more resembles IJ. bohemiw.~, Barr.,I from Stage Ff2. From 
the nature of the ornamentation it might seem that this species should be placed 
in the genus Bucania, but the closed umbilicus, reflected basal lip and umbilical 
callosity are more important, and it is preferable to place it in Be1le1·oplwn. Only 
the one specimen [28080, Mus. Pract. Geol.J is known to me. 

3. Bellerophon ruthveni (Salter MS). 

1873. Bellerophon 1·uthveni, Salter, Cat. Cam b. Silur. Foss. W oodw. Mus., p. 186. 
1891. Belle1·ophon ruthveni, Salter, Woods, Cat.. Type Foss. W oodw. Mus., p. 96. 
1901. Bellrrophon 1·uthveni, Salter, Reed, Geol. Mag. [4], vol. viii, p. 358, pl. xv, figs. 5, 6. 

No further details can be added to the description of this species given 
by me in 1901, for no better specimens are available. The species is imperfectly 
known and cannot be defined precisely. Salter's definition was as follows: 
"Smaller than B. dilatatns and with the band angular, and the whorls angular 
where the band becomes so. Very common, lt inches wide." The aperture is 
transvet·se and widely expanded with rounded lateral lobes ; there is a wide, 
sharply V-shaped sinus in the outer lip; the slit-band is very narrow and sunk in 
a groove between slightly elevated margins. The dorsum of the outer whorl near 
the mouth seems to be more strongly arched and carinated, but this may be due 
to the crushing of the specimens. There seem to be traces of one or two spiral 
thread-like lines running parallel and close to the slit-band and slightly diverging 
towards the mouth, and there are faint transverse simply arched growth-lines on 
the lateral lobes. 

Horizon.-Kirkby Moor Flags (Up. Ludlow). 
Locality.-Bensou Knot, Kendal. 

1 Perner, op. cit., p. 132, text-fig. 94 e. 
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4. Bellerophon sphrera, Lindstrom, var. nov. judex. Plate IX, fig. 15. 

Va1'ietal 0/wmcters.-Shell globosP, involute, outer whorl completely enveloping 
inner whorls; umbilicus closed, central. Whorls rounded, wider than high; 
dorsum and sides convex, more or less inflated. Slit-band narrow, slightly 
elevated. Mouth slightly expanded, transversely semi-elliptical, with the lower 
lip slightly reflected and adherent. Surface of shell crossed by gently arched 
fine strire of rather irregular size meeting slit-band at. acute angle (30°-45°). 

Dim.ensiuns.-Height of shell, 35 mm.; thickness at umbilicus c. 22 mm.; 
width of mouth, c. 40 mm. 

Hm·izons.-(1) Mulloch Hill Group, Lower Llandovery. (2) Saugh Hill 
Group, Upper Llandovery. 

J,ocalities.-(1) Mulloch Hill, Girvan; (2) ·woodland Point, Girvan. 
Remarlr.s.-'rhe general characters of this shell seem to show that it is 

specifically inseparable from B. sphrem, Lindstr.,l but the less coarse and less 
regular ornamentation may be regarded as sufficient to put it as a variety. 
The absence of carination of the dorsum and the different ornamentation show 
that we cannot refer it to B. wenlucl~eusis. As in the case of the Gotland 
shells there seems to be some variation in the globosity of our specimens, but the 
Woodland Point examples are too much crushed to determine their original shape. 

5. Bellerophon wenlockensis, Sowerby. Plate IX, fig. 16. 

1839. Bellerophon wenlockensitJ, Sowerby, in Murchison's Silurian System, p. 633, pl. xiii, fig. 21. 
(Non 1841. Bellm·ophon wenlockensis, Sowerby ? Phillips, Palr:eoz. Foss. Cornw. Dev., p. 108, pl. xl, 

fig. 203.) 
1848. Bellerophon wenlockensis, Sowerby, Ferussac and d'Orbigny, Hist. Nat. Ceph., vol. i, p. 189, 

pl. viii, fig. 7. 
1852. Bellerophon wenlockensis, Sowerby, McCoy, Syn. Brit.. Pal. Foss. Woodw. Mus., p. 311. 
1875. Bellerophon wenlockensis, Sowerby, Baily, Charact. Brit. Foss., vol. i, Pal~eoz., p. 65, pl. xxii, 

fig. 2. 
1884;. Bellerophon wenlockensis, Sowerby, J. D. La Touche, Handbook to the Geology of Shropshire, 

p. 73, pl. xi v, fig. 492. 

Specific Ohamcte?·.~.-Shell subglobose to globose, involute, outer whorl nea.rly 
completely embracing inner whorls. Umbilicus small, deep, nearly concealed by 
downward extension of lateral angles of mouth. Outer whorl slowly increasing in 
size, very transverse, more than twice as wide as high, sides rounded, inflated; 
dorsum convex, rounded, except near mouth, where a low sharp narrow keel is 
developed. Slit-band narrow, raised, with sharp elevated edges and numerous 

1 Lindstrom, op. cit., p. 74, pl. iii, figs. 35-38; pl. v, fig. 1-16. 
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strong lunulre. Mouth slightly expanded towards base; dot·:;;al sinus forming very 
obtuse V (about 100°-110°), followed by narrow, straight, open ~lit which exteiHls 
fully one-third the length of the whorl; lateral lohe~ romHled, arched forward. 
Surface of shell o1·nmnented by transverse arched, strong, sublamellost• squamo<lS 
lines, rather closely-set, but not always equidistant or eqnal, somewhat umlulated in 
places, curving back gently to meet the slit-band at about. tiO", hecuming coarser 
and less regular near the margins of mouth (with short, clo:->ely-placed fine cross 
lines in interspaces of some specimens). 

Dimensions : H 

Height of shell 
'rhickness at umbilicus 

55 mm. 
c. 37 

" 
Height of outer whorl Hear mouth c. 20 , 
\Vidth of , , c. 50 , 

llm·izou.-(l) Wenlock Limestone; (2) r Llan<lovery Be<ls. 

(G. 15775) 

50 mm. 
c. 31 

" 
c. 18 

" 
c. 4ti 

" 

Locrtlities.-(1) Ledbury; \Venlock; Croft, l\Ialvern; Woolhope; Dudley. (2) 
The Frolic, Haverford west; Blaen-y-cwm. 

Rellla1'lcs.-Of this species Sowerby gave no specific diagnosis, but merely said: 
"This species differs a little from the Rpecies [ JJ. fenuifa.<~cia J of the Carboniferous 
Limestone ('M. C.,' vol. v, p. 109, pl. cccclxx, figs. 2, 3) figured in 'M. C.,' but it is 
difficult to indicate a real differellce owing to the calcareous spar having taken the 
place of the shell. 'N e assign it provisionally the name H. 1VI~Jdocki'JI.~i.o.:. Loc. 
Wenlock; Croft, Mal vern." 

Sowerby's figured type-specimen [ 6708], in the Jermyn Street Museum, is 
from Ledbury, and is an internal cast covered with crystalline calcite. There is a 
more perfect example (G. 15775) in the British Museum from the same locality; 
but neither of them shows any ornament or has the shell preserved. Better 
specimens- from Dudley and Woolhope are in the Sedgwick Museum. McCoy gave 
the following definition: "Globose, periphery and sides obtusely rounded; umbilicus 
very small, mouth transversely lunate, rounded at the sides, forming a deep, 
obtuse V -shaped sinus in the middle, the sides of which meet at an angle of 105°, 
which is also the angle at which the coarse, very irregular, close, subimbricating 
ridges of the surface meet the keel; keel about half a line wiue, strongly defined, 
prominent (traces in parts of very minute spiral strire roughening the transversely 

arched ones). Width at mouth 2! inches, proportional diameter 1~0, diameter of 

h 47 d' f b'l' 13 R . h W 1 k L' t f mout 
100

, mmeter o um 1 1cus 
100

. are m t e en oc unes one o 

Woolhope." 
'rhe specimen aj627 on which McCoy based this specific de,;cription is in 

the Sedgwick Museum, and it is from this one that I have urawn up the diagnosis 
of the species. 

8 
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The other specimens in the same Museum are from Dudley (b/82:3, Salter's 
Catalogue) and are merely internal casts. The characters therefore of the slit­
band and ornamentation of the surface are ascertained from the \Voolhope specimen. 

'l'he species appears to he allied to fl. squamosu.s, Lindstr.,1 especially in the 
matter of its ornamentation, but the mouth is less expanded, awl the shell is 
relatively broader and more globose, the dorsum also being more broadly rounded. 
Perner would place it in his group Sphrerocyclns. 

rrhere are many poorly preserved specimens from the Llandovery Se1·ies of the 
Frolic, Haverford west, and one [28044] in .Jermyn Street from Blaen-y-cwm, which 
seem inseparable specifically from B. 1cenlockensi.'l. In the shape of the shell, 
characters of slit-band, partial carination of the distal portion of the outer whorl 
and course of strire on the surface, they completely agree; but the strire seem less 
regular in size and distribution than in typical \V enlock examples, aud therein 
more resemble JJ. sqwwwsus, Lindstr. 

'l'he Devonian shell from Newton referred by Phillips 2 to B. weulocl.~eus1'.-:, Sow., 
with a query, seems to have been a very poor specimen and its specific reference 
quite indeterminable. 

6. Bellerophon 1 solvensis, Hicks. 

1873. Bellerophon solvensis, Hicks, Quart. Journ. Geol. Soc., vol. xxix, p. 50, pl. iii, fig. 3!3. 

Speri;fic Ohamctas.-" A small species, of three very gradual1y increasing 
whorls, about one-eighth of an inch in diameter. Surface smooth, sides inflated." 

The small specimen on which Hicks founded this species is an internal 
cast which does not admit of precise determination, and its generic position 
in modern classification is doubtful. It should be added to Hicks' diagnosis 
that the umbilicus is open and rather deep, exposing the 2 or 3 inner whorls; 
and that the section of the whorls is transversely elliptical or subcircular. It may 
belong to the group Ocelocyclus of Bellerophon or to Bucania. 

Ho1'izon.-Arenig Series. 
Lowlity.-Tremanhire, near Solva, and St. David's. 

G-enus BUCANIOPSIS, Ulrich. 

Oenerie Ohamcfers.-Shell agreeing in all respects with Belleroplwn except that 
the surface is cancellated by regular revolving and transverse strire. ·whorls 
enlarge rapidly, giving a broadly expanded aperture. Umbilicus of moderate size 

1 Lindstrom, op. cit., p. 75, pl. v, figs. 25-34. 
~ Phillips, 'Palreoz. Foss.' (1841), p. 108, pl. xl, figs. 203a, b; Whidborne, 'Mon. Brit. Devon. 

Fauna' (Palreont. Soc.), vol. i (1892), p. 329. 
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or entirely closell. Inner lip somewhat thickened. }{evolving lines never oblique 
or wrinkled. 

The type-species is Bncnniop-i."i Cltl'ini(em, Ulrich,1 of the rrrenton Formation, 
and the definition of the genus was first given by Ub·ich and Scofield in 1897 
(op. cit., p. 85:3). 

Perner (op. cit., p. 156) adopts this name aml recoguises it as a distinct geuus, 
but I am not convinced that the presence of spiral lines is sufficieut to warraut its 
generic separation from llPllerophon, fot· as Pemet· points out it agrees in all other 
respects with Belleroplwn, and spiral lines (though subordinate to the transverse 
ones) are found in the subgenus Sphmroc!fclw; belonging to the latter. However, 
in the present state of our knowledge it would cause unuecessary confusion to alter 
the customary usage of the name; but its relegation to a lower rank as a snbgeuus 
instead of a genus appears to he desirable. The uame was spelt 1Jura1wpsis by its 
author, but 1Jw:n11iupsis is undoubtedly the correct orthography. 

1. Bucaniopsis expansus (Sowerby). Plate X, figs. 1-4. 

183!:1. Bellemplwn e;rpanstts, Sowerby in Murchison's Silurian System, p. 613, pl. v, fig. :32. 
e) 183!:1. Belleroplton globafus, Sowerhy. ibid., p. 604, pl. iii, fig. 15; p. 618, pl. iv, fig. 50. 
1848. Belleroplwn expansus, F'crussac and D'Orbigny, Hist.. Nttt. Cephal., vol. i, p 185, pl. viii, fif.{. 1. 
1852. Belleroplton expansus, Sowerby, McCoy (pars), Syn. Brit. Pal. Foss. WooJw. Mus., fasc. ii, 

p. 309. 

1884. Bellerophon expansus, Sowerby, J.D. La Touche (pars), Handbook to the Geology of Shrop­
shire, p. 81, pl. xix, figs. 643, 644 ?. 

1909. Belleroplwn expansus, SowerL.v, Moberg anJ Gronwall, Om Fyledalens Gotlandium (Lunds), 
Univ. Arsskr., n.f. afd. 2, bd. 5, nr. 1, p. 41, pl. iii, figs. 5, 6, 7. 

Sjletific Ohamt'iers.-Shell involute, composed of a few transverse, rounded, 
convex whorls; outer whorl nearly completely enveloping inner ones, some­
what straightened and vet·y rapidly expanding in width and height to mouth 
where it becomes obtusely carinate; dorsum strongly arched, convex, sides swollen. 
Umbilicus small, deep, with rounded edgeR, situated at less than one-third the height 
of shell. Mouth very large and high, transversely expanded, with wide rounded 
subcircnlar lateral lobes, broad reflected lower lip, and open bluntly V -shaped 
dorsal sinus. Slit-band of moderate width, not raised, but bordered on each side 
by a narrow thread-like line, and crossed hy fine indistinct lnnulre and marked with 
5-6 delicate revolving lines similar to but finer than those on rest of shell. 
Surface of shell Ol'llamented with regular continuous rounded revolviug lines, 
closely placed, of equal or subequal size and rarely interrupted by a few fine 
simply arched transverse strire curving back to meet slit-band at about 45°. 

Dirnensions (28079].-Height of shell, 15·0 mm.; height of mouth, ll·5 mm.; 
width of month, 16·5 mm. 

1 Ulrich and Scofield, op. cit., pp. 853, 922, 925, pl. lxii, figs. 56-61. 
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Ho1·izon.-Upper Ludlow. 
Localit£es.-Luulow [2807~)]; 'l'rewerne Hills; Castel Dinas Bran, Llangollen; 

Brigsteer, Kendal; Frith Farm, Malvern [28078]. 
Remnrl.:.-;.-Good specimens from Ludlow showing the ornamentation and slit­

hand, such as wet·e described a11d figured by Moberg and Gronwall (op. cit.), occur in 
the Jermyn Street Museum [28078, 2807!l], ami others in the Sedgwick Museum 
show the slit-hand, but uot the revolving lines on the surface. The latter are not 
seen in iuternal casts, and the type [6700] does not show them, being merely a 
poor impression of the apertural part of the shell. 

Sowerhy's description of the species was very brief: " Spire small, roundeu ; 
aperture very large, two-lobed, twice as long as broad; sinus broad and short. 
Length of aperture 7i lines; width of ditto 11 lines." Though he does not 
meution the slit-hanu, yet there is clear evidence of its presence in his figured 
s pecunen. 

McCoy's uefinitiou of the species is valueless, for he combined shells of more 
thau one type and from more than one stratigraphical horizon. 

H has been helievell that Sowerhy's //. ylobntw;1 from the 'l'ilestones of Felindre 
and Upper Luulow Bone-bed is identical,2 but the type-specimen cannot be found 
and the question mu:st tht>refore be left unsettled. 

