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DESCRIPTION OF SPECIES.

Fam ily— LIMID^L, (VOrbigny. 

Genas— L ima, J . G . Bruguiere, 1707.

( ‘ Encyc. method.,’ Tabl. Vers., pi. ccvi.)

L ima canalifera, Goldfass, 1836. Plate I.

1836.
1839.

1841.

1843.

1846.

1850.

v __

1863.

r 1868. 
1870.

L ima canalifera, A. Gold/us*. Pet ref. Germ., vol. ii, p. 89, pi. civ, fig. 1.
— — H. B. Geinitz. Char. d. Sehicht. u. Pet ref. des sachs.

Kreidegeb., pt. i, p. 24.
— multicostata, Geinitz. Ibid., p. 24, pi. viii, fig. 3.
— canalifera, F. A. Bonier. Die Verstein. d. nord-deutsch. Kreidegeb.,

p. 56.
— laticosta, Earner. Ibid., p. 57, pi. viii, tig. 9.
— multicostata, H. B. Geinitz. Die Verstein. von Kieslingswalda, p. 23,

pi. vi, fig. 10.
— laticosta, A. E. Beuss. Die Verstein. der bohin. Kreideformat.,

pt. 2, p. 34.
— multicostata, Beuss. Ibid., p. 34, pi. xxxviii, figs. 7, 8, 18.
— — H. B. Geinitz. Grundr. d. Verstein., p. 472.
— canalifera, Geinitz. Das Quadersandst. oder Kreidegeb. in Deutsch

land, p. 190.
— multicostata, Geinitz. Ibid., p. 192.
— canalifera, A. d'Orbigtuj. Prodr. de Pal., vol. ii, p. 167.
— multicostata, d'Orbiijny. Ibid., p. 248.
— laticosta, d'Orbignij. Ibid., p. 249.
— canalifera, A. Kunth. Zeitschr. d. deutsch. geol. Gesellsch.. vol. xv,

p. 726.
— — B. Dreecher. Ibid., vol. xv, p. 356.
— multicostata, E. Eicliwald. Letlnea Kossica, vol. ii, p. 459.
— multicosta, F. J . Pictet and G. Campiche. Foss. Terr. Civt. Ste.

Croix (Mater. Pal. Suisse, ser. 5), p. 174.
— canalifera, Pictet and Campiche. Ibid., p. 175.
— — H. B. Geinitz. Das Elbthalgeb. in Sachsen (Palieon-

tographica, vol. xx, pt. 2). p. 38, 
pi. ix, figs. 6—8.



1870. L ima canalifeka, D. Brauns. Zeitschr. f. d. gesainmt. Naturwiss., vol. xlvi, 
p. 386.

1877. — — A. Fritsch. Stud, im Gebiete der bblim. Kreideformat.: 
II, Weissenberg. u. Malnitz. Schicht., 
p. 132, fig. 117.

189:1. — cl'. CANALIFEKA, R. Michael. Zeitschr. der deutsch. geol. Gesellscli., 
vol. xlv, p. 242.

1898. --- CANALIFEKA, G. Muller. Mollusk. Untersenon. v. Braunschweig u. 
Ilsede (Abliandl. d. k. preussisch. geol. 
Landesanst. N.F., Heft 25), p. 28.

1901. — II. Imicelle r. Kreidebild. am Stallauer Eck (Paheon- 
tograpliica, vol. xlviii), p. 32, pi. iii, fig. 10.

— — — F. Sturm. Jalirb. d. k. preussisch. geol. Landesanst.
fiir 1900, vol. xxi, p. 90.

Description.— Shell moderately convex, oval or subtriangular; height a little 
greater than length; outline rounded, except the antero-dorsal margin, which is 
nearly straight and rather long. Apical angle from 105° to 110°. Umbones 
rather small, close together. Anterior area slightly depressed, with small radial 
ribs. Anterior ears small; posterior larger, with growth-lines and faint radial 
ribs.

Ornamentation consists usually of 18, but sometimes of as few as 14 or as many 
as 21 very strong, rounded, straight ribs, which are separated by broader furrows. 
In well-preserved specimens numerous concentric linear ridges occur on both ribs 
and furrows, and projecting growtli-ridges are seen at regular intervals on the 
ribs.

Mi’tixiu'i'ini’iits :
(i) (2) (3) (1) (5)

Length 7() 50 52 48 82 mm.
Height1 70 . 58 . 54 . 44 85 „

(1—5) Upper Greensand, Veutnor.

AjJinitirs.— An exact comparison of the English specimens with the foreign 
examples of Limn cm ialifira  is rendered difficult owing to the fact that the former 
have the shell well preserved whilst the latter occur chiefly as casts. In both 
cases the number and breadth of the ribs show considerable variation. The fine 
concentric ornamentation is the same in both, as is sliOAvn by Goldfuss’ figure, but 
in some of the best preserved English specimens there occur also transverse 
ridges on the ribs at regular intervals. Somewhat similar ridges are shown in 
Goldfuss’ figure, but they seem to be present chiefly on the sides of the ribs and

1 111 all species of Lima (unless otherwise stated) this is measured obliquely to the hinge-line so 
as to give the greatest height.



in the neighbourhood of the umbo only. With the exception of this character the 
English specimens agree closely with the foreign examples, and this difference 
may very well be due to the latter being much less perfectly preserved than the 
former. Moreover, in some English specimens the ridges mentioned are partly or 
entirely wanting.

The English examples occur at a lower horizon than those found abroad, 
namely, in the zone of Pectm axper. The foreign specimens are found in the 
Turonian and Senonian, and possibly also in the Cenomanian, and, like the English 
examples, they occur chiefly in beds of a sandy nature. This last fact may account 
for the absence of the species in the English Chalk, during the deposition of which 
the sea-floor was formed of ooze and was at a greater depth.

Lima Etalloui, Pictet and Campiche,1 from the Valanginian, presents some 
resemblance to L. cmmlifem, but has a smaller apical angle; the character of its 
fine ornamentation is unknown.

Type.— Goldfuss’ specimens came from the Senonian of Quodlinlnirg, Ilaltmi 
and Regensburg.

Dixfrihution.— Upper Greensand (zone of Pcrten asper) of Ventnor.

L ima Gai.t.iennei, POrbiiiuy, 1847. Plate II, figs. \<t— c.

1847. L ima Gallienniana, A. d'Orbigny. Pal. Franc. Terr. Crct., vol. iii, p. 548,
pi. ccccxx, figs. 1—3 (GaUiennri on 
plate).

1850. — — — Prodr. de Pal., vol. ii, p. 1G6.
1854. — Galliennei, J. Morris. Cat. Brit. Foss., ed. 2, p. 171.
18G7. — — E. Gvcranger. Album Pak'ont. de la Sartlie, p. 18,

pi. xxiii, figs. 23, 24.
18G9. — — F. J. Pictet and G. Campiche. Foss. Terr. Crct. Ste.

Croix (Mater. Pal. Suisse, ser. 5), 
p. 1G8.

1871. R adula Galliennei, F. Stoliczka. Palteont. Indica, Cret. Fauna S. India.
vol. iii, p. 414.

Description.— Shell compressed, more or less oblong with rounded margin ; 
height greater than length. Antero-dorsal margin straight or slightly concave. 
Apical angle large. LTinbones close together. Anterior area only slightly depressed, 
with sharp borders.

Ornamentation consists of 12 to 15 strong, much elevated ribs with rounded 

1 ‘ Terr. Cret. Ste. Croix’ (18(50). p. 141. pi. elxiv. fig. :l.



summits, separated by broader rounded furrows. Both ridges and furrows bear 
numerous flattened radial ridges separated by linear grooves; the ridges, in 
well-preserved specimens, are serrate or granular. At distant intervals a few 
well-marked growth-ridges occur.

M^usneenients :

Affinities.— This species is distinguished from L. ennalifera (p. 1) by the 
valves being more compressed, the ribs fewer in number, the grooves relatively 
broader, and by the presence of fine radial ornamentation on the ribs and grooves.

Lem uels.— This appears to be a rare species in England. The specimens from 
Devizes are in the Museum of Practical Geology. The specimen from Humble 
Bocks was collected by Mr. Jukcs-Browne, and is now in the Sedgwick Museum.

'I’lipe.— From the Cenomanian of Coudrecieux, Sartlie.
Distribution.— Upper Greensand (zone of Schlrenhachia rostrata) of Devizes. 

Base of Chalk Marl (Bed 10) of Humble Rocks, West of Lyme Regis.

L ima vf.ctensis, sp. nov. Plate IT, figs. 2, a—e.

Deseri jitioii.— Shell large, rather compressed, ovate, height greater than length; 
antcro-dorsal margin straight, the remainder forming a regular curve. Anterior 
area deeply depressed. Apical angle apparently about 100°. Anterior ear small; 
posterior car larger, with a few ribs.