2. Bucaniopsis forbesi, sp. 11ov. Plate X, figs. 0, G. 

SpeciJic OhaJ'al'fers.--Shel! high, of few whorls, nearly involute; umbilicus very 
small, about one-fifth diameter of shell, deep, with centre situated at about one­
fourth (?) the height of shell. Outer whorl large, rapidly expanding in height to 
mouth and less rapidly in width; dorsum ruunded, becoming slightly carinate 
towards month. Month large, higher than wide, from half to two-thirds the height 
of shell. Slit-hand rather broad, slightly dept·essed, inconspicuous (~ beariug 
seve1·al closely placed revolving lines), with edges defined and raised. Surface of 
shell covered with fine cancellation prodncL·d by nutuerous fine sub-equidistant 
revolving lines parallel to slit-band closely decussated by equally strong gently 
arched transver,.;e lines meeting slit-band at about 60°. 

Dimensions.-Height of shell (distorted), c. 20 mm.; height of mouth (distorted), 
c. 12 mm. 

Horizou.-Whitehouse Group, Middle Ordovician. 
£vcality.-Shalloch Mill, near Girvan. 
Llenw1'l.:s.-Ouly two somewhat distorted examples of this shell in Mrs. Gray's 

collectiou have come under my notice, but they have the ornamentation well 
preserved in places, and in general characters they resemble Bucanivpsis ca1·inijem, 

1 Sowerby in Murchison's 'Silur. Syst.,' p. 604, pl. iii, fig. 15; ibid., p. 613, pl. iv, fig. 50. 
2 McCoy,' Syn. Pal. Foss. Woodw. Mus.,' fasc. ii, p. 309; Salter, 'Cat. Camb. Silur. Foss. Woodw. 

Mus.,' pp. 68, 192. 
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Ulrich,1 and to a less extent B. c(dYJJSo, Perner,~ while IJ. eiseni (Lindstriim) 3 may 

also be comparell. 

3. Bucaniopsis nicoli, sp. nov. Plate X, figs. 7-!1. 

SpecUir: 0/lllmders.-Shell high, of few whorls rapi1lly inCI·easin:g in size, much 

expandetl at month. Umbilicus small, deep, about one-fifth or one-sixth the height 
of shell. Outer whorl wider than high, rapidly increa~ing in size near month ; 
dorsum rounded, convex in early part of whorl, but becoming decidedly carinate 
towards mouth, bearing nanow slightly elevated slit-band with a narrow groove 
along each side of it; umbilical edges suba11gnlar; umbilical slope short, steep. 
Mouth very large with broad open V-shaped sinus in outer lip; large ronn~ed 
prominent apertural lobes expa11ded at right a11gles to plane of shell, and large 
strongly deflected inner lip reaching nearly to base of shell. Surface of shell 

finely cancellated by numerous regular closely-placed thread-like revolving lines of 
subequal size parallel to slit-band, becoming slightly sinuous and divergent on 
apertural lobes, crossed by much more delicate transverse arched strire meeting slit­

band at ()Oc-75°. Strong growth-line and ridges concentric to margin in peristome. 
Dimensious.-Height of shell, 18 mm. ; height of mouth, 13 mm. ; width of 

mouth, 19 mm. 
Hm·izons.-(1) Drnmmuck Group (Starfish Bed) (Upper Ordovician); (2) Bala 

Series. 
Localities.- (1) Thraive Glen; Drummuck, Girvan; (2) Onny River, 

tlhropshire. 
Uenw1·h.-This shell is much like the imperfectly known lJ. for!Jesi from 

Shalloch Mill, but the mouth seems larger and the whole shell broader, and it 
more resembles the Silurian B. eaJpa'llS1ts. 

There is one specimen [280 t-2] in the Jermyn Street Museum from the Bala 
beds of the Onny River, Shropshire, which seems inseparable from the Girvan 
form above described. It shows the dorsal aspect and the outline of the mouth 

and has the ornamentation beautifully preserved. The revolving lines show a 
tendency to be alternately thick and fine, but perhaps this feature may be 
sufficient to regard the shell as marking a variety. '!'he dimensions of the specimen 
are as follows: Height of shell, 13 mm. ; width of mouth, 17 mm. 

4. Bucaniopsis 1 cf. latevittatus (Lindstrom). 

Some internal casts of a lJellemphon in the Sedgwick Museum from the 
Wenlock Limestone of Dudley belong to a very broad low globose shell with 

1 Ulrich and Scofield, op. cit., p. 925, pl. lxii, figs. 56--61. 
2 Perner, op. cit, I'· 157, text-fig. llOa-c. 
3 Lindstrom, op. cit., p. 78, pl. vi, fi.gi. 19-21. 
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unusually low transverse whorls, the width being four or five times the height, 
which is very small. 'J.1he dorsum is broadly rounded and there is no trace of 
angulation. Unfortunately the shell itself is not preserved, but in B. latenitfat11 . .,, 
Lindstr.,1 and /J. pil,tfa, Lindstr.,2 it is stated to possess revolving as well as 
transverse strire. In shape and external characters, so far as preserved, our shell 
may be compared with these species. Lindstrom (op. cit, p. 74), on the strength 
of the ornamentation, refers these Sweilish shells to the genus Bncnn ia of W aa.gen 
and De Koninck, but Ulrich and Scofield3 refer B. 111feritfatus to the genus 
JJuconiopsis. 

Dimensions: 

Height of shell 
·width of shell at umLilicus 

Hur·izon.- 'Venlock Limestone. 
Locality.-Dudley. 

5. Bucaniopsis 1 sp. 

I 

20 111111. 

Iu 
" 

II 

23 mm. 

18 " 

8pr'cific Ohamcfel's.-Shell of few whorls, outer whorl very -rapidly expamli11g 
in size, especially in "··idth; dorsum broadly rounded; umbilicus deep, open; 
umbilical edge subangular, umbilical slope steep. 'Vhorls transverse, wider thm1 
high. Mouth very large and broad, transversely subcordate, with lateral and 
lower lips suddenly expamled at right angles to plane of spiral; lmver lip 
impressed by early part of outer whorl but descending below it and somewhat 
reflexed; outer lip not reftexed, with large open V-shaped sinus and rou11ded 
apertural lobes. 

Dimensiuns.-Height of mouth including lips, c. 32 mm. ; width of mouth 
including lips, c. 50 mm.; height of shell without lips, c. 17 mm.; width of 
distal end of Oliter whorl, c. 1 .) mm. ; height of distal end of outer whorl, c. 9 111111. 

Hul'izon.-Liandovery Beds D. 

Locality.--'l'he Frolic, Haverfordwest. 
Renwr/.·.'1.-'rhere is one fair intemal cast and one imperfect apertural v1ew 

of another specimen in the Sedgwick l\Inseum referable to a species which is 
undoubtedly distinct from other B1·itish forms. It is not possible to make out the 
characters of the surface or slit, but the broadly expanded mouth, the rapidly 
increasing size of the outer whorl and the deep open umbilicus with subangular 
edges resemble JJ. mohri, Miller,4 from the Richmond Beds of Indiana and 

I Lindstrom, op. cit., p. 79, pl. vi, figs. 26-28. 
~ Ibid, p. 80, pl. vi, figs. 29, 30. 
3 Ulrich and Scofield, op. cit., p. 853. 
4 Miller, 'Cincinnati Quart. Jouru. Sci.,' vol. i (1874), p. 306, fig. 30 ; Ulrich and Scofield, op. cil., 

p. 920, pl. lxiv, figs. 44., 45. 
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Kentucky, rather than any European species. The generic reference of this V{ elsh 
form is doubtful, but probably it belongs to BucauinjJsis. 

Or'uu.~ CYMBULARIA, Koken. 

0Piwric Charru·ft'l'.'!.-Shell involute, more or less laterally compressed; 
umbilicus closed on one or both sides. Outer whorl with distal portion angulated 
and carinated, but rest of whorl rounded. Aperture with long narrow dorsal slit 
and lateral lips infolded. Otherwise like nPl!erophon. 

rl'his genns was established by Koken1 in 18!)() with J/el!f':I'O)ll/011 tllltriJIIgal-as, 
Roemer,2 from a boulder of Orthoceras Limestone, as its type. rl'his species 
has apparently a closed umbilicus, though Koken says the genus has an open 
one, hnt he included B. glubllln:~, Lindstr., which has it closed, and Perner has 
pointed out that the umbilicus may he closed only on one side by a callosity. 
The outer half of the last whorl is saiu to be characterised by a prominent 
keel and to be compressed, with a narrow dorsal slit reaching some distance 
hack ; but the rest of the dorsum is rounded. There is an occasional want 
of symmetry in the shell to which Perner calls attention. But Koken makes 
no mention of the infolding of the lateral edges of the mouth as shown in 
his figure of C. gal!'ala, Koken,3 the first member of his genus which he 
illustrates .. This feature is also well seen in the so-called HellProphon (Chl'ydisc11s ?) 
iucola, Barrande, as figured by Perner.4 It is a character of some importance 
and is found also in the genus Euphemus as understood by 'Vaagen. 5 The 
expanded mouth of Bellerophon with frequently outwardly bent mat·gins is 
strikingly different. Neither in Zittel-Eastman's rrextbook (2nd e(l., 1913) nor in 
Bassler's Index (Bull. 92, U.S. Nat. Mus., 1 915) is the genus mentioned. rrhe 
angulation or carination of the distal part of the last whorl near the mouth is 
found also in Perner's Prosoptychw3, a section of Helle1·ophon; bnt the umbilicus 
is always closed, ~nd the lips are reflected in that section. 

1. Cymbularia alata CPortlock). Plate X, figs. 10, 11. 

1843. Bellerophon alatus, Portlock, Geol. Rep. Londond., p. 471, pl. xxxiii, fig. 9. 

Specific Characten.-Shell involute, lenticular, thickest at umbilicus ; whorls 
triangular, as high or rather higher than wide; outer whorl completely enveloping 
inner whorls, with acutely angnlated dorsum; sides slightly convex or flattened 

1 Koken, 'Leitfossilien' (1896), p. 392. 
2 Roemer, 'Leth. Geogn.,' vol. i, Palreoz. (1876), Atlas, pl. v, figs. 10 a, b. 
3 Koken, 'Gastrop. Balt. Untersilur.,' Bull. Aead. Imp. Sci. St. P~tersb., ser. v, vol. ~ii, no. 2, 

1897, p. 115, fig. 2. 
4 Perner, op. cit., p. 160, pl. lxxxvii, figs. 9-11. 
5 Waagen, 'Salt Range Fossils' ('Palreont. Ind.,' ser. xiii), vol. i (1887), p. 163, pl. xiv, figs. 9a-d. 
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and meeting at. li0°-70°. Slit-band narrow, slightly elevated on carina. Umbilicus 
completely closed, subcentral, with callosities projecting laterally and supporting 
expanded basal angles of month. Month triangular, widest at base, with shallow 
broafl open V -shaped sinus in upper lip and infolded (?) lateral lips. Surface of 
shell ornamented by strong widely-spaced equidistant lamellose lines arched 
back gently but bending back suddenly close to slit-band to meet it at 
about ~0°. 

Dimensions.-Height c. 30 mm.; thickness at base of month c. H5 mm. 
Hm·izon.- Bala Beds. 
lJocality.-Desertcreat, Tyrone. 
Remarks.-The want of symmetry noticed by Portlock may be due to the 

distortion of the specimen, or it may be natural, for Cyntlmlo1'in is frequently 
asymmetrical, as Perner has noticed and ns Lindstrom1 has mentioned to be the 
case in his Helle1'ophon [ Oymlmla1·i(t] jastiginlus. The species is imperfectly known, 
and there are only three crushed examples for examination. The type-specimen 
[27998] and the paratypes [27999 and 28000] are ail in the Jermyn Street 
Museum. 

The original description is meagre and runs as follows : "Back sharply 
angular; aperture expanded, with flattened wing-like sides, triangular from the 
angularity of the back, and without a sinus ; spire suddenly involute, not umbili­
cated. The strire proceeding from the wings to the back are curved, and the wings 
have also a twisted appearance and are not quite symmetrical." 

'rhe relations of this species to C. dmmm11clrensi.~ from the Drummuck Beds 
(Up. Bala) of Girvan (see below) are close, but t,he ornamentation of the surface is 
different. 

2. Cymbularia carinata (Sowerby). Plate X, fig. 12. 

1839. Belie1·oplton carinatus, Sowerby, in Murchison's Silurian System, p. 604, pl. iii, fig. 4, and 1 d. 
~ 1839. Bellerophon carinatus, Sowerby, ibid., p. 613. 
1848. Bellerophon carinatus, Sowerby, Ferussac & D'Orbigny, Hist. Nat. Cephal., vol. i, p. 209, pl. ix, 

fig. 12. 
1852. Bellerophon carinahts, Sowerby, McCoy (pars), Syn. Brit. Pal. Foss. W oodw. Mus., fasc. ii, 

p. 309. 

Specific Ohamcte1's.·-Shell sublenticular, of few whorls, somewhat compressed. 
Umbilicus open, rather deep, with a diameter of less than one-third the height of 
the shell, with snbrectangular umbilical edge and very short steep umbilical slope. 
Whorls subtriangular, but rounded in cross-section; inner whorls partly exposed 
in umbilicus; outer whorl rather rapidly expanding in height and width, with 
gently convex sides and su ban gular dorsum bearing carina. Mouth transversely 

I Lindstrom, op. cit. p. 77. 
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expandecl, bt·oadly triangular, with basal angles projecting laterally. Slit-band 
situated on slightly elevated compressed keel. ~urface of shell smooth? 

DilllPII-~-ioiiS.-Height of shell r 6655] c. 1:3 mm. 
Ho1'izon.-Upper Ludlow (Passage Beds). 
J,ocalitie.~.-Horeb Chapel [6655]; Bradnor Hill; S. of 'l't·ichrug, Llangadock 

[28097-281)9fl]? 
llemarl.·s.-'l'he type-specimen [G6i">5] from Horeb Chapel in the .Jermyn Htreet 

Museum is an imperfect intemal cast partly embedded in matrix, but showing the .. 
umbilicus on one side. Only internal casts of the species are known. ~owerby's 

original description is brief aml runs as follows: "Convoluted, compressed, keeled, 
smooth; inner wh01·ls several, small, parUy visible; aperture an equilateral 
triangle." He also recorded the species from the Upper Ludlow of Bradnor Hill 
(op. cit., p. (il3), hut gave no figure. 

It has been often recorded from the Llandovery heds, hut its occurrence in 
them is highly doubtful, the specimens thus labelled iu the ,Jprmyn ~treet and 
Hritish Museums from Bog Mine, ~helve, .Eastnor Park aud Llandovery appa­
rently belonging to a variety or even another species (see next page). 

In spite of the opinion of many palreontologists that B. cnriuatns is identical 
with B. ftculus, Sower by, Salter1 as far back as 185-:J. recognised that they were 
distinct, saying: "JJ. ac11fus appears to he rtnite a distinct species from B. cari~tofus, 
[the former] having a very acute keel aud flat almost excavated sides strongly 
striated; the umbilicus is very large and sharp-edged." We may also add that 
the inflation of B. ca1'inat11s is marked, and the mouth is transverse and broad, 
overhanging the umbilicus, instead of high aml narrow. It i:o; uot improbable that 
two species from the Upper Ludlow rocks have also hee11 associated undL·r the 
name B. ca1·inatu.~, the narrow lenticular much compressed form with the very 
acute angular dorsum, very small umbilicus and large outer whorl, such as Nos. 
28098 and 28099 in the J errnyn Street .Museum, beiug distinct from the type aml 
perhaps belonging to Zonidiscus or another genus. 