Ornamentation consists of about 40 rather strong, narrow ribs, with rounded 
summits which, in places, arc slightly tubercular. The ribs are closer together on 
the anterior part of the valves than elsewhere. The interspaces are much broader 
than the ribs, and are flat or slightly concave; they are marked by numerous fine, 
concentric ridges.

Affinities.— This species resembles Limn Dxjardini, Deshayes,1 from the 
Senonian, but the interspaces are flat or nearly flat instead of concave, and the 
well-marked scale-like projections which, in L. Piijnrdini, are placed at intervals 
on the ribs, but without a concentric arrangement, are not seen.

1 Dujardin, ‘ Mem. Soc. gcol. <le France,’ vol. ii (1837), p. 227. pi. xvi, fig. 3. D’Orliignv, ‘ Terr, 
(-ret.,’ vol. iii (1847), p. 5G9, pi. ceecxxvii, fi^s. 1—4.

Length
Height

(i)
49
54

(1, 2) Upper Greensand, Devizes.



Rem arks.— I have seen one example only; it consists of both valves, but with 
the posterior margin imperfect.

Type.— In the Museum of the Ventnor Institute.
Distribution.— Upper Greensand, chert beds (zone of Peden uspor) of the Isle 

of Wight.

L ima subovalis, Smverby, 1830. Plate II, figs. 3, 4//-, />, 5u, b, Ga, b, 7 (i, I*.

1836. 

1839. 

r 1847.

1850. — —

1867.

1869.

1870.
1871.

1872.

? 1877. 
1877.

1893.

L ima ? subovalis, J. de C. Sowerby. Trans. Geol. Soc., ser. 2, vol. iv,
pp. 359, 342, pi. xvii, fig. 21.

— aspera, IT. B. Geinitz. Char. d. Scliiclit. u. Pet ref. des siichs.
Kreidegel)., pt. 1, p. 23 (parthn).

— subovalis, A. d'Arcliiac. Mem. Soc. geol. de France, ser. 2, vol. ii,
p. 309.

— ornata, A. d'Orbigny. Pal. Fran9. Terr. Cret., vol. iii, p. 551,
pi. ccccxxi, figs. 6—10.

— Prodr. de Pal., vol. ii, p. 167.
— — H. B. Geinitz. Das Quadersandst. oder Kreidegeb. in

Deutschland, p. 192.
— — E. Guer anger. Album Palcont. de la Sarthe, p. 19,

pi. xxiv, figs. 7, 12.
— subovalis, F. J. Pictet and G. Campiche. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 5),
p. 168.

— ornata, Pictet and Camjnche. Ibid., pp. 169, 173.
Radula (Acesta) ornata, F. Stoliczka. Pakeont. Indiea, Cret. Fauna S.

India, vol. iii, p. 414.
L ima ornata, H. B. Geinitz. Das Elbthalgeb. in Sachsen (Palooontogra-

phica, vol. xx, pt. 1), p. 205, pi. xlii, 
figs. 16, 17.

— — A. Peron. Bull. Soc. geol. de France, ser. 3, vol. v, p. 502.
— Rauliniana, A. J. Jukes-Broicne. Quart. Journ. Geol. Soc., vol.

xxxiii, p. 502, pi. xxi, fig. 2.
— ornata, B. Michael. Zeitschr. d. deutsch. geol. Gesellsch., vol. xlv,

p. 234.

Non 1852. — A. Buvifjniinr. Statist, geol., etc., do la Meuse, Atlas, p. 23, 
pi. xviii, figs. 17—19.

Description.— Shell compressed, ovate or subtrigonal, oblique, considerably 
higher than long, with the ventral and posterior margins rounded. Apical angle 
about 74°. Uinbones small, close together. Anterior area rather small, depressed, 
limited by a ridge, ornamented with ribs separated by broader grooves.

Ornamentation consists of numerous ((55 to 70) fairly strong, rounded ribs of



nearly o(iual size, but sometimes (chiefly near the posterior border) with smaller 
intercalated ribs. The ribs diverge slightly from a nearly median line, and bear 
short spiny or scaly projections at regular intervals but not usually with a con
centric arrangement. The spines are rather nearer the inner than the outer side 
of each rib. The grooves arc narrow near the umbo but become broader in passing 
vent-rally, and at the ventral margin may exceed the ribs in breadth. The grooves 
arc rounded and (in some specimens) show transverse ridges. More or less distinct 
growth-lines occur at intervals.