McCoy (op. cit.) united JJ. carinatus and B. acnfus " with no doubt of their 
identity," and consequently his definition of the former applies strictly to neither 
species; the only localities and horizons which he mentions are the 'l_lilestone 
(Ludlow) of Storm Hill, Llandeilo, and the "calcareous Upper Bala schists of 
Dolydd Ceiriog Waterfall, S.E. of Moel Ferna, E. of the Berwyn Mountains," the 
latter locality furnishing JJ. acutus. 

Moberg and Gronwal]2 remark that B. lenticularis, Gronwall, from the Wenlock 
rocks of Gotland, is allied to B. carinatus, Sow., and to B. acufus, Sow. Koken3 

described a shell of Ordovician age as Oymbularia lenticula.1·is which is distinct 

1 Salter, 'Quart. Journ. Geol. Soc.,' vol. x (1854), p. 74. 
' Moberg and Gronwall, op. cit., p. 43, pl. iii, figs. 12 a, b. 
1 Koken, 'Gastrop. halt. Untersilurs,' p. 116, fig. 3. 

9 
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from Moberg and Grtinwall's species; the shell is asymmetrical, which is often the 
case in Oym!Jnluria, as Perner points out. But the distinguishing feature of 
Oymlmlarin when compared with Bdlerophon seems to be in the mouth, the lateral 
edges of which are infolded instead of expanded outwards and simple, as I hava 
already pointed out.. This oral character is not determinable in 0. carinatrr, hence 
the doubt as to its generic position. 

3. Cymbularia carinata (Sow.), var. Plate X, figs. 13, 14. 

1878. Belle1·ophon carinatus, Sowerby, Salter, Cat. Cam b. Silur. Foss. Mus. Pract .. Geol, p. 78. 

Vm·1~etal Oha.mctP?'s.-Shell involute, composed of 3-4 whorls, somewhat 
compressed, as high as wide or rather higher than wide, subtriangular in section, 
with gently convex sides, subangular dorsum and traces of slight keel. Umbilicus 
open, rather deep, about one fourth the height of the shell in diameter, pttrt.ly 
exposing inner whorls; umbilical slopes steep. Outer whorl increasing rather 
rapidly in height to mouth, with long narrow dorsal median slit extending about 
half the length of the whorl. Slit-band and surface ornamentation unknown. 

Dimeusions.-Height of shell, 19 mm.; height of mouth, 10 mm. 
Horizon -Upper Llandovery. 
[;oculities.-Bogmine, Shelve, Shropshire; Eastnor Park, W. Malvern; Cwm 

Dwr, Llandovery [G. 21038]. 
Rema.1·lrs.-Only internal casts of this Rhell are preserved, and no f:ixternal 

impressions show the surface characters. 1'here are five specimens [28062, 
28064-67] from Bogmine and one from Eastnor Park in the Jermyn Street 
Museum in this condition, and one in the British Museum [G. 21 OB8], and it is 
from these that the above description has been drawn up. The shell is certainly 
referable to the genus O!lmlmla.ria, but it is not identical with Sowerby's B. 

ca?·inatlts, as it has been labelled, being more swollen and less compressed, 
but probably it may be regarded as a variety of it. 

4. Cymbularia drummuckensis, sp. nov. Plate X, figs. 15-19. 

Specific Ohamctm·s.-Shell lenticular, somewhat inflated centrally, thickest at 
umbilicus, composed of few whorls, completely involute. Whorls tectiform, 
carinate, subtriangular in cross-section, with dorsum more or less sl1arply 
angulated and occasionally weakly trilobed towards mouth ; sides gentl.Y convex, 
but somewhat flattened towards month ; outer whorl completely enveloping 
inner whorls and very slow.ly increasing· in height. Umbilicus snbcentral, 
completely closed by callosities. Mouth subtriangular, not suddenly expanded, 
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without reflexed lateral lips, but with basal corners supported laterally by 
prominent thickened callosities projecting lJOrizontally and completely filling 
umbilicus; outer lip with short, acutely V-shaped sinus followed by long narrow 
slit extending about one-third the length of whorl; lateral lips forming large 
gently rounded subparallel lobes with upper edges slightly folded inwards and 
basal portions thickened to join umbilical callosities. Slit-band narrow, slightly 
raised, concave between sharp margins. Surface of shell marked with fine regular 
transverse thread-like lines, closely placed, often minutely fimbriated, curving back 
rather suddenly at. about two-thirds their length to meet slit-band at very acute 
angles (20°-30°). 

Dimension.~.-Height of shell, 21 mm.; thickness at umbilicus, 13 mm. 
Horizon.-Drummnck Group (Upper Ordovician). 
Loca.lity.-Thraive Glen, Drnmmnck, Girvan. 
Rerna:i·!t·.'!.-rrhe closed umbilicus and umbilical callosities projecting laterally 

resemble members of Pemer's group P·ro.~opfychns, hut the last portion of the 
outer whorl is not straightened. The narrow sunken slit-band with raised edges 
is like Cy·mbnlurin as illustrated by Ferner, and the general shape of the 8hell 
resembles C. gnlr.nto, Koken, and B. fastiyicdus, Lindstr.,1 which Koken refers to 
Cyn1-bularia. In the latter species, judging from Lindstrom's figures, the ornament 
is closely similar, and so is al8o the general shape of the shell, but the umbilicus is 
not closed. However, B. glfllmln.~, Lindstr.,2 which Koken himself placed in his 
genus Cymbulm·ia, has a closed umbilicus, and the basal angles of the mouth are 
supported on umbilical callosities as in 0. d'l"ltmrn1tclceusis. The American species 
B. .~nbangttlaris, Ulrich,3 may perhaps be compared with our shell, and the 
imperfectly known B. obtectus, Phillips,4 from Marloes Bay, of which the type­
specimens [28005, 28004] are in the Jermyn Street Museum, undoubtedly bears a 
great resemblance to it. 

Some specimens of 0. drurnmuckens1~s from the typical locality and horizon 
which have a rather more subglobose shape and broader dorsum, with a tendency 
to trilobation of its surface, may represent a variety. 

It is probable that 0. drummuckensis is the Girvan species referred by Salter5 

to Sowerby's B. awtus, which is undoubtedly quite distinct. 
The type-specimens of 0. dmmmnckensi.<J are in Mrs. Gray's Collection and 

come from Thraive Glen. 

1 Lindstrom, op. cit., p. 76, pl. vi, figs. 1-10. 
2 Lindstrom, op. cit., p. 75, pl. v, figs. 25-34. 
3 Ulrich and Scofield, op. cit., p. 920, pl. lxiv, figs. 14--16. 
~ Phillips, 'Mem. Geol. Surv.,' vol. ii, pt. i (1848), p. 356, pl. xiv, fig. 12. 
" Salter,' Quart. Journ. Geol. Soc.,' vol. vii (1851), p. 172, pl. ix, figs. 18, 18 a. 
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5. Cymbularia merita, sp. nov. Plate X, fig. 20. 

Spe,.~fi.c Ohnmcters.- Shell involute, subglobose; whorls rounded, slowly 
expanding to mouth, with high, strongly-arched dorsum, slightly excavated on 
each side of narrow slightly-raised keel bearing flattened slit-band so as to form 
parallel shallow revolving depressions. U rnbilicus sma11 or closed. Mouth sub­
triangular, large, about one and a·-half times as wide as high, rather suddenly 
expanded at base, the lower thickened margins being nearly at right angles to 
vertical plane of shell; lateml margins making a dorsal angle of about 90°; dorsal 
sinus V-shaped, large, wide, deep; lateral lobes prominent, angulated at carriers of 
sinus at about 60°. Surface of whorls marked by regular fine gently-arched 
transverse lines, equidistant., rather closely placed, bending back sharply- close to 
keel to meet slit-band at about aoo, with traces of very delicate and closely-placed 
faint revolving stria:J crossing them. 

Dimenr~ion.~ [G. 73~104 a}-Height of shell to base of month, 12 mm.; height of 
shell including mouth, 20 mm.; width of mouth at base, 20 mm.; diameter of 
shell at umbilicus, 10 mm. 

H01·izon.-Wen lock Shale. 
Dacal it y.-D ndley. 
Bema1·ks.-This species is basecl on one specimen [G. 7390-t n], in the British 

Museum, which was labelled BfdlernjJhun ea·paw;u.'!, Sow. Only the apertural view 
is seen, as the rest of the shell is imbedded in matrix, but the last whorl and the 
mouth are well preserved and the ornament on the surface is clearly showu. In 
the shape of the whorl, the narl'ow slightly-raised keel with a shallow revolving 
depression on each side of it, and the course of the transverse lines on the shell, 
it resembles lJ fastiyintus, Lindstrom,1 though the two species can scarcely be 
considered identical. 

6. Cymbularia turnbulli, sp. nov. Plate XI, figs. 1-4. 

? 1878. Belle1'Dpkon ventriculatu11, Edgell MS , Catal. Camb. Silur. Foss. Mus. Pract .. Geol., p. 67. 

Specific Ohamcte-rs.-She1l involute, subglobose, somewhat compressed, tl1e 
whorls subangnlar and higher than wide. Umbilicus small, deep, situated at less 
than half height of shell. Outer whorl nearly completely enveloping inner 
whorls, increasing in height rather rapidly, tectiform, subcarinate towards mouth; 
dorsum high, strongly-archerl, subangnlar and weakly trilobed in outer third of 
whorl by broad, faint, revolving depressions, the median portion being more 
elevated and angulated towards mouth. Mouth widest at base with basal angles 
projecting; inner lip somewhat reflexed; lateral lips forming genUy rounded lobes 

1 Lindstrom, op. cit., p. 76, pl. vi, figs. 1-10. 
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not reflexed; upper lip with wide open V-shaped sinus followed by short narrow 
slit. Slit-band Hanow strmwlv maro·ined SI1rface of shell ornamented with 

' b LT Ll 

fine regular eq nal closely-placed thread -like lines areh ing back sudden! y 11ear slit-
band to meet it at about :20°-:30°. A few low narrow rounded e<1nidist.ant. 

transverse folds are usually present on the sides near the mouth. 
Dimension:~.-Height of shell, c. lti mm.; width of outer whorl behind mouth, 

c. 11 mm. 

Hm·izon.-Llandovery Group. 
Locality.~(!) Gas Works, Haverford west; rl'he Fro lie, Haverford west; (2) 

? Blaen-y-cwm. 
Rl'ma.rb.-'l'his shell resembles H .fastigiatns, Limlstrom,1 except in the weak 

trilohat.ion of the dorsum, which is also met with in some s~ecimens of the variety 
of 0. dnwnnucl.·ensis above mentioued. Suel1 a feature is found in the Devonian 
tr·ilohed genus fJfectonotns, Clarke, which agrees in this respect with Bnwniella, 

but possesses a slit-band. It is possible that a callosity filled up the umbilicus. 
1'he specimens of 0. fnnzbttlh: occur mostly as internal casts. 1'he types are in the 

Sedgwick Museum. 
It is probable that the poorly preserved and more or less crushed specimens 

[28053-56] from the Lower Llandovery of Blaen-y-Cwm, in the Jermyn Street 

Museum, to which the 11ame "Bellemphun tNutriwlafltS, Edgell MS.," is attached, 
are referable to this species, but no description or figures of specimens have ever 

been published under this name. 

7. Cymbularia youngi, sp. nov. Plate XI, figs. 5-8. 

Specific Oharacte1·s.-Shell lenticular, more or less compressed, completely 
involute; whorls tectiform, carinate, subtriangular, higher than wide, few in 
number, with acutely angulated dorsum. Umbilicus closed, subcentral. Mouth 

high, triangular, much expanded, but not reflected at base, projecting laterally and 
supported by stout horizontal callosities arising from umbilicus; outer lip with 
large V-shaped sinus and broadly rounded apertural lobes. Slit-band narrmy, 

elevated in slight carina, concave, with raised edges. Surface of shell crossed by 
fine closely-placed regular thread-like transverse lines of equal strength, arched 
back suddenly at about. two-thirds the height of whorl to meet slit-band at about 

45°-60°. 
Dimensions.-Height of shell, c. 22 mm. ; thickness at umbilicus, c. 11 mm. 

Horizon.-Whitehouse Group (Middle Ordovician). 
Locality.-Shalloch Mill, Girvan. 
Rerna1"lcs.-This shell, though closely allied to 0. dnwnn?lclcensis, is rather more 

compressed than that species; the slit-band is also borne on a more definite keel and 
1 Lindstrom, op. cit., p. 76, pl. vi, figs. 1-10. 
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not simply on the ridge of the dorsum; the ornamentation is finer and the transverse 
lines meet the slit-band at a larger angle. 0. nlata (Portl.) and B.fusciatus, Lindstr.,1 

are related more or less closely to it. Similar laterally projecting u m hili cal 
callosities which support the basal angles of the month are found in B. (Proso­

ptychns) platein.~, Barr., which Perner2 considers allied to B. glolmlu.~, Lindstr., a 

species referred by Koken to his genus Oymlmlm·in. The types are in Mrs. 
Gray's Collection. 

8. Cymbularia 1 woodlandensis, sp. nov. Plate XI, figs. 9, 10. 

8per:-ific Characters.-Shell lenticular, compressed, acutely carinate, with outer 
whorl almost completely enveloping inner whorls. Umbilicus very small, ope11, 
about one-sixth the diameter of the shell, and with centre situated at about two­
fifths its height. Outer whorl(large, rapidly increasing in height, but slowly in 
width, with gently convex sides and sharp acute dorsum without distinct carina, 
but bearing very narrow slit-band; umbilical edge abruptly rounded; umbilical 
slope short, steep. Mouth not expanded, nearly three times as high as wide with 
deep acute narrow V -shaped sinus in outer lip and large rounded apertural lobes. 
Surface of shell covered with rather coarse sublamellose tr~nsverse lines crossing 
umbilical edge obliquely and arching very strongly back on sides to meet dorsal 
edge at 30°. 

Dimensious.-Height of shell, :30-34 mm.; thickness above umbilicus, 
7-10 mm. 

Horizon.-Saugh Hill Group, Llandovery Series. 
Locttlity.-Vvoodland Point, Girvan. 
Renw·rh.-rrhe specimens of this shell are not usually in a good state of pre­

servation, and the slit-band is only represented by occasional traces. The shell 
has the appearance of O.vyd,:scns, but has a slit-band. It is doubtful if it should 
be refel'red to Zonid·isc/18 or Cym.bulnria, but its resemblance in general characters 
to 0. tuTdn (Barr.),3 inclines me to refer it to the latter genus. The type-specimens 
are in Mrs. Gray's Collection. 

9. Cymbularia cf. fastigiata (Lindstrom). Plate XI, figs. 11, 12. 

1884. Belle1·ophon fastigiatus, Lindstrom, Silur. Gastrop. Pterop. Gotland, p. 76, pl. vi, figs. 1-10. 

Specific Chnmcters.-" Shell rather more discoid than globular, aperture 
transverse and triangular in outline, the base being only slightly at·ched. 

1 Lindstrom, op. cit., p. 75, pl. vi, figs. 13, 14. 
: Perner, op. cit., p. 141, text-fig. 101. 
" Perner, op. cit., p. 77, pl. lxxxvii, figs. 32-34, 36, text-fig. 105 a-c. 
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'Vhorls five, transverse, carinated on the dorsal side. Umbilicus open and large 
with steep borders. The transversal strire of the surface crowded; joining the slit­
band in an acute angle of 32°, they are bent outwards and backwards to the 
umbilicus. In several specimens there is an indistinct carina on both sides of the 
slit-band and parallel to it, placed at the point where the transverse strire are 
bending backwards. The slit-band is elevated, flat on its top, finely and transversely 
sculptured, somewhat concave along its median line and bordered on each side by 
two thin-edged lines" (Lindstrom). 

Horizon.-Lower Ludlow. 
Locality.-Vinnal Hill. 
Rerrw1·laJ.-The poorly preserved examples of this species of Oymbula1·ia which 

are in the Jermyn Street Museum [28095, 2809G, 28093, 280941 and come from 
the Lower Ludlow of Vinnal Hill, may be compared with Lindstrom's species 
B. fastigiatus, the description of which as given by him is above quoted. r.l'he 
enrolment of the whorls, shape of the dorsum, carination, size of the umbilicus, 
dorsal sinus and ornamentation seem to agree most closely with that species. 

Genus ZONIDISCUS, Spitz. 

Genm·ic Oharar:ters.-Shell compressed, sharply carinated; umbilicus open. 
Whorls higher than wide, more or less lanceolate in cross-section; dorsal lip with 
long narrow median slit followed by narrow slit-band; inner lip reflexed. 

This genus was founded in 1907 by Spitz1 for a group of compressed shells 
with sharp dorsal edge and slit-band and the habit of O.nydiscus. Oy1·tolites di~:H·u.s, 

Lindstrom,1 from the Silurian of Gotland, was chosen as the type, and a Lower 
Devonian species, O;£ydiscus geym .. i, Frech,8 was also given as an example of the 
genus. Spitz (op. rit.) moreover referred Ulrich and Scofield's Oa:ydiscus c1·istatus, 
Safford, and Lindstri)m's Oyrtolites euryomphalus to it. 

Koken's Temnodiscu.9 (= Oy1·tulitina, ffirich and Scofield4) may probably be an 
allied genus, but it has a different surface-sculpture, a less comp1·essed lenticular 
shape and a less carinate dorsum. 

1. Zonidiscus grayi, sp. nov. Plate XI, figs. 13--15. 

Specific Oharactm·s.-Shell compressed, lenticular, thickest at umbilical edge, 
dorsally acute, composed of 3-4 whorls. Whorls high, narrow, lanceolate in 
cross-section, bearing elevated compressed prominent carina; sides gently convex, 

1 Spitz, "Gastrop. Karnischen Unterdevon," • Beitr. Pal. Geol. oe~terr. u. Orients,' vol. XX (1907), 
p. 124, pl. xi (i), fig. 7 a-c. 

~ Lindstrom, ' Silur. Gastrop. Pterop. Gotland,' p. 84, pl. vii, figs. 18-21. 
3 Frech, 'Zeitschr. deutilch. geol. Gesell.,' vol. xlvi (1894), p. 463, pl. xxxiv, fig. 2. 
4 Ulrich and Scofield, op. cit., pp. 847, 866. 
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becoming slightly concave near keel, and swe1ling out towards base so as to form 
a narrowly rounded or subangular umbilicfll edge; umbilical slope short, steep or 
vertical. Umbilicus open, rather deep, abont one-fourth the diameter of shell in 
wid t.h, and situated at rather less than half its height. Outer whorl increasing 
rather rapidly in height and embracing greflter part of shell, with long, narrow 
median open slit in lip extending back from peristome for about one-third of the 
wh01·l; remainder of outer whorl provided with narrow slit-band raised on carina 
having sharp edges, and crossed by thick strong subequidistant lunulre sometimes 
thiekenerl and rising above carina so as to give it a crenulated appearance. Mouth 
higher than wide, with reflexecl inuer lip. Surface of shell ornamented with 
rather unequal transverse fine lines directed back rather obliquely from umbilical 
edge and running nearly straight to base of cariua, where they bend back.suddenly 
to meet slit-band at about 45°. 

Dime11sinns.-Height of shell, 27·0 mm.; height of outer whorl near mouth, 
14·0 mm.; width of base of month, 11·0 mm. 

H<wizuns.- (I) Drummuck Group (Starfish Bed), Upper Ordovician; (2) 
? Redhill Berls. 

Localit£e.'1.-(1) Thraive Glen, Girvan; (2) r Prendergast Place, Haverfordwest. 
Remn1·l~s.-'l'he edges of the open slit in the anterior part of the outer whorl 

are usually crushed together, but its posterior end is generally well marked by 
the sudden appearance of the carina. The slit-band is well preserved in specimens 
which retain the shell. Probably this is the species from Drummuck described by 
Salter1 as "like Bdlerophon acnt11s, but with wide umbilicus." 

'l'he reference of this species to Spitz's genus Zonidiscus cannot be doubted, 
for it combines the shape alHl general appearance of 0XJJd1:sclls with the slit-band 
and slit of Oymbula1·in, and it closely resembles the type of Zunidiscus (C:t~J"tolites 

disw.~, Lindstr.), though that species comes from a higher stratigraphical horizon. 
Several specimens of this species in the Hunterian Museum are labelled 

Bel/e1"Uplwn (Trematonotus) ca1·-inatus, with a note stating that the specimens show 
"the row of <·lose perforations on the keel." This appearance of perforations 
seems due to the obliquity and prominence of the equidistant thick lunulre, which 
rise up in a series of little project.ions along the keel so as to separate slightly 
depressed and concave elongated areas on the slit-band, thus giving a spurious 
resemblance to oval foramina. A side view of the shell makes the carina appear 
crenulated, but after examining many specimens in various states of preservation 
with and without the shell, it seems certain that there are no true perforations. 

The best specimens of this species are in the Hunterian Museum, Glasgow, and 
come from the Drummuck Group. Several examples also occur in Mrs. Gray's 
Collection. 

The Redhill specimens which are in the Sedgwick Museum are too poor for 
satisfactory identification. 

1 Salter, • Quart. Journ. Geol. Soc.,' vol. vii (1851), p. 172. 
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2. Zonidiscus grayi, var. sballochensis, nov. Plate XI, figs. 16, 17. 

Va1·ietnl Oharacten~.-Shell much compressed, lenticular, dorsally acute, 
composed of about 3 whorls, thickest on umbilical edge. Whorls high, narrow, 
triangular; dorsum carinated, narrow, acute; sides of whorls gently convex to 
flattened, somewhat swollen at base, with nal"rowly rounded or subangular umbilical 
edge; umbilical slope short, vertical. Umbilicus open, about one-fifth the diameter 
of the shell and with centre situated at about two-fifths its height. Mouth not 
expanded, with narrow median open slit in outer lip, followed by narrow slit-band 
(elevated on carina) with fine raised edges and strong distant lunulre. Surface of 
shell ornamented by fine transverse regular sublamellose equidistant lines running 
obliquely back from umbilical edge to meet dorsal edge at about 75°, but scarcely 
curved. 

Dimensions.-Height of shell, 26-27 mm. 
Hm·izon.-Whitehouse Group, Middle Ordovician. 
Locality.-Hhalloch Mill, Girvan. 
Rema1·ks.-The type-specimens of this variety are in Mrs. Gray's Collection. 

The difference between this form and Z. gra!ll; lies in the more rapid increase 
in height of the outer whorl, the smaller umbilicus and the ornamentation, the 
lamellre being thicker and coarser; bnt they are undoubtedly very much alike. 
Unfortunately the mouth and slit are not well preserved in any of the Shalloch 
Mill specimens. In Mrs. Gray's list (p. 696) in the 'Survey Memoir' this variety is 
entered with Z. grayi as B. caTinatus, Sow. 

3. Zonidiscus t transiens, sp. nov. Plate XI, figs. 18-21. 

Specific OharacteTs.-Shell lenticular, compressed, thickest at umbilicus, com­
pletely involute, composed of few whorls; outer whorl very slowly increasing in 
size, tectiform, subtriangular, as high as wide or rather higher than wide, com­
pletely embrAcing inner whorls; dorsum narrow, flattened, occupied by flat or 
slightly depressed slit-band; sides of whorl gently convex or somewhat flattened, 
rarely a little swollen at base. Umbilicus very small, deep, central, with sub­
angular umbilical edges. Mouth high, subtriangular, not expanded; upper lip 
with deep long narrow V-shaped sinus followed by long slit; apertural lobes 
rounded, large. Surface of shell ornamented with very fine closely set, slightly 
wavy, and somewhat interTupted revolving lines parallel to slit-band, becoming 
faint or obsolete near umbilicus, and crossed by fainter gently-arched delicate 
transverse lines, distinct near umbilicus, but scarcely visible near periphery. 

1Jimen11ions.-Height of shell, 10-12 mm.; thickness at umbilicus, 5-6 mm. 
Horizun.-Balclatchie Group, Lower Ordovician. 

10 
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Localit1'es.-Balclatchie; Ardmillan; Dow Hill, Girvan. 
Rerna1·lcs.-The non-expanded mouth, the long narrow dorsal slit succeeded by 

the slit-band, the small angular umbilicus, the complete occupation of the narrow 
dorsum by the slit-band and the general shape of the shell seem to necessitate its 
reference to the genus Zvuidiscu8 The revolving lines are unusual. There is also 
some resemblance to some species of Oonradella and especially of Temnodisr.us. 
In many of the specimens the edges of the dorsal slit are squeezed together, 
so that the slit is obliterated and the dorsum seems to be acutely carinated as m 
Orcydiscus, but the narrow seam between the edges can generally be detected. 

All the examples of this species are in Mrs. Gray's Collection. 

4. Zonidiscus, sp. 

Specific Oharactm·s.-Shell discoidal, coiled in flat spiral, composed of 4-5 
whorls, rather slowly increasing in size to mouth, very slightly overlapping, cordate 
in section, higher than wide, with acutely angular dorsum, convex sides, and short 
steep undefined umbilical slope. Umbilicus large, shallow, open, exposing inner 
whorls; no definite umbilical edge. [Slit-band present, very narrow?] Orna­
mentation unknown. 

Dimellsions.-Height of shell, 23·0 mm.; height of outer whorl near mouth, 
8·5 mm. 

Hm·izon.-Lower Llandovery. 
Locality.-Canilo Hill, Builth; ? Blaen-y-cwm. 
llernarlcs.-There are three specimens [28057-59] of this shell in the Jermyn 

Street Museum, but none are sufficiently well preserved to allow of a full specific 
diagnosis. The slit-band cannot be seen in the casts or impressions, and the 
ornamentation is not discernible. The shell labelled B. discus, Edgell MS. [28045], 
from the Lower Llandovery of Blaen-y-cwm, may be identical, but is itself too 
fragmentary for a satisfactory determination. The outer whorl does not increase 
in size so rapidly as in Z. gmyi or Z. gmyi var. shallochensis, and more resembles 
the species described by Lindstrom as Oyrtulites d·iscns, Lindstr.,1 which is the 
type of the genus Zonidiscus. 

Gemts SALPINGOSTOMA, Roemer. 

Gene1·ic Ohamcters.-Shell symmetrically coiled in one plane; whorls numerous, 
enlarging gradually, scarcely embracing; umbilicus large, open. Mouth abruptly 
expanded at maturity, forming a trumpet-like aperture, subcircular in shape; 

1 Lindstrom, op. cit., p. 84, pl. vii, figs. 18-21. 
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peristome thin, the outer portion slightly sinuate. Inner whorls with a slit-band 
which is replaced in outer half of last whorl by a long narrow slit not extending 
to apertural expansion but closed some distance behind it. Surface marked with 
simple or sublamellose transverse growth-lines or rugre and with more or less 
oblique irregular sometimes interrupted or wavy revolving lines. 

The relations of this genus and the usage of the name Salpingnstomn are dis­
cussed by Koken,I Ulrich and Scofield,2 and Perner.3 The definition given by 
Ulrich and Scofield and the limitations assigned by them to the genus are here 
adopted. The type-species is S. megalostmna, Eichwald, of the Russian Ordovician, 
The true position of Salpingostoma in the scheme of classification adopted in this 
Memoir is somewhat doubtful, but it may be provisionally assigned to the group 
Fissidorsata. 

1. Salpingostoma asteroideum, sp. nov. Plate XI, figs. 22, 23 ; Plate XII, 
figs. 1, 2. 

Specific Ohamclers.-Shell of 2-2! whorls, loosely coiled, in contact but not 
overlapping, rapidly increasing in size (especially in height) to mouth, which is 
suddenly expanded at right angles to plane of shell to about three times the width 
of outer whorl. Outer whorl rounded, with weak dorsal carination developed 
especially near mouth, but elsewhere with subcircular cross-section, increasing 
rapidly in height near mouth. Umbilicus deep, open, exposing inner whorls, with 
centre at about one-fourth height of shell. Mouth immensely expanded, sub­
circular, rather higher than wide, with inner lip reflexed and extending below base 
of whorls; width of mouth about three times that, of outer whorl; outer lip with 
small central emargination. Surface of shell covered with coarse strong, gently 
arched rounded rugre regular and equidistant, meeting carina at 60°-75°, becoming 
weaker near mouth and dying out on expansions of peristome, with fine weak 
sinuous revolving spiral lines over the whole shell diverging slightly on each side 
from carina near aperture. Dorsal slit very narrow, usually concealed by carina. 

Dimensions.-Width of mouth about 35 mm. ; height of mouth about 40 mm. 
Bm·izon.-(1) Drummuck Group (Starfish Bed), Upper Ordovician; (2) Upper 

Bala Beds. 

Locality.-(1) Thraive Glen, Girvan ; (2) ? Tyrone. 
Remarlcs.-The types of this species come from Thraive Glen and are in 

Mrs. Gray's Collection. The immensely expanded mouth and the few whorls and 
ornamentation closely resemble S. gmnde (Barr.),4 from stage D in Bohemia, and 

1 Koken, ' Gastrop. Balt. Untersilur.,' p. 131. 
~ Ulrich and Scofield, op. cit., pp. 851, 89'7-900. 
3 Perner, op. cit., p. 96. 
4 Perner, op. cit., p. 9'7, p]. lxniv, figs. 12-14; pl. lxxxv, figs. 22·-32; text-fig. 69a-f. 
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the species are undoubtedly closely allied. It is probable that the shell described 
by me as Belle1·ophon? multirugatus 1 from the Redhill Beds (Upper Bala) of the 
Haverfordwest area is also closely related, but it is not well enough known to 
make a complete comparison ; the ornamentation seems almost identical. The 
crushed and distorted specimen said to be from Mulloch described and figured by 
McCoy 2 as B. subdecussa.tus, of which his figure was an inaccurate restoration, 
appears to present many points of similarity; the matrix is not that of the 
typical Mulloch Hill Sandstone, and the mode of preservation so much resembles 
that of S. aste1·oidewrn from the Starfish Bed that I am inclined to think this is its 
true horizon. 

The dorsal slit is not well seen in any of our specimens, but its presence can 
here and there be detected, though near the mouth its place is always occupied by 
the weak carina. One fragment [20713] of a shell from Tyrone in the British 
Museum probably belongs to this species. 

2. Salpingostoma buccinoideum, sp. nov. Plate XII, fig. 3. 

Specific Ohamcters.-Shell sublenticular, somewhat compressed; composed of 
3-4 whorls in contact but not overlapping, rapidly increasing in height and less 
rapidly in width. Whorls sublanceolate in cross-section with gently convex sides, 
somewhat swollen near base and acutely carinated dorsum; terminal part of outer 
whorl free and suddenly expanding into large trumpet-shaped mouth of sub­
circular shape; inner lip free. Un'lbilicus wide, shallow, open, exposing all the 
inner whorls ; umbilical edge rounded. Traces of slit in dorsal carina. Surface 
of shell unknown. 

Dimensions.-Height of shell, 27·0 mm.; height of outer whorl before becoming 
free, 12·0 mm.; width of ditto, ~)·0 mm.; width of mouth, c. 30·0 mm.; height of 
mouth, c. 20·0 mm. 

Horizons.-(]) Balclatchie Group (conglomerate), Lower Ordovician. (2) 
Stinchar Limestone G1·oup, Lower Ordovician?. 