Mcasti rrmcnlx :
(i) (2) (3) (4) (■>) (0)

L e n g t h 2 b 21 2 0 1 7 l(i 1 t m m .

H e ig h t :!!• .. 2 8  .. 2 9  .. 2:1 2:5 2 0  .,

(1 ,3 ) Camhrkljie Greensand.
(2) Base of Chalk Marl, Folkestone.

( t, 5) Upper Greensand, Warminster.
(0) ., ,, Haldon.

AjJiitUb’s.— This species belongs to the same group as the Senonian forms L. 
Dmikcri, Ilagenow,1 and L. marirata, Goldfuss.2 It is distinguished from the 
former by its smaller apical angle and by the spines on the ribs being placed more 
closely together. L. muricatn differs from L. suhnralis in having fewer ribs with 
their ornamentation developed into long scale-like projections, and in having 
oblique grooves in the interspaces.

luma ir is .— A comparison of the type of Lima xubovali* with examples of Ij . 
aim a fa leaves no doubt as to their identity. The type-specimen of the former is 
somewhat worn, but sufficiently well-preserved for identification, and another 
specimen on the same tablet shows the ornamentation quite clearly; the shell is not 
silicified, so that it was evidently not obtained from Blackdown— the locality given 
by Fitton— but it has all the appearance of specimens found at Warminster.

The examples from the Cambridge Greensand were referred to L. Iiauliuiana, 
d’Orbigny,3 by Mr. Jukes-Brownc. The interior of these is filled with phosphate, 
and the shell, although in some respects well-preserved, is rather abraded, so that 
the remains of the spines usually appear as notches on the inner side (that facing 
the median line) of each rib. The transverse ornamentation in the grooves is often 
very distinct, Mr. Jukes-Brownc has recently rc-exAmined these specimens and 
agrees with me in thinking that they cannot be separated from T j . xaboralix. I

1 4 Neues Jahrb. fur Min., etc.’ (1842), p. 556; Vogel, ‘Holliind. Kreide’ (1895), p. 17, pi. i, fig. 9: 
Tv;ivn, 4 Mollusk. Panmarks Kridtaflej.1 (1902), p. 100,pl. ii, fig. 14.

- 4 IYtref. Germ.,’ vol. ii (1886), p. 89, pi. ciii, fig. 4 ; Vogel, op. cit., p. 17, pi. i, figs. 10, 11.
3 4 Pal. Franc. Terr. Crct.,1 vol. iii (1847), p. 542, pi. ccocxvii, figs. 5—8; ‘ Prodr. do Pal.’ (1850), 

vol. ii, p. 188; Pictet and Campiche, 44 Foss. Terr. Civt. Ste. Croix1' (‘ Mater. Pal. Suisse,1 ser. 5, 
1869), p. 154, pi. clxvi, fig. 2.



have not been able to obtain specimens of L. Ranliniaua, but it seems to differ from
L. subocalis in having a larger posterior ear and in other characters.

Types.— In the Bristol Museum (No. 1778), from the Upper Greensand, probably 
of Warminster. The type of L. ornntn is from the Cenomanian of Le Mans. The 
specimen from the Cambridge Greensand figured by Jukes-Browne is in the 
Sedgwick Museum, Cambridge.

Distribution.— Upper Greensand (zone of Schbeubnchia mstrata) of Haldon. 
Upper Greensand (zone of Put-ten asper) of North Dorset, and Warminster. Cam
bridge Greensand (derived), llye Hill Sand of Maiden Bradley. Cldoritic Marl 
of Rocken End (Isle of Wight). Base of Chalk Marl (Greensand bed) of Folkestone. 
Also recorded by the Geological Survey from the Cenomanian of Devon and Chard.

L ima scabiussima, sp. nov. Plate II, figs. So, b, 9a, l>.

Description.— Shell compressed, ovate, height greater than length; antero- 
dorsal margin rather short, straight or slightly concave, ventral and posterior 
margins forming a regular curve. Anterior area much depressed, sharply limited, 
nearly smooth or with faint ribs. Apical angle about 02°. Posterior ear of 
moderate size, with distinct growth-lines; anterior ear small.

Ornamentation consists of a large number of narrow, rounded, more or less 
undulating ribs separated by broader grooves. The ribs are generally of nearly 
equal size, but smaller ones may be intercalated in the grooves. At regular 
intervals the ribs bear scales or lappet-like projections which are arranged con
centrically and may become vertical at their ends ; these scales are continued 
across the grooves as laminar projections. On the anterior and posterior ribs the 
“ scales ” become more pointed.