Localities.-(1) Balclatchie, Girvan ; (2) Minuntion, near Girvan. 
Remade.<~.-There is only one good specimen of this species from Balclatchie in 

Mrs. Gray's Collection, and this is chosen as the type; for the Minuntion specimen 
is poor and of doubtful reference. The large trumpet-shaped mouth and com­
pressed carinate whorls are distinctive features. Perhaps Salp. comp1·esswn 
(Eichw.),8 is allied to it, and Salp. megalostoma, Eichw.4 also shows points of 
resemblance. 

1 Reed, 'Geol. Mag.' [5], vol. iii (1906), p. 365, pl. xx, figs. 11, 11 a. 
1 McCoy, 'Syn. Brit. Pal. Foss. Woodw. Mus.,' p. 311, pl. 1, L, fig. 25 (non 25a). 
:1 Eichwald, 'Leth. Ross.,' vol. i, pt. 2, p. 1068, pl. xli, fig. 9. 
4 Ibid., p. 1069, pl. xli, figs. 5 a-c. 
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3. Salpingostoma etheridgei, sp. nov. Plate XII, fig. 4. 

Specific Ohamctm·s.-Shell large, of 2-3 whorls in contact and slightly over­
lapping, rapidly increasing in height and more gradually in width, weakly carinate, 
subelliptical in section; sides convex, rounded, without umbilical edge. Umbilicus 
large, open; centre situated at less than one-third' height of shell. Mouth rather 
suddenly expanded, more than three-fourths the height of sheH; inner lip reflexed 
on to second whorl. Slit-band well marked, narrow, situated on low keel, with 
raised edges and distinct on inner portion of outer whorl, but becoming closed and 
represented only by sharp carination in outer three-fourths of whorl. Surface of 
shell smooth. 

Dimension~.~ Height of shell about 55·0 mm. ; width of outer whorl near 
mouth about 28 mm. 

Ho,.izon.-Stinchar Limestone Group, Lower Ot·dovician . 
.Locali(11.-Craighead, Girvan. 
Remttrlcs.-The two species which most resemble it seem to be Salp megalosto111a, 

(Eich w.) 1 from the Russian Orthoceras Limestone and S. comp1·Pssum ( Eich w. )1 from 
Stage C. Our Salp. buccinoidelwt differs by having less regularly swollen sides, a 
sublanceolate ipstead of subcircular transverse section, a decided umbilical edge, 
a more acute dorsal carination and a ft·ee inner lip. rrhe type of this species is in 
Mrs. Gray's Collection. 

4. Salpingostoma multirugatum (Reed). 

1906. Belleropkon? multirugaiuB, Reed, Geol. Mag. [5], vol. iii, p. 365, pl. u, figs. 11, 11 a. 

Specific Ohamctm·s.--8hell with outer whorl rounded, rapidly enlarging 
towards mouth and embracing (?) inner whorls; dorsum broad, rounded, with low 
distinct narrow carina. Mouth transversely expanded with refl.exed lip. Shell 
crossed by regularly arranged strong low rounded subequal broad transverse ribs, 
closely placed, separated by grooves of nearly equal width, curving back in a broad 
V of about 150° over the keel without interruption, but dying out on the margins 
of the mouth and becoming weaker on the umbilical slopes of the whorls; surface 
of ribs crossed by delicate fine revolving equiuistant strire parallel to the keel, but 
becoming sinuous, broken and irregular near the mouth. 

Ho1·izon.-R_~dhill Beds, Upper Ordovician. 
Localities.-Prendergast Place; Mill Lane, Haverford west. 
Rema1·ks.-The original specimen on_ which this species was founded came 

1 Eichwald, 'Leth. Ross.,' vol. i, pt. 2, p. 1069, pl. xli, figs. 5 a-c; Koken, 'Neues Ja.hrb. f. Miner.,' 
Beil. Bd. vi (1889), p. 384, pl. xiii, figs. 6, 9, 9 a; idem., 'Ga.strop. Ba.lt. Untersilur.' (1897), p. 134. 

2 Eichwald, ibid., p. 1068, pl. xli, fig. 9. 
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from the Redhill Beds of Haverfordwest ·and is in the Sedgwick Museum. The 
position and affinities of this species were regarded as doubtful by me when I 
described it, but now there can be no uncertainty as to its reference to the genus 
Salpingostoma and its close affinities to the Girvan species S. asteroidettm and to S. 
g1·ande (Barrande),1 from ttage D in Bohemia. The specimens are crushed, 
distorted and imperfect, and the species is not capable of a completely satisfactory 
definition. It seems to have reached a large size, the mouth of some measuring 
50-'i'O mm. across. 

5. Salpingostoma 1 infundibulum (Salter MS.). Plate XII, fig. 5. 

1878. Belleropkon infundibulum, MS. [? Salter], Cat. Camb. Silur. Foss. Mus. Pract. Geol.rP· 123. 

Specific OhamctM·s.-Mouth immensely expanded, forming a large free sub­
circular flattened saucer; dorsal lip with small shallow open emargination followed 
by a narrow continuous groove on inner surface (occupied by open slit?) corre­
sponding to keel on outer surface and continued on to dorsum of outer whorl. 
Ornamentation of inner surface of oral expansion composed of strong sinuous 
frequently broken and irregularly interrupted concentric rugre, with fine regular 
concentric strire between them. Outer whorl of shell just before expansion of 
mouth broadly transverse and deeply trilobed, consisting of median narrow 
strongly-elevated subangular portion and rounded lateral portions; lower portion of 
outer whorl free, not interrupting or indenting lower lip. 

Dimension.~.-Height of oral expansion, 43 mm. ; width of ditto, 45 mm.; width 
of outer whorl before oral expansion, 18 mm. 

Hm-izon.-Lower Ludlow. 
Locality.-Vinnal Hill. 
Remarks.-The peculiar trilobation of the outer whorl and the ornamentation 

of the oral expansion distinguish this imperfectly known sheJl, of which there is 
only the type specimen [28070] in Jermyn Street giving a full front view of the 
mouth. Its generic reference is doubtful. 

6. Salpingostoma, sp. 

In a specimen of a species of Stllpingo.~toma. from the Sholeshook Limestone in 
the Sedgwick Museum we get only a full front view of the mouth. This is sub­
lanceolate in shape, higher than wide, pointed acutely above, but-rounded below; it 
is widest across the middle. The lips are as usual suddenly reflected outwards at 
right angles to the plane of the shell, the lower lip being about one-fourth the 
height of the whole aperture and the upper lip about one-half the height; there 

1 Perner, op. cit., p. 97, pl. lxxiv, figs. 12--14; pl. lxxxxv, figs. 22-32; text-fig. 69. 
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is also a small V -shaped do1·sal sinus. The presence of a sharp keel on the 
dorsum near the mouth is indicated in the cast. Perhaps this shell is allied to S. 
1·ichmondense, Ulrich,1 but it is too imperfectly known for an accurate comparison. 

Dimensions.-Height of mouth, c. 55 mm. ; width of mouth, c. 40 mm. 
Hm-b.on.-Sholeshook Limestone, Upper Ordovician. 
Locality.-Sholeshook, Haverford west. 

Sub-G1·mtp 'rEaEaaoooRsATA. 

Genus TB.E:MATONOTUS, Hall. 

Generic Characters.- Shell enrolled like Salpingostmna. Mouth suddenly 
expi).nded, trumpet-shaped; border entire. Umbilicus wide, open, exposing inner 
whorls. Dorsum of each whorl with median row of closely-placed numerous 
rounded openings. Sculpture of shell consisting of revolving ridges and transverse 
undulating lamellre. Shell composed of three layers with a fourth external one 
developed in old individuals. 

Without discussing here the validity of the separation of Phmgmosfoma from 
T1·ematonotw~, into which question Perner2 has gone at some length, we use the 
generic name here in the same manner as he does, which is more restricted than 
that adopted by Ulrich and Scofield.8 The type is T. a.lphms, Hall [? = Bucania 
chicagoensis, McChesney], from the Niagara Group, and the genus seems almost 
limited to the Upper Silurian. 

Bellerophon dilata.tus, Sowerby;t. is a well-known British example, and the 
specimens in the British Museum described by Mr. R. B. Newton as T·rema.tonotus 
b1·itannicus' are now referred to this species (see below). 

1. Trematonotus aymestriensis (Sowerby). Plate XII, figs. 7, 8. 

1889. Belleropkon aymestriemil, Sowerby, in Murchison's Silurian System, p. 616, pl. vi, fig. 12. 
1848. Belleropkon aymestrienBiB, Sowerby, Ferussae and D'Orbigny, Hist. Nat. Ceph., vol. i, p. 216, 

pl. viii, fig. 15. 
? 1860. Belleropkon aymestrienlis, Sowerby, Eichwald, Leth. Ross., vol. i, Anc. Per., p. 1084. 
1885. Belleropkon dilatatm, Sowerby, Etheridge (part), Brit. Pal. Foss., p. 119. 
? 1884. Tremanotu1 compresBUB, Lindstrom, Silur. Gastrop. Pterop. Gotland, p. 87, pl. iv, figs. 8-12. 

Specific Oharacters.-Shell discoidal, of 4-5 whorls in contact but scarcely 
I Ulrich and Scofield, op. cit., p. 903, pl. b:vii, figs. 39, 40. 
!I Pemer, op. cit., pp. 104, 121. 
s Ulrich and Scofield, op. cit., p. 851. 
4o Murchison, 'Silur. Syst.,' P• 627, pl. xii, figs. 23, 24. 
' Newton,' Geol. Mag.' [3], vol. ix (1892), p. 387, pl. ix. 
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overlapping. Umbilicus large, shallow, open, exposing all the inner whorls. 
Whorls transversely elliptical, about twice as wide as high, increasing very slowly 
in size to near month where the height increases rather more rapidly; dorsum 
gently conv~x or flattened, except near mouth ; umbilical edges subangular, becom­
ing more ro\mded near mouth .. Median line of oval foramina on narrow band on 
dorsum, gradually increasing in size and in distance apart towards mouth. Regul~r 

revolving thick lines on dorsum, 12-14 on each side of the row of foramina, 
becoming coarser and less regular on oral expansion. Mouth large, trumpet­
shaped, rather suddenly expanded, subcircular, with lower lip reflected but not 
descending as low as centre of umbilicus. 

Dimensions : 
I. II. 

Height c. 80 mm. c. 70 mm.-
Thickness ·c. 30 , c. 35 " 

Hu'rizon.-(i) Aymestry Limestone; (2) Lower Ludlow. 
LocaUties.-(1) Aymestry; Leintwardine; (2) Mary Knoll, Ludlow. 
Rema1·k.s~-The type specimen [6709] in the Jermyn Street Museum is an 

imperfect internal cast, but it shows some of the foramina on the dorsum, though 
Sowerby did not mention them. The other specimen [28003] from Leintwardine 
is a more complete internal cast, and was labelled by someone Trematonotus 
cornpressus, Lindstrom, with a query, to which species it is undoubtedly closely 
allied. It differs from Tr. dilatatus in the more discoidal form of the shell, the 
larger and more open umbilicus, the more flattened dorsum', the sharper and more 
marked umbilical edges, and the oval shape of the foramina and more complete 
chain of them on the dorsum. The mouth also seems to have been relatively 
smaller, but this is doubtful. 

Sowerby's description of his Aymestry form is as follows : " Thick, discoid, 
with a broad, rather flat margin; whorls few, their section transversely oblong 
and but slightly indented by the preceding whorl; aperture expanded. The 
greater part of the mouth is, in this specimen, broken away, but enough is left to 

show that it expands; is it not possible that if it were perfect it would prove to 
be like B. dilatatus (pl. xii, f. 23 and 24)? Diameter 3! inches, thickness 2 inches 
10 lines. Loc. Aymestry." 

Lindstrom (op. cit., p. 88) mentions this species as apparently nearly related to 
his Pr. compresstts. Of the specimens in the Jermyn Street Museum [28071, 
28072] from the Lower Ludlow of Mary Knoll belonging to T. ayrnestriensis 
one of them [28071] shows the external ornamentation and the line of foramina; 

2. Trematonotus dilatatus (Sowerby). Plate XIII, fig. 1. 

1889. Belleroplum dilatatu, Sowerby, in Murchison's Silur.ia.n System, pp. 622, 627, pl. xii, figs. 28, 24. 
1876. BeUeroplum dilatatul, Sowerby, Baily (par•), Oharact. Brit. Fossils, p. 65, pl. uii, figs. 1 a, 1 b. 
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1884. Bellerophon dilatatus, Sowerby, J. D. La. Touche, Handbook to the Geology of Shropshire, p. 73, 
pl. xiv, figs. 489-491. 

? 1884. Tremanotus longitudinalis, . Lindstrom, Silur. Ga.strop. Pterop. Got.la.n·d, p. 86, pl. iv, 
figs. 1- 7. 

1892. Trernatonotus britannicus, R. B. Newt<ln, Geol. Mag. [3], vol. ix, p. 337, pl. ix. 
Non 1843. Bellerophon dilatatus, Sowerby, va.r., Portlock, Geol. Rep. Londond., p. 398, pl. xxix, fig. 1. 
Non 1852. Bellerophon dilatatus, McCoy, Syn. Brit. Pa.heoz. Foss. Woodw. Mus., fa.sc. ii, p. 309. 
Non 1860. Bellerophon clilatatus, Sowerby, Eichwa.ld, Leth. Ross., vol. i, Anc. Per., p. 1067. 

Specific Oharacters.-Shell discoidal; whorls few, transverse, about twice as 
wide as high, slightly overlapping, slowly increasing in size to mouth. Umbilicus 
open, rather deep, more than half the diameter of the shell ; umbilical edges 
rounded. Outer whorl with gently convex dorsum becoming more convex and even 
subangular towards mouth, with a narrow median ridge developed in the distal two­
thirds showing along it a few large oval foramina set at snbequal distances apart. 
Mouth large, subtriangular or cordate, higher than wide, with rather abruptly 
reflexed, much expanded flattened margins, having the upper lip vertical and 
about twice as wide as the lower lip, and the lateral lips gradually decreasing in 
width to the lower lip, which descends owing to its reflection as low as centre of 
umbilicus and is interrupted medially by the inner part of the outer whorl. Small 
dorsal emargination in upper lip. Exterior of shell ornamented with rather closely­
set thick revolving slightly sinuous lines parallel to central ridge but diverging 
slightly on expanded margins of mouth, and with a few transverse growth-lines. 
Interior of mouth with expanded margins showing simila1· thick re'volving lines 
concentrically striated and diverging outwards in a pinnate fashion on each side 
of the median line of the upper lip. 

Dimensions : 
I II 

(6712) (4597) 
Height of shell with oral expa~sion c. 95 mm. c. 105 mm. 
Height of shell to base of mouth c. 38 , c. 40 , 
Width of mouth . c. 65 , c. '75 , 
Width of outer whorl at base of mouth c. 20 , c. 23 , 

HO'I-izons ... -(1) Wenlock Limestone; (1 a) Wen lock Shale; (2) Lower Ludlow r; 
(2 a) Woolhope Beds . 

. Loca.litles.-(1) Burrington, near Ludlow; (1 a) Dudley; (2) Kingsland; 
?Mary Knoll, Ludlow; (2a) Worcester Railway, Malvern [280'75]. 