Measurements :

Length
Height

(i)
54
02

G)
52

(1—3) Upper Greensand, Warminster.

relatively narrower and the grooves broader.
Types.— In the Museum of Practical Geology.
Distribution.— Upper Greensand (zone of Pec(<-„ ns/,,,) ol Warminster.

1 ‘ Pal. Frai)\\ Terr. Crct.,' vol. iii 0 ^ 7 ) .  p- 7. pi eeeewii. li;



L ima asi'Eua (M<nil<II) 1822. Plato II, figs. 10, 11 Plato III, figs. 1 " ,/', 2—1.

18*2*2. P lagiostoma r aspeka, G. Mautell. Foss. S. Downs, p. 129, pi. xxvi, fig. 18.
1854. L ima aspera, J. Morris. Cat. Brit. Foss., ed. 2, p. 170.
1870. — — F. J. Pictet and G. Cantpiche. Foss. Terr. Cret. Ste. Croix

(Mater. Pal. Suisse, ser. 5), p. 109.
1871. Kadula (? Acesta) aspera, F. Stoliczka. Palaeont. Indica, Cret. Fauna S.

India, vol. iii, p. 415.
1003. L ima aspera, A. J. Jukes-Brownv. Cret. Bocks of Britain (Mem. Geol.

Survey), vol. iii, p. 450.

Non 183G. — — A. Gold fuss. Petref. Germ., vol. ii, p. 90, pi. civ, fig. 4.
— 1839. — — H. B. Geinitz. Char. d. Scliicht. u. Petref. des siichs.

Kreidegeb., pt. 1, p. 23, pi. xxi, fig. 10.
“ 1841. — F. A. Rumer. Die Verstein. d. nord-deutsch. Kreidegeb., 

p. 50.
184<j. — A. E. Reuss. Die Verstein. der bolmi. Kreideformat., pt. *2, 

p. 34, pi. xxxviii, fig. 17.
1847. — — A. d'O-rbignij. Pal. Frau9. Terr. Cret., vol. iii, p. 500, pi. 

ccccxxv, figs. 3 —0.
— 1850. — — — Prod, der Pal., vol. ii, p. 248.

— — — A. Altli. Besclireib. d. Umgebuug von Lemberg (Haidinger’s 
Naturwiss. Abliandl., vol. iii, pt. 2), p. 243.

1803. — — A. v. Strombeck. Zeitschr. d. deutscli. geol. Gesellscli.,
vol. xv, p. 150.

— 1809. — — E. Favrc. Moll. Foss, de la Craie de Lemberg, p. 135.
1870. — — F. J. Pictet and G. Campiclie. Foss. Terr. Cret. Ste. Croix 

(Mater. Pal. Suisse, ser. 5), pp. 171, 173.
1877. — A. Fritsch. Stud, im Gebiete der bolini. Kreideformat. : II, 

Die Weissenberg. u. Malnitz. Scliicht., p. 132, 
fig. 118.

— 1883. — — — Ibid., I ll , Die Iserschicht., p. 114.
1887. — A. Peron. L ’Hist. Terr, de Craie (Bull. Soc. Sci. hist, et 

nat. de l’Yonne, ser. 3, vol. xii), p. 150.
1889. (P lagiostoma) aspera, O. Griepenkerl. Senon. von Konigslutter

(Paheont. Abliandl., vol. iv), p. 40.
1898. aspera, G. Mtiller. Mollusk. Untersen. v. Braunschweig u. Ilsede 

(Abliandl. d. k. preussiscli. geol. Landesanst., 
N.F., Heft 25), p. *20, pi. iv, fig. 5.

1900. — C. Gagel and F. Kaunhovjen. Jahrb. d. k. preussiscli. geol.
Landesanst. fur 1899, p. 232.

Drsrrijihnn.— Sholl ovate, higher than long, outline rounded, with the antero- 
dorsal and postcro-dorsal margins straightened; convexity small. Umbones small, 
pointed, close together, apical angle 80° to 90°. Anterior area deep, narrow.



MM A.

Anterior ears triangular, rather small ; posterior ears obtusely triangular, elongafe, 
with radial ribs.

Valves ornamented with numerous flattened ribs arranged on either side of a 
line passing from the umbo to the ventral margin, from which they diverge slightly. 
The ribs are nearly straight or slightly undulating, but are often bent abruptly 
where they cross growth-lines. Surface of ribs nearly smooth, but sometimes 
showing very fine concentric ridges or (when worn) oblique stria?. On the inner 
edge of each rib— that facing the middle line— there are short, slit-like indentations, 
above each of which a short spiny projection is seen in perfectly preserved 
specimens. These slits and spines do not, as a rule, show a concentric arrange
ment. The grooves separating the ribs are very narrow and are marked with 
pits near the umbo and with transverse grooves vent-rally. Sometimes near the 
margins of the valves new ribs are intercalated or old ones bifurcate*.