Remal'lcs.-Tbere are two excellent specimens in the Jermyn Street Museum, 
of which Sowerby's original type from Burrington [6712] (Sowerby, op. cit., pl. 
xii, fig. 23) is rather less perfect than the other [ 459'7], the locality of which is 
doubtful. Sowerby's description is as follows : "Discoid, smooth; sides largely 
umbilicated; margin broad, slightly convex, with a central ridge; whorls few; 
aperture· suddenly dilated to a much greater diameter than the spire and enclosing 

11 
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it, orbicular; Diameter of the spire 1 inch 8 lines, thickness 1 inch, longest 
diameter of the aperture 3 inches, rather longer than wide. The last whorl before 
it expands to form the large aperture, is twice as wide as long. The edge of the 
aperture embraces two-thirds of the discoid spire; the front of it has no fissure, 
although there is a ridge upon the whorl which indicates the existence of such a 
fissure at an earlier period of growth. Two of our specimens show furrows 
inside the mouth ; the one from the Lower Ludlow Rock is nearly smooth, but has 
slight indications of them; may not the former be impressions of the outer surface P 
Loc. Burrington, near Ludlow." 

It will be noticed that he does not mention the foramina, but there are distinct 
traces of their presence in his type-specimen, though it is not as well preserved 
in th~s region· as could be wished. The presence of external revolvir~g ridges 
is also doubtful, as the shell is missing on the dorsu_m. 

Lindstrom1 was doubtful if his '1'. longitudinali.'f was identical with Sowerby's 
species, and remarked that neither Sowerby nor McCoy make mention of the 
presence of foramina in the dorsal line. McCoy's2 description of the species was 
based on the Girvan specimens from Mulloch Hill, which show the revolving lines 
distinctly and are here regarded as a separate species referable to Phragmostoma 
(see Phr. decipiens). 

R. B. Newton (op. cit.) has given a full description of certain specimens in the 
British Museum, from the Wenlock Beds of Dudley, which he describes as 'J'tremato­
notus b1-itannicus, but it does not seem possible to separate them from Sowerby's 
B. dilatatus, though they are very much better preserved than the latter's types, 
and show the foramina on the dorsum with great clearness as well as the ornamen­
tation of thick sinuous revolving lines. Newton states that there is no sign of an 
apertural sinus and that the margin is entire, but the broad shallow open notch 
figured by Lindstrom in his Tr. longitudinalis appears to exist. 

The specimen [27997] from the Wenlock Shale of Dudley in the Jermyn 
Street Museum, though distorted, may be referred to this species ; it shows well 
the spiral lines and foramina as in Newton's figured specimens of Tr. britannicus, 
but concentric strire seem more developed round the reflected margins of the 
mouth where the spiral lines have completely died out. 

The difference in the appearance of the exterior of these shells seems largely 
due to the fact that the shell itself consists of more than one layer, the inner one 
bearing the revolving lines, as Perner8 has pointed out. 'l'he Bohemian species 
Tr. hlrraunensis, Perner,4 from Stage Ee2, which shows the structure distinctly, is 
allied to our Tr. dilatatus. 

1 Lindstrom, op. cit., p. 86, pl. iii, figs. 39, 40; pl. iv, figs. 1-7. 
2 McCoy, op. cit., p. 309. 
s Pemer, op. cit., pp. 104, 105. 
4 Ibid., p. 114, pl. lnxii, figs. 26-29; pl. b:xxvi, figs. 45, 46; text-figs. 80-82. 
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It is possible that several varieties are included under the specific name T1·. 
dila.tatus; but the evidence is hardly sufficient to separate them satisfactorily, 
except in the case of the form from Woodland Point described below. The 
specimen [28060] from the Upper Llandovery of Bog Mine, Shelve, may belong to 
a distinct variety, but is too poor for description. 

3. Trematonotus dilatatus, var. nov. girvanensis. Plate XIII, figs. 2, 3. 

Varietal Oha.ravte1·s.-This shell, of which the types occur in Mrs. Gray's 
Collection, ag1·ees with the type-form in general characters, but the umbilical 
edges seem to be subangular, and the oval aperture subcircular or transversely 
elliptical in shape, tlie upper lip being less high and the lower lip especially 
narrower, for it only descends about one-fourth the distance from the base of the 
mouth to the base of the shell, and therefore does not reach the centre of the 
umbilicus. The foramina along the middle line of the dorsum also are smaller, but 
in no case are they well preserved. 'l'he whole shell seems more globose and 
the whorls relatively broader than in the type; but owing to crushing and 
distortion of the specimens this may be more apparent than real. 

Dimensions.-Height of shell (with oral expansion), 67 mm.; height of ditto 
to base of mouth, 27 mm.; width of mouth, 6+ mm.; width of outer whorl at base 
of mouth, 21 ntm. 

H01·izon.-Saugh Hill Group, Llandovery Series. 
Locality.-Woodland Point, Girvan. 

4. Trematonotus portlocki, sp. nov. Plate XIII, fig. 4. 

1843. BeUerophon dilatatu1, Sowerby, var., Portlock, Geol. Rep. Londond., p. 398, pl. xxix, fig. 1. 
1875. Bellerophon dilatatm, Sowerby, Baily (par1), Charact. Brit. Fossils, vol. i, Palreoz., p. 65 (non 

pl. xxii, figs. 1 a, 1 b). 

Specific Ohal'acters.-Shell of few volutions; whorls low, transverse, wider than 
high, with broad gently convex dorsum; umbilicus large, open, exposing imi.er 
whorls (?); umbilical edges angular or subangular. Median band narrow, 
flattened, slightly raised, continuous, bearing small oval contiguous foramina (?). 
External surface of dorsum ornamented with closely-placed thick revolving lines, 
20-24 on each side of slit-band, decussated by fine closely-placed transverse lines. 
Mouth abruptly expanded to a great size, being in height more than twice the 
diameter of the shell, subcircular in shape, rather higher than wide, with slight 
dorsal emargination and with whole margin reflexed and flattened, but not covering 
last whorl in front, wider dorsally than laterally, and marked with concentric strire; 
whole interior of mouth ornamented with closely-placed thick revolving lines 
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similar to those on dorsum, curving <?utwards slightly on each side of a median 
impressed groove running up to marginal dorsal sinus. 

Dimensions.-Height of shell (without oral expansion), c. 20 mm.; height of 
mouth, c. 47 mm.; width of mouth, c. 44 mm. 

llorizou.-Upper Bala B.eds. 
Locality.-Desert.CJ·eat, Tyrone. 
Rema1·k.~.-There is only one specimen, the type [27996] .of this species, 

and it is in the Jermyn Street Museum; the apertural side which Portlock 
correctly figured is complete, but the umbilicus and dorsal parts are obscured by 
matrix. The raised continuous median band and the ornamentation mark it off 
at once from the typical T1·. dilatafu.<i (Sow.), though Portlock says that Sowerby's 
description "exactly suits" it. The foramina on the slit-band are very il!distinct, 
but seem to be small and contiguous. 'rhe raised band and general aspect some­
what resemble T1·. longitudinalis, Lindstr.,1 but the finer and more 1·egnlar ornament 
and the greater sharpness of the umbilical edges are distinctive features. The 
band, as in that species, seems to become narrower and sharper and to lose its 
foramina on the oral expansion. 

Ueuus PBRAGMOSTOMA, Hall (emend. Koken). 

Ueneric Ohamcte?·s.-Shell of same general shape and structure as 'Prematonotu.~, 
hut with dorsum possessing only one opening or a sma11 number of orifices. These 
orifices only occur on the outer whorl towards the mouth and are borne on a 
median ridge bordered on each side by a groove ; the rest of the dorsum of the 
outer whorl is smooth. · . 

The generic name is here employed in the manner followed by Perner (op. cit., 
p. 121 ), who adopted Koken's 2 definition. The single species described below 
is doubtfully referred to this genus. 

1. Phragmostoma decipiens, sp. nov. Plate XIII, figs. 5-7. 

1852. Bellerophon dilatatus, Sowerby, McCoy, Syn. Brit. Pal. Foss. Woudw. Mus., fasc. ii, p. 309 
(non Sowerby). 

Specific Ohm·acte?"s.-Shell subglobose, subdiscoidal, of 4-5 broad transverse 
whorls, slightly overlapping to about one-fourth or one-fifth their height; umbilicus 
conical, deep, rather large, being rather more than one-third the diameter of the 
shell, exposing all the inner whorls; umbilical edge subangular to rounded; 

1 Lindstrom, op. cit., p. 86, pl. iv, figs. 1-7. 
2 Koken, 'Die Leitfossilien' (1896), p. 99. 
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umbilical slope very steep. Whorls transxerse, low, about twice as wide as high, 
with distal third of outer whorl nearly straight, increasing slowly in height to 
month but more rapidly in height in distal third; dorsum gently rounded or 
slightly flattened except in distal third where it becomes carinated with a sharp 
median angulation. Mouth transverse, slightly ex.panded at sides (but not 
abruptly), with lower lip re:O.ected and thickened ; upper. lip JIOt re:O.ected or 
thickeued, but with broad open very shallow V-shaped emargination followed by 
long narrow median slit and then by slightly ?epressed band showing obscure 
traces of small oval foramina. Surface of shell ornamented with (1) closely-placed 
fine transverse stt·ire, becoming stronger and squamose near margins of aperture 
and curving back to meet median line at about 60°; and with (2) weak low rounded 
regular equal revolving ridges parallel to median line and becoming stronger and 
more distinct on umbilical slopes where theyare slightly oblique to the suture-lines, 
and are finely cancellated by the transverse stl'ire. 

Dirnensions.-Height, c. tiO mm.; thickness, c. 20 mm.; diameter of umbilicus, 
c. 24 mm. 

H01izon.-Mulloch Hill Group, Llando~ery Series. 
Locality.-Mulloch Hill, Girvan. 
Rerna1·lcs.-This large shell, of which the types are in Mrs. Gray's Collection, 

was referred by McCoy to '1~·. dilatatus (Sow.), and in fact he only mentioned this 
Girvan locality for the oc.currence of the species. The specimens which he thus 
labelled in the Sedg~ck Museum and the more abundant and more illustrative 
material in Mrs. Gray's Collection show that it cannot be considered identical with 
Sowerby's form. The non-reflection of the upper lip of the mouth, the narrow 
median dorsal slit, the much smaller expansion of the mouth and depressed median 
band are sufficient to separate it, though the general shape of the shell and 
character of the ornamentation are on the whole closely similar. Indeed there was 
at first some doubt in my mind whether it was separable from the form from 
Woodland Point described above as T1·em. d-ilatatus var. girvanensis, but the 
reduced sharpness of the umbilical edge, the presence of the median slit on the 
dorsum, the simple non-re:O.ected and unthickened upper lip, the stt:aightening of 
the la.st part of. 'the outer. whorl, the strong transverse strire and the depressed 
median band are distinguishing features. '~rhe ornament of longitudinal revolving 
lines is almost identical. As to the genus to which this Mulloch Hill shell should 

· be referred, Pkra.grnostorna seems more suited to receive it than '1'1·ematonotus, and 
we may compare Plt1·. cim~s (Barr.) 1 from Stage Ee 2 for the double ridge or 
slit-band on the last whorl and for the ornament, and Plw. nobile (Barr.) 2 for the 
carination and foramina near the mouth. 

1 Pemer, op. cit., p. 125, pl. cciv, figs. 20-:30; text-figs. 89, 90. 
2 Ibid., p. 122, pl. b:x.x:ii, figs. 6, 7 ; pl. lxx:.xvi, figs. 43, 44 ; text-figs. 87 a-d. 
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Genus CARINAROPSIS, Hall. 

Geunic OhamctP1's.-Shell composed of little more than two whorls, the inner 
one very small, scarcely embraced by the outer, and more or less free; outer whorl 
very large, rapidly expandE!d ; dorsum sharply carinated, becoming less angular 
towards aperture; [slit-band occasionally distinguishable?]. Mouth very large, 
with everted margins; dorsal lip thin, sinuate and centrally notched ; inner lip 
entire, reflexed [with broad thick inner plate bearing median ridge] ; mner 
aperture to whorls covered [always ?] by triangular flat operculum. 

Ulrich and Scofield 1 believe that this genus should include the genus 
Pterotheca, Salter, the Girvan representatives of which have been described by the 
present author 1 amongst the Pteropoda. Perner,3 however, puts Ca1·i9wropsis 
(which he spells Oori11a1·iopsi.~) in his group Bucanioidea. In Zittel-Eastman's 
' Text-book of Palreontology' (2nd edit., 1913, p. 523) the genus is put in a 
family by itself after the family Bellerophontidre, but Ptm·otheca is included with 
the Pteropoda and placed in the family Hyolithidre. A discussion of the charac­
ters of Oarinaropsis and of the diverse usage of the name by various authors is 
given by Perner. Our British specimens do not help to clear up the difficulties 
connected with it. I have not seen any trace of a slit-band in any examples, and 
I much doubt if forms possessing this structure should be included in this genus, of 
which the type-species is 0. carinnta, Han,• of the Trenton Group. 

1. Carinaropsis gracilis' sp. nov. Plate XIII, figs. 8, 9. 

Specific 0/tamcters.-Shell of 1-1} whorls, scarcely embracing, acutely carinate, 
triangular in section; umbilicus small, situated at about one-fourth the height of 
shell. Outer whorl very rapidly increasing in size to about three or four times the 
height and width at peristome. Mouth large, much expanded laterally, trans­
versely elliptical in shape, with broad acute shallow V-shaped sinus in outer lip; 
apertural lobes rounded, very large, laterally extended and flattened, inner lip 

. ' 
somewhat deflected. Surface of shell with fine transverse strire and growth-lines 
concentric to margin near peristome. 

Dimensions : 
I 

Height of shell c. 16·5 mm. 
Width of mouth c. 18·5 , 

Horizon.-Balclatchie Group, Lower Ordovician. 
Localities.-Ardmillan; Balclatchie; Dow Hill, Girvan. 

1 Ulrich and Scofield, op. cit., pp. 85'7, 926. 

II 

21 mm. 

27 " 

2 Reed, 'Trans. Roy. Soc. Edinburgh,' vol. xlvii, pt. ii, no. 9 (1909), p. 215. 
s Pemer, op. cit., p. 90. 
"' Hall, 'Palmont. New York,' vol. i (184'7), p. 183, pl. xl, figs. 1 a-c. 
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Rema1·/cs.-Thisshell is allied to 0. acnta, fir. & Scof.,1 and 0. ereplanata, Ulr.,• 
but the internal septum is not visible in any of our specimens from Girvan. The 
species from the Corona Beds of Roman Fell near Appleby described below bears 
much resemblance to this Scottish one, the type-specimens of which are in 
Mrs. Gray's Collection. 

2. Carinaropsis maccoyi, sp. nov. Plate XIII, fig. 10. 

1852. BeUerophon carinatus, Sowerby, McCoy (pars), Syn. Brit. Pal. Foss. Woodw. Mus., fasc. ii, 
p. 309. 

Specific Oha.mctel'.<~.-Shell of few whorls, carinated; outer whorl acutely 
angular,· wedge-shaped, rapidly increasing in height, with sharp dorsum and 
suddenly expanded mouth. Umbilicus small, open, partly exposing 1-2 inner 
whorls; umbilical edge subangular; umbilical slope very steep. Mouth transverse, 
wider than high, with everted margins and inner lip descending nearly to base of 
shell ; large deep V -shaped sinus in outer lip. 

Dimensions.-Height of shell, 3·50 mm.; width of mouth, 4·75 mm. 
Horizons.-(!) Middle Bala; (2) Corona Beds, Bala Series. 
Localities.-(!) Dolydd Ceiriog Waterfall, E. of Berwyn Mts. ; (2) Roman Fell, 

near Appleby. 
Rema'rlrs.-'l'he two small specimens in the Sedgwick Museum from Dolydd 

Ceiriog which McCoy and Salter labelled respectively Belle'rophon acutus and B. 
carinatus, are quite distinct from typical examples of these species. The very large 
transversely expanded and refiexed mouth, the very rapid increase in t.he height of 
the outer whorl, the small number of whorls, the small umbilicus and whole 
appearance of the shell at once distinguish it. But it bears a considerable resem­
blance to Om·inaropsis acuta., Ulr. & Scof.,8 from the Black River Group of Minnesota. 
Th_e specimens from Roman Fell are mostly larger than those from Dolydd Ceiriog, 
but seem referable to the same species. The Dolydd Ceiriog shell is chosen as the 
type of our species. 

Species of Bellet·oph.ontacea of uncertain, va.lue.-The four very fragmentary 
specimens [28046-49], from the Lower Llandovery of Blaen-y-cwm, which Salter4 

named Bellerophon ionit:us, but did not describe or figure, are in the Jermyn Street 
Museum. They are too imperfect and broken to allow of any specific description. 

'l'he same poor state of preservation likewise prevents any satisfactory deter-
mination of the solitary specimen [28045] from the same horizon and locality and 

1 Ulrich a.nd Scofield, op. cit., p. 928, pl. hii, figs. 6-9. 
I Ibid., p. 929, pl. lxii, fig. 5, 
s Ulrich and Scofield, op. cit., p. 928, pl. b:ii, figs. 6-9. 
' • Cata.l. Camb. Silur. Foss. Mus. Pract. Geol.' (1878), p. 67. 
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in the same Museum to which Wyatt EdgelP attached the MS. name of Bellerophon 
discus, but it probably is refer·able to the genus Zonidiscus rather than to O:.rtJdismts 
(see p. 74). It seems to resemble in general characters the shell called Omydiscus 
annula.1·is, Pernet·,2 from Stage Ee 2 in Bohemia. 

ADDMNDUM. 

Salpingostoma shallochense, sp. nov. Plate XII, fig. 6. 

Specific Oha.mctm·s.-Shell composed of few whorls in contact but not over­
lapping, slowly increasing in size to mouth, circular or subcircular in sectiop, but 
with dorsum of last whorl weakly carinated towards mouth. Oute_r: w_horl 
ornamented with transverse rugre set some distance apart and slightly arched back 
in middle so as to form a wide angle on the dorsum, which shows distinct traces of a 
median slit with compressed, somewhat sinuous (?) edges. Mouth suddenly and 
immensely expanded nearly at right angles to plane of shell, forming a trumpet­
shaped· subcircular peristome with flattened lips about five times the diameter of 
outer whorl; inner lip refiexed and descending below base of whorls; outer lip . 
entire, without median emargination, but with faint median ridge on its outer 
surface in continuation of dorsal slit on last whorl. Surface of peristomal 
expansion marked with low concentric growth-ridges and ornamented with 
numerous radiating thick rounded raised lines, mostly equidistant and regularly 
disposed, minutely wavy on the inner and lateral portions, with the broader inter­
spaces occupied by -t-7 much finer similarly wavy thread-like radial lines. Inner 
surface of peristome showing numerous fine straight radiating strire and a few 
concentric growth-ridges. 

Dimensions.-Height of shell before oral expansion, c. 25 mm. ; width of 
mouth, 60-65 mm. ; height of mouth, 50-55 mm. 

Horizon.-Whitehouse Group. 
LocaUty.-Shalloch Mill, Girvan. 
Remarks.-'l'he cast and impression of the huge mouth of this shell, with a 

portion of the coiled whorls attached, has been lately sent me by ~frs. Gray. 
Unfortunately there is not sufficient of this imperfectly preserved specimen to 
give as full a description of the specific characters as could be desired, but the 
species is certainly distinct from any previously described, although it is obviously 
allied to S. gmnde (Barr.)3 from Stage D 5 in Bohemia, agreeing with it in the 
ornamentation of the peristome, the transverse ribs on the whorls, and the 
dorsal slit. 

1 Ibid., p. 67. 
2 Ferner, op. cit., p. 74, pl. lx:u:vi, figs. 1-3. 
a Ibid., p. 97, pl. lxxxiv, figs. 12-14; pt lxu.v, figs. 22-3.2; text-fig. 69 a.-f. 
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STRATIGRAPHICAL DISTRIBUTION OF THE BELLEROPHONTACEA IN ENGLAND 

AND WALES. 

ARENIG. 
Sinuites? ram~eyemiB (Hicks). 

, discoides, sp. nov.? 
O:rJYdiscus? UanvirnemiB (Hicks). 

, ? perturbatus (Sow.). 
Tetranota kippopus (Salt.). 
Bellerophon ? solvemiB, Hicks. 

Budleigh { Cyrtolites budleighemis, sp. nov. 
Salterton Belle1·ophon, sp. 

BALA (including LLANDEILO ). 
Binuites a1lceps (Sa.It.. MS.). 

, bilobatm (Sow.). 
, crypticm, Reed. 
, pseudocompreBBuB, sp. nov. 
, pmgillensis, sp. nov. 
, semirugosus (Salter MS.). 
, sondleyemis, sp. nov. 

,. sp. 
O:rJYdiBcm acutm (Sow.). 

, ? UanvirnensiB (Hicks). 
, ? perturbatus (Sow.). 

Cyrtolites nodo81tl (Salt.). 

" sp. 
Bucania, sp. 
Kokenospira lingualis (Salt.). 

, latidorsata, sp. nov. 
, secunda (Reed). 

Bucaniopsis nicoli; sp. nov. 
Conradella slademis, Reed. 

· -Stilpingostmru~ multirugatum (Reed). 

" sp. 
Carinaropsis maccoyi, sp. nov. 

LI.A.NDOVBRY. 
Cyrtolites nodo81tl (Salt.), 'var. nov. llan-1 

doveriana. 

! 
1-

Bucaniella quadrisulcata, sp. nov. 
, trilobata (Sow.). 

Kokenospi1·a credibilis, sp. nov. 
Belleropkon wenlockensis, Bow., va.r. 
Bucaniopsis ? , sp. 
Cymbularia carinata (Sow.), var. 

, turnbulli, sp. nov. 
Zonidiscm, sp. 
Trematonotus clilatatus (Sow.), var. 

WENLOCK. 

' 

i 
i 

Bucaniella trilobata (Sow.), 
Kokenospira subdecmsata (McCoy). 
Temnodiscus jletckeri, sp. nov. 

, monilifer, sp. nov. 
,. salopiemiB, sp. nov. 

Bellerophon globulm, Lindstr. 
, ledburiemiB, sp. nov. 
, wenlockensiB, Sow. 

Bucaniopsis ? cf. latevittatm, Lindstr. 
Cymbularia merita, sp. nov .. 
Trematonotus dilatatus (Sow.). 

I LUDLOW. 
Bucaniella trilobata (Sow.). 
Belleropkon globulm, Lindstr. 

, ruthveni, Salt. MS. 
Temnodiscw murckisoni (D'Orb. ). 

solitarim, sp. nov. 
BucaniopsiB ~pmlB1tB (Sow.). 
Cymbularia carinata (Sow.). 

, cf. fastigiata (Lindstr. ). 
Balpingostmna? infundibulum, Salt. MS. 
Trematonotw aymestriemis (Sow.). 

, dilatatw (Sow.). 

ORDOVICIAN SPECIES OF BELLEROPHONTACEA FROM TYRONE, IRELAND. 

BALA. Kokenospira lingualis (Salt.). 
Binuites bilobatm (Sow.)? Cymbularia alata (Portlock). 

, elongatus (Portlock). Balpingostmna asteroideum, sp. nov.? 
, subrectangulariB, sp. nov.? Trematonotm portlocki, Rp. nov. 

[Note.--:-The Silurian species of Bellerophontacea occurring in Ireland are not sufficiently known to 
give a satisfactory list.] 

12 
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STRATIGRAPHICAL DISTRIBUTION OF THE BELLEROPHONTA{JEA IN THE 

GffiV AN DISTRICT, SCOTLAND. 

ORDOVICIAN. 

BTINCHAB LiliiESTONE GROUP. 

Oa:ydiBcus bougangensis, sp. nov. 
, hunteri, sp. nov. 

Oyrlolites craigensis, sp. nov. 
Bucania gravida, sp. nov. 

, cf. punctifrons (Emmons). 
Kokenospira nicholsoni, sp. nov. 
Tetranota carrickensis, sp. nov., var. cmigensis. 
Salpingostoma buccinoideum, sp. nov. ? 

, etheridgei, sp. nov. 

BALCLATCHIE GROUP. 

Sinuites balclatchiensis, sp. nov. 

" 

" 

discoides, 11p. nov. 
maccallumi, sp. nov. 
? spluf!roitlalis, sp. nov. 
? separatus, sp. nov. 

Sinuitopsis congruens, sp. nov. 
Oeydiscus lnmte1·i, sp. nov. 
Bucania evoluta, sp. nov. 

, gravida, sp. nov. 
Kokenospira maccullochi, sp. nov. 
Tetranota ca1·rickensis, sp. nov. 

Zonidiscus transiens, sp. nov. 
Salpingostoma buccinoideum, sp. nov. 
Oarinaropsis g1·acilis, sp. nov. 

WHITEHOUSE GROUP. 

lsospira lmttoni, sp. nov. 
Bucania Playfairi, sp. nov. 
Oonradella girvanensis, sp. nov. 

., ? mttltilineata, sp. nov. 
Bucaniopsisforbesi, sp. nov. 
Oymbularia youngi, sp. nov. 
Zonidiscus shallochensis, sp. nov. 
Salpingostoma shallochense, sp. nov. 

DRUJIIJIIUCK GROUP. 

Sinuites subrectangularis, sp. nov. 
Oyrlolites thraivensis, sp. nov. 
Kokenospira lingualis (Salt.), var. nov. girvan-

ensis. 
Tetranota ca1'1'ickensis, sp. nov. var. ethe1-idgei. 
Oonmdella a:ff. fimbriata, Ulr. & Scof. 
Bucaniopsis nicoli, sp. nov. 
Oymbularia drttmmuckensis, sp. nov. 
Zonidiscus grayi, sp. nov. 
Salpingostoma asteroideum, sp. nov. 

SILURIAN. 

MuLLOCH HILL GROUP. Trematonotus dilatatus (Sow.), var. nov. 
Kokenospira mullochemis, sp. nov. girvanensis. 
Bellerophon sphte1'a, Lindstr., var. nov. jude~. 
Phragmostoma decipiens, sp. nov. CAliiREGAN GROUP. 

BAUGH HILL GROUP. 

Bellerophon sphte1·a, Liudstr., var. uov.jud~. 
Oymbularia? woodlandensis, sp. nov. 

Kokenospira euphemoides, sp. nov. 

PENKILL GROUP. 

Belleroph01t, sp. ind. 
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NoTE.-The roman and arabic numerals following a semicolon refer to the plat.es and figures 
illustrating those species which are figured. 

acutus, Oxydiscus, 19 ; IV, 1, 2. 
alata, Cymbularia, 63; X, 10,11. 
anceps, Sinuites, 5.; I, 1-3. 
asteroideum, Salpingostoma, 75; XI, 22, 23; 

XII,1, 2. 
aymest.riensis, Trematonotus, 79; XII, 7, 8. 

balclatchiensis, Sinuites, 6; I, 4-7. 
Bellerophon, 52. 
bilobatus, Sinuites, 7 ; I, 8. 
bougangensis, Oxydiscus, ~0; IV, 3. 
Bucania, 30. 
Bucaniella, 28. 
Bucaniopsis, 58. 
buccinoideum, Salpingostoma, 76 ; XII, 8. 
budleighensis, Cyrtolites, 24; IV, 12-14. 

Carinaropsis, 86. 
carinata, Cymbularia, 64; X, 12-14. 
carrickensis, Tetranota, 41; VIII, 5-11. 

" 

" 

var. craigensis, Tetranota, 42 ; VIII, 
12, 13. 

var. etheridgei, Tetranotll., 42; VIII, 
14, 15. 

congruens, Sinuitopsis, IS ; III, 15. 
Conradella, 44. 
craigensis, Cyrtolites, 24; IV, I5. 
credibilis, Kokenospira, 34; VI, 12-14. 
crypticus, Sinuites, 8. 
Cymbularia, 68. 
Cyrtolites, 23. 

decipiens, Phragmostoma, 84 ; XIII, 5-7. 
dilatatus, Trematonotus, 80; XIII, I. 

elongatus, Sinuites, 9; I, 12-14. 
etheridgei, Salpingostoma, 77 ; XII, 4. 
euphemoides, Kokenospira, 34 ; VI, 15. 
evoluta, Bucania, 31 ; VI, 6. 
expansus, Bucaniopsis, 59; X, 1-4. 

fastigiata (cf.), Cymbularia, 70; XI, 1~,12. 
fimbriata, Conradella, 46; IX, 5. 
fletcheri, Temnodiscus, 48 ; IX, 6. 
forbesi, Bucaniopsis, 60; X, 5, 6. 

girvanensis, Com·adella, 44 ; IX, I. 
globulus, Bellerophon, 53 ; IX, 12, 13. 
gracilis, Carinaropsis, 86; XIII, 8, 9. 

1 gravida, Bucania, 31; VI, 7-9. 
grayi, Zonidiscus, 71; XI, 13-1.'). 

hippopus, Tetranota, 4a; VIII, I6. 
hunteri, Oxydiscus, 20; IV, 4-8. 
huttoni, Isospira, 27 ; V, If. 

infundibulum, Salpingostoma ?, 78; XII, 5. 
Isospira, 27. 

Kokenospira, 33. 

latevittatus ( cf.), Bucaniopsis ? , 61. 
latidorsata, Kokenospira, 35 ; VII, 2. 
ledburiensis, Bellerophon, 54; IX, 14. 
lingualis, Kokenospira, 35; VI, 16; VII, 1. 

, var. girvanensis, Kokenospira, 37 ; VII, 
3-8. 

llanvirnensis, Oxydiseus (?), 22; IV, 9-11. 

" 
var. girvanensis, Trematonotus, 83 ; I 

XIII, 2, 3. 
maccallumi, Sinuites, 10; II, I-4, i' 5. 
maccoyi, Carinaropsis, 87 ; XIII, IO. 
maccullochi, Kokenospira, 37 ; VII, 9-12. 
merita, Cymbularia, 68 ; X, 20. 

discoides, Sinuites, 9; I, 9-11. 
drummuckensis, Cymbularia, 66; X, 15-19. 
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monilifer, Temnodiscus, 48; IX, 7. 
mullocbensis, Kokenospira, 38; VIII, 1, 2. 
multilineata., Conradella (?), 46; IX, 3, 4. 
multiruga.tum, Salpingostoma, 77. 
murchisoni, Temnodiscus, 49; IX, 8, 9. 

nicholsoni, Kokenospira, 39 ; VIII, 3. 
nicoli, Bucaniopsis, 61; X, 7-9. 
nodosus, Cyrlj>lites, 25; V, 1, 2. 

, var. llandoveriana, Cyrtolites, 26; V, :3-6. 

Oxydiscus, 18. 

perturbatus, Oxydiscus (? ), 21. 
Phragmostoma, 84. 
playfairi, Bucania, 32; VI, 10. 
portlocki, Trematonotus, 83 ; XIII, 4. 
pseudo.compressus, Sinuites, 11 ; II, 6-8. 
punctifrons (cf.), Bucania, 32; VI, II. 
pusgillensis, Sinuites, 12; II, 9-12. 

quadrisulcata, Bucaniella, 30 ; VI, 4, 5. 

ramseyensis, Sinuites (?), 15. 
rutbveni, Bellerophon, 55. 

salopiensis, Temnodiscus, 51; IX, 10. 
Salpingostoma, 74. 
secunda, Kokenospira, 39. 

semirugosus, Sinuites, 18; II, 13-17. 
separatus, Sinuites (?), 16; III, 12. 
sballochense, Salpingostoma, 88 ; XII, 6. 
shallochensis, Zonidiscus, 73; XI, 16, 17. 
Sinuites, 4. 
Sinuitopsis, 17. 
sladensis, Conradella, 45 ; IX, 2. 
solitarius, Temnodiscus, 52 ; IX, 11. 
solvensis, Belleropbon (?),58 .. 
soudleyensis, Sinuites, 13; II, 18, 19; Ill, 1-3. 
sphsera, var. judex, Belleropbon, 56; IX, 15. 
spbreroidalis, Sinuites, 16; III, 13, 14. 
subdecussat.a., Kokenospira, 40; VIII, 4. 
subrectangularis, Sinuites, 14 ;. Ill, 4-11. 