Men sit m ill’nts:
(i) e> (.1) (0 (•r.) («) (7)

Length . 31 3(» 28 20 24 10 10 mm
Height . 30 33 33 2)5 20 23 21 ..
Number of ribs . GO .. 41 .. 00 . 40 . 42 41 52

(1, 2, 3, 7) Totternhoe Stone, Burwell.
(4) ,, „ Cherry Hinf on.

(5, C>) Chalk Marl, Folkestone.

Affinities.— The Scnonian form figured as Limn ns pern by CJoldfuss, Reuss, and 
Fritsch is clearly distinguished from this species by the chevron-like ornamentation 
on the ribs. Pictet and Campiche suggest that CJoldfuss’ species may be identical 
with Limn Dunkeri, Hagenow,1 from Riigen, but this view is not supported by t lie* 
figures given by Vogel and Ravil. The form figured by d’Orbigny has a larger 
apical angle than L . nspera, Mantell, and does not show the spiny projections on 
one side of the ribs.

The example figured by Reuss3 as Limn plnnn is similar in form to L. nsprrn. 
Mantell, but does not appear to possess the spiny projections on the ribs.

Types.— I have not been able to find the types.3 They came from the (Talk 
Marl of Hamsey and Stoneham.

Disfrihnfi<m.— Chloritic Marl of Fastbourne. Chalk Marl of Folkestone, and 
Hlue Bell Hill (Burham). Totternhoe Stone of Arlesey, Burwell, Cherry Hinton, 
and Stoke Ferry.

1 ‘ Neues Jahrb. fiir Min./ etc. (1842), p. 55(5.
- ‘ Verstein. bbhmisch. Kreidoformat.’ (184b), p. 35, pi. xxxviii, fur. 20.
:i The name a*jn>ra was used by Chemnitz (1781) for a recent species <>t Lnna, but since th;it has 

been shown to be a svnonvm of Lima scahra (Born, 1780) there does not appear to be sutlieient reason 
for ijivin*' a new name to the Chalk species which, for over eighty years, has been known as Lnn>i 
axprnt, Mantell.

o



---Pl.ACIOSTOMA, 3- 1814.

( ‘ Mill. Conch.,’ vol. i. p. 175.)

I/Ima (P i.aijiostoma) srnmoiPA, lliniur, 1840. Plate III, figs, ha, b, 0—0. Text-
figs. 1, 2, 3.

1830.

1841.

1877.

1890.
1900.

L ima subrigida, F. A. Rnmer. Yerstein.norcl-cleutsch. Oolithen-geb., p. 79,
pi. xiii, fig. 16.

— plana, Rumor. Ibid., p. 80, pi. xiii, fig. 18.
— subrigida, Rnmer. Die Versteiu. d. nord-deutseli. Kreidegeb., p. 57.
— plana, Rnmer. Ibid., p. 57.
— subrigida, G. Bnhm. Zeitschr. d. deutsch. geol. Gesellscli., vol. xxix,

p. 235.
— — A. Wollemann. Ibid., vol. xlviii, p. 836.

— Wollemann. Die Biv. u. Gastrop. d. deutsch. u. Holland.
Neocoms (Abliandl. d. k. preussicli. geol. 
Land., N.F., pt. 31), p. 30.

Fin. 1.—Limn (Plagiostoma) suhriijidn, Komcr. Claxby Ironstone, Lincolnshire. Right valve. Natural size.
Sedgwick Museum, Cambridge.

Description.— Shell convex, oval, height slightly greater than length ; antero- 
dorsal margin nearly straight, postero-dorsal much shorter and nearly straight, the 
remainder rounded and forming a regular curve. Apical angle rather more than a



right angle. Umbones of moderate size. Area large, with a large triangular 
ligament pit near the middle but bending posteriorly. Anterior area large, deeply 
depressed, especially near the ears. Ears rather large, the anterior triangular, the 
posterior rather larger, more elongate ; surface with growth-lamella) only.

Surface ornamented with numerous (lb to 52) radial ribs, which are straight or 
slightly undulating. The ribs are flattened; near the umbo they are separated by 
narrow grooves, but in passing ventrally the grooves increase in width and become 
as wide as or wider than the ribs. The grooves are rather shallow and rounded 
The anterior and posterior ribs are narrower than the others. Near the umbo the 
grooves are punctate, but in passing ventrally the pits soon become replaced by

F ig. 2.—Lima  ( Plagiostoma) subriyida, Koiner. Claxby Ironstone, Bennhvorth Haven, hi^lit valve.
Natural size. Sedgwick Museum.

transverse furrows separated by ridges, and the latter may pass on to the ribs. On 
the anterior area ribs are small or absent, but growth-lines are usually distinct.

Measurements:
a) (-’) (3) O) (S) 00 (7) (*) 00

Length 10'.) 100 SO i ’> 72 <‘) 1 bb bS 2,1 mm.

Height l i t 108 85 70 7<‘> b5 b5 b(i 10 „
Thickness — Oo — — — — bb — - -  ,,
Number of ribs . 48 to is :>1 l<> |:> 52 52 1 I

(1—!>) Claxbv Ironstone, licnniworth Ha von.

Affinities.—L. ciijnriib'nsis, Pictet and Campiche,1 is distinguished tiom 
L . subrixjida by its more quadrilateral outline, more numerous ribs and tinei 

1 ‘Ton*. Cret. Sto. Croix’ (18UB), p. Hi*, pi elxii. tigs. 5—8.



grooves, iiml also 1 >y the* earlier part of tlie shell being nearly smooth. L. atiba'- 
sunriisis, Pictet and Campiche,1 is relatively longer and has narrower grooves.

Hfmurks.—On account of the imperfect figures of L. snhrii/iihi given by Rdmer, 
the English specimens have not hitherto been referred to that species; they agree 
perfectly with the descriptions except in the number of ribs, but Dr. Wollemann 
informs me that that character is variable. 1 have sent a specimen from the 
Claxby Ironstone to Dr. Wollemann, and he is able to confirm my identification of 
the species. Specimens from the Speeton Clay differ from those found in Lincoln
shire in having fewer ribs with relatively fewer grooves, but since this is a very 
variable character it cannot be regarded as indicative of more than a local variety.

Km. il. Limit (rimjiostoma) subriyida, Ivomer. Claxby Ironstone, Benni worth Haven. Area ol‘ right
valve. x 5. Sedgwick Museum.

— From the Hilsthon of Brunswick.
J h s f nlnituni.— Claxby Ironstone (zone of llrlcnniif.es lateralis) of Benniwortli 

Haven. Upper part of the Speeton Clay of Speeton.

L ima ( P la u io stilm a ) ,  sp. cf. O k iu o n y a x a , Mathemn, IS 12. Plate 111, tigs. 10, a — r.

1812. 

is 40.

1850.
1855.
1805.
1800 .

1807.

1800.

1871.

L ima Orbignyana, P. Mat he run. Cat. Foss. dcs. Bouches-du-Rlione, p. 182,
pi. xxix, figs. 3, 4.

— — A. d'Orbujny. Pal. Frany. Terr. Civt., vol. iii, p. 530,
pi. ccccxv, figs. 1—4.

— (VOrbitjmj. Prodr. de Pal., vol. ii, p. 107.
G. Cot tea it. Moll. Foss, de TYoime, p. 100.

— II. Cotjuaml. Mon. Aptien de TFspagne, p. 140.
P. </e Luriol. Foss. Oolitli. Corall. Valaug. et Urgon.

Mt. Saleve, p. 82, pi. D, fig. 13.
— — de Luriol, in Fa ere. Recli. geol. Sans Savoie, vol. i,

p. 387, pi. C, fig. 24.
— — F. J. Pictet and G. Camjdche. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 5), 
p. P20, pi. elxi, fig. 4.

R adula (Acesta) Orbignyana, F. StuliczJca. Pakeont. Iiulica, Cret, Fauna
S. India, vol. iii, p. 414.

1 Loe. cit., p. 140, pi. elxiv, figs. 1, 2.



Description.— Shell moderately convex, oval, higher than long, ventral and 
posterior margin rounded. Umboucs sharp. Apical angle about <S3°. Anterior 
area depressed, limited by a rounded edge, ornamented with ribs. Kars with 
distinct growth-ridges. Posterior ear higher than long, and larger than the 
anterior ear.

Ornamentation consists of about 52 flattened ribs, slightly undulating, 
separated by very narrow' grooves with pits. Near the ventral margin the ribs 
become divided by a median groove. Near the anterior and posterior margins 
the ribs are rather narrower than elsewhex*e. A few moderately distinct growth
lines occur.