Temnodiscus, 47. 
Tetranota, 41. 
thraivensis, Cyrtolites, 26 ; V, 7-10. 
transiens, Zonidiscus (?), 73; XI, 18-21. 
Trematonotus, 79. 
trilobata, Bucaniella, 28; V, 12; VI, 1-3. 
turnbulli, Cymbularia, 68; XI, 1-4. 

wenlockensis, Belleropbon, 56; IX. 16. 
woodlandensis, Cymbularia (i'), 70; XI, 9, 10. 

youngi, Cymbularia, 69; XI, 5-8. 

Zonidiscus, 71. 

.. 
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PLA'rE IX. 

Fw. PAGE. 

1. Ooumtlella gi9·ctwew;i."', sp. nov. ~ide view. x 2. W"hitehouse Group, 

Shalloch Mill, Girvan. Mrs. Gmy's Coll. 44. 
2. Oonmdella .~ladens-i."', Reed. Side view. x -t.. Slade Beds, Upper 

Slade, Haverfordwest. Sedgwick Museum. 4f>. 

:t Ooumdella mnffiliucata, sp. nov. Side view. X 2. 'Vhitehonse Gt·oup, 

Shalloch Mill, Girvau. Mrs. Gray's ('oil. 4ti. 

4. Ditto. Dorsal view of another specimen. X 2. ~ame horizou, locality 

and collection. 4ii. 

i1. (!owmdf~fln aff. fiw!Jri11f11, Ulrich aud Scofiehl. lmpt·ef'sion of exterior. 

X 2. DrullJJIIIICk Group, 'I'hraive Glen, Girvan. ~hs. Gray's Coll. .J.ti. 

6. 'f','illlllHli.•u·lu.: jldrhf'ri, sp. nO\'. ~ide view. X 1 ~· Wenlock ~halt:>, 

Dudle\·. Mus. Pract. GPol. [27~l!l5J. .J.tL 

7. 'l'Pnluodi."'t"ll."' uwuifi(N, sp. 110\'. Side· view. X '' \Vt•Illock Limestone, 
Dudley. Brit. Mns. [Cl-. 80-J.S(i]. 4H. 

7a. Ditto. Dorsal view of same specinwP. X 0 48. 
7 h. Ditto. Ornameutatiou of same specimen. X (). 4H. 

8. 'l'rn111od ist~lrs mm·elr i:wui ( d '( lrhigny ). Side view. X :~. Upper Lndlow, 
Malvel'll. Mus. Pt·aet. Geol. [280!10]. 

Sa. Ditto. Dorsal vie\v of same specimen. X :~. 

81!. Ditto. Ornamentation of same specimt'tt. X 10. 

n. Ditto. Side view (internal cast) of Sowet·hy's llelleruplwn xfriatrr.'~. 
Upper Ludlow, Felindre. Mus. Pt·act. Geol. [()6()9]. 

!la. Ditto. Dorsal view of same specimen. x 2. 

10. 'l'Pmnodi;;cn.<; .'lolopil'u.-:i.-:, sp. nov. Hide view. 

stone, Shropshire. Brit. Mns. [G. 17f>0(i]. 

X 2. 

X 2. 

1 Oa. 

11. 
Ditto. Dorsal view of same specimen. X :!. 
'l'emnodi.~crrx solitariu.'l, sp. nov. Side view. X 3. Upper Ludlow, 

Ludford Lane, Ludlow. Sedgwick Mus. 

12. BelleroJ'ltoJI gfof,u/u;;, Lindstr<im. Dorsal view. Kat. size. 'Venlock 

4\1. 
4!). 

4!1. 

-1·!1. 
4!1. 

51. 
51. 

52. 

Limestoue, Dudley. Sedgwick ~{us. [
8

;
7 
J. ;j!L 

1 3. Ditto. Dorsa I view of another specimen with shell preserved. Nat. 

stze. Same horizon, locality and collection. 

14. Bellervplwn lellllltr-ien8is, sp. nov. Posterior view. X 1!. Wen lock 

Limestone, near Ledhury. Mus. Pract. Geol. [28080]. 

1 4a. Ditto. Side view of same specimen. X 1-!. 

15. Bellerophon sphamt, Lindstriim, var. nov. jude.t'. Posterior view. Nat. 

size. Mulloch Hill Group, Mulloch Hill, Girvan. Mrs. Gray's Coli. 

15a. Ditto. Side view of same specimen. Nat. size. 

16. llellerophun wenlockensis, Sowerby. Dorsal view. Nat. size. 'Venlock 

Limestone, 'Voolhope. Sedgwick Mus. [6~7]. 
1 6a. Ditto. Slit-band of same specimen. X 6. 

:}(i. 

56. 





PLA'l'E X. 

FIG. PAGE. 

1. Bncaniopsis e.1~pansus (Sowerby). Dorsal view (shell preserved). X 2. 
Upper Ludlow, Ludlow. Mus. Pract. Geol. [28079]. 60. 

la. Ditto. Ornamentation of same specimen. X 10. 60. 
2. Dit.to. Dorsal view of another specimen. X 2. Ludlow Beds, Frith 

Farm, Malvern. Mus. Pract. G£ol. [28078]. 60 
3. Ditto. Dorsal view of internal cast. X 2. Upper Ludlow, near 

Ludlow. Sedgwick Mus. 60. 
4. Ditto. Ditto. X 3. Upper Ludlow. Dinas Bran, Llangollen. Seug-

wick Mus . 60. 
.5. Bucaniopsis forbesi, sp. nov. Front view. X lt. Whitehouse Group, 

Shalloch Mill, Girvan. Mrs. Gray's Call. 61. 
f>n. Ditto. Dorsal view of same specimen. X 2. 6l. 
5b. Ditto. Ornamentation of same specimen. X 10. 61. 
6. Ditto. Side view of distorted specimen. X 2. Same horizon, locality 

and collection. 61. 
7. JJncaniopsu nicoli, sp. nov. Dorsal view. X it. Drummnck Group, 

Thraive Glen, Girvan. Mrs. Gray's Call. 61. 
7o. Ditto. Ornamentation of same specimen. X 14. 61. 
8. Ditto. Impression of exterior of apertural region of another specimen. 

X 1 i· Same horizon, locality and collection. 61. 
1J. Ditto. Siue view of internal cast. X 1 ~-. Same horizon, locality and 

collection. 61. 
10. Oymbnlarin al(~ta (Portlock). Dorsal view. X ll Bala Beds, Desert.-

creat, Tyrone. Mus. Pract. Geol. [ 27998]. 63. 
11. Ditto. Ditto. X 1 i· Same horizon, locality and collection [28000]. 68. 
12. Oymlmlm·ia cadnatn (Sowerby). Side view of internal cast. X 3. 

Upper Ludlow, Horeb Chapel, Llandovery. Mus. Pract. Geol. 
[66;..5]. 64. 

13. Ditto. Vftr. Side view of internal cast. Upper Llandovery, Bogmine, 
Shelve. Mus. Pract. Geol. [28065]. 66. 

14. Ditto. Var. Posterior view of internal cast. Same horizon, locality 
and collection [28062]. 66. 

15. Oymbularin drnmm1tclcensis, sp. nov. Dorsal view. X 3. Drummnck 
Group, Thraive Glen, Girvan. Mrs. Gray's Call. 66. 

16. Ditto. Side view of another specimen. X It. Same horizon, locality 
and collection. 66. 

17. Ditto. Dorsa:l view of another specimen. X 1 -}. Same horizon, locality 
and collection. 66. 

18. Ditto. Front view of anothm· specimen. X 1 t. Same horizon, locality 
and collection. 66. 

19. Ditto. Side view of internal cast·. X 1 ~- Same horizon, locality and 
collection. 66. 

20. Oymbula·ria m.et·ita, sp. nov. Front view. x 2. Wenlock Shale, 
Dudley. Brit. Mus. [G. 7390-la.J. 68. 
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1. 

2. 

3. 
4. 

5. 

6. 

7. 

8. 

9. 

IO. 

Il. 

I1 n. 

I2. 

PLATE XI. 

Oymbularia tnrnbttlli, sp. nov. Posterior view of internal cast. X 2. 
Llandovery Beds, Gas Works, Haverford west. Sedgwick Mus. 

Ditto. Side view of another specimen. X 2. Same horizon, locality 
and collection. 

Ditto. Ditto. X It. Same horizon, locality and collection. 
Ditto. Impression of part of dorsum. X 6. Same horizon, locality 

and collection. 
Oymlmla1·ia youngi, sp. nov. Front view. X It. Whitehouse Group, 

Shalloch Mill, Girvan. Mrs. Gray's Coli. 
Ditto. Posterior view of another specimen. X 2. ~ame horizon, locality 

and collection. 
Ditto. Side view of another specimen. X 1 t. Same horizon, locality 

and collection. 
Ditto. Side of shell showing ornamentation. X 3. Same horizon, 

locality and collection. 
Cymlmla1·ia? u;oodlandensis, sp. nov. Side view. · Nat. size. Saugh Hill 

Group, Woodland Point, Girvan. Mrs. Gray's Coli. 
Ditto. Ditto. Nat. size. 'Harne horizon, locality and collection. 
Oymbttlaria cf. fasliyiata (Lindstrom). Posterior view of crushed speci­

men. X 2. Lower Ludlow, Vinnal Hill. Mus. Pract. Geol. [28094]. 
Ditto. Apertural edge of dorsum of same specimen. Nat. size. 
Ditto. Side view of another specimen. X 2. Same horizon, locality 

and collection [28096]. 

PAGE. 

()8. 

138. 
68. 

68. 

69. 

69. 

69. 

69. 

70. 
70. 

70. 
70. 

70. 
13. Zom'discns grayi, sp. nov. Dorsal view. X It. Drummuck Group, 

Thraive Glen, Girvan. Mrs. Gray's Coil. 71. 
14. Ditto. Side view of another specimen. X It. Same horizon, locality 

and collection. 71. 
15. Ditto. Internal cast of another specimen. X I!. Same horizon, 

locality and collection. 71. 
I6. Zonidiscus ,qmyi var. shaUochensis, nov. Side view. X It. Whitehouse 

Group, Shalloch Mill, Girvan. Mrs. Gray's Coli. 73. 
I7. Ditto. Ditto. X 2. Same horizon, locality and collection. 73. 
I8. Zonidiscus ? tmnsien8, sp. nov. Side view. X 3. Balclatchie Group, 

Ardmillan, Girvan. Mrs. Gray's Coli. 73. 
19. Ditto. Dorsal view of another specimen. X 3. Same horizon, locality • 

and collection. 73. 
20. Ditto. Sinus view of another specimen. X 2. Same horizon, locality 

and collection. 73. 
21. Ditto. Side view of internal cast. X 2. Same horizon, locality and 

collection. 73. 
2la. Ditto. Dorsal view of same specimen. X 2. 73. 
22. Salpingostmna asteroideum, sp. nov. Dorsal view. Nat. size. Drum-

muck Group, Thraive Glen, Girvan. Mrs. Gray's Coli. 75. 
23. Ditto. Ditto. Nat. size. Same horizon, locality and collection. 75. 





PLA'J.lE XII. 

FIG. P.&GI:. 

1. Salpi11fJO-<Jtmna tlsleroideum, sp. nov. Dorsal v~ew. X 2. Drnmmuck 
Group, 'l'hraive Glen, Girvan. Mrs. Gray's Coli. 7:5. 

Ia. Ditto. Ornamentation of same specimen. X 5. 75. 
2. Ditto. Side view of another specimen. Nat. size. Same horizon, 

locality and collection. ' 75. 
3. 8alpinyo.<.:fmnrt bucrinoidenm, sp. nov. Side VIew. · X 1 t. Balclatchie 

Group, Balclatchie, Girvan. Mrs. Gray's Coli. 76. 
8a. Ditto. Front view of same specimen. X ll. 76. 
3b. Ditto. Dorsal view of same specimen. X 1-k. 76. 
4. 8alpiugostomtt etlteridgei, sp. nov. Side view. Nat. size. Stinchar 

Limestone Group, Craighead, Girvan. Mrs. Gray's Coli. 77. 
4a. Ditto. Posterior view of same specimen. Nat. size. 77. 
&. 8alpiugostumtt? i'llfnndibulmn (Salte_r MS.). Apertural view. Nat. size. 

Lower Ludlow, Vinnal Hill. Mus. Pract. Geol. [28070]. 78. 
6. 8alpingostomn shallochense, sp. nov. Dorsal view. Nat. size. 'Vhite-

house Group, Shillloch Mill, Girvan. Mrs. Gray's Coli. 8S. 
6a. Ditto. Ornamentation of ora~ expansion of same specimen. X 6. 88. 
7. 'l're11ta.fonotus aymestrien.sis (Sower by). Side view, internal cast. X 1 l. 

Aymestry Limestone, Aymestry. Mus. Pract. Geol. [ 6709]. 79. 
8. Ditto. Part of dorsum, posterior view. Nat. size. Lower Ludlow, 

Mary Knoll, Ludlow. Mus. Pract. Geol. [28071]. 79. 
8a. Ditto. Dorsal view of apertural expansion of same specimen. Nat. size. 79. 





Fto. 

1. 

PLATE Xlll. 

Trema.to1wtus dil.atatus (Sowerby). 
lock Limestone, Burrington, 
[6712J. 

Front view. 
near Ludlow. 

Half nat. size. Wen­
Mus. Pract. Geol. 

80. 
2. Ditto. var. girva.nensis, nov. Front view. Nat. size. Sauglr Hill 

Group, Woodland Point, Girvan. Mrs. Gray's Coli. 83. 
:3. Ditto. Dorsal view of another specimen. Nat. size. Same horizon, 

locality and collection. 83. 
4. Tl'ema,tonotus l'ortlock1:, sp. nov. Front view. Nat. size. Upper Bala 

Beds, Desertcreat. Tyrone. Mus. Pract. Geol. [27996]. 83. 
4a. Ditto. Lower portion of ~ame specimen. X 2. 83. 
4/J. Ditto. Oruamentatiou. X 10. 83. 
t>. fJhmgmostoma, decipiens, sp. uov. Dorsal view. X f. Mulloch Hill 

Group, Mulloch Hill, Girvan. Mrs. Gray's Coil. 84. 
6. Ditto. Side view of internal cast. Nat. size. Same horizon, looality 

ami collection. 84. 
I. Ditto. lrrtpression of umbilical portion, showing ornamentation. X 2. 

~arne horizon, locality and collection. 84. 
H. Oa'rinaropsis gracilis, sp. nov. Dorsal view. x 2. Balclatchie Group, 

Balclatchie, Girvan. Mrs. Gray's Coil. 86. 
\~. Ditto. Dit,to. x 2. ~ame horizon, locality and collectiun. 86. 

10. Om·ina1·opsis maccoyi, ~p. nov. Dorsal view. X 5. Middle Bala, Dolydd 
Ceiriog 'V aterfall, E. of Berwyn Mts. Sedgwick Mus. 87. 