Measurements :
Length 20 mm.
Height . . . .  25-5 „

Affinities.— This is distinguished from L. rillersensis (see below) by its more 
numerous and narrow er ribs.

liemarf,-.—I have seen one specimen only, which is preserved in the British 
Museum, No. L 1575 k

Distribution.— Lower Greensand (Ferruginous Sands) of Shanklin.

L ima (P lagiostuma) villkksknsis? Pictet and tjanipiche, lsb'.i. Plate H I, tigs. 11-/,
I I  b, 1 2  a , b ,  1 3 .

? I860. L ima villersensis, F. J. Pictet and G. Camjdche. Foss. Terr. Civt. Ste.
Croix (Muter. Pal. Suisse, ser. 5), 
pp. 127, lt>2, pi. elxi, tijj. 5.

Dcscrijttiuu.— Shell moderately convex, oval, higher than long, ventral and 
posterior margins rounded. Umbones sharp. Apical angle about 85°. Anterior 
area depressed, bounded by a sharp edge. Posterior ear larger than the anterior, 
higher than long, with the outer angle obtuse, and with a few radial ribs.

Ornamentation consists of from to ob broad, flattened, nearly straight ribs, 
separated by linear grooves with distinct pits. Near the anterior, and sometimes 
near the posterior border, the ribs become narrower. A few well-marked growth- 
ridges may occur at distant intervals. Near the ventral margin of the valves 
(ventral to a growth-ridge) the position of the ribs is sometimes slightly shitted, 
and the number of ribs may increase owing to the fission of some.

Mcttsurcmmts :
C-) '0

Length . 20 P.» IS 1 1 mm
Height . 20-5 . 25 17 „

(1—4) Lower Greensand, Farini^don.



Affinities.— 1 have seen only a few examples of this form. They agree with 
/>. rillcfsrnsis except in having a rather smaller apical angle. In this respect they 
resemble h. Orbit/nt/onn, Matheron (see above), but they differ from that species in 
possessing fewer and straighter ribs. I have not seen any undoubted example of 
fJm rillcrsmsis and am unable to state whether the apical angle is constantly larger 
than in the English specimens. Pictet and Oampiche say that it is about 05°, but 
the specimen they figure possesses an apical angle of 110° only. In the English 
specimens it is about 85°.

This is the form which was referred by Sharpe1 to Tj . consobrimt, d’Orbigny, 
but it possesses considerably fewer ribs than that species.

Type.— L. villersensis is found in the Valanginian of Ste. Croix.
Distribution.— Lower Greensand of Faringdon.

L ima (P laoiostoma) semioknata, (VOrbipnij, 1817. Plate III, figs. 11, 15, ICv/, b. 
Plate IV, fig. 1.

1847. L ima semiornata, A. (VOrbujny. Pal. Franc. Terr. Crct., vol. iii, p. 555,
pi. ccccxxii, fî s. 1—3.

1850. — — d'Orbiijny. Prodr. de Pal., vol. ii, p. 167.
1867. — — E. Guc ranger. Album Palcont. de la Sartlie, p. 19,

pi. xxiv, fi<̂ . 13.
1870. — — ■ F. J. Pictet and G. Campiche. Foss. Terr. Crct. Ste.

Croix (Mater. Pal. Suisse, ser. 5), 
p. 169.

1871. E adula (P lagiostoma) semiornata, F. Stoliczka. Palaeont. Indica, Cret.
Fauna S. India, vol. iii, p. 414. 

r 1885. — — — F. Notling. Die Fauna d. baltisch.
Cenoman. (Palaeont. Abhaudl., 
vol. ii), p. 15, pi. ii, fi$j. 4.

Description.— Shell compressed, rounded, height and length nearly equal. 
Antero-dorsal border straight or slightly concave. Umbones close together. 
Anterior area depressed, with a sharp edge. Apical angle 120°.

Surface nearly smooth, shiny, with numerous, very fine, regular, concentric 
linear ridges, and with radial punctate grooves near the umbo and near the 
anterior and posterior margins. The grooves near the anterior margin are fewer 
and more widely separated than those near the posterior margin.

1 ‘ Quart. Jouru. Geol. Soc.,’ vol. x (1853), p. 193 (sub-consobrina, d'Orbi^ny, ‘Prodr. de Palcont./ 
(1850), p. 167).



Measurements :
to (2) (3) (4) (5)

Length 32 31 29 29 23 mm.
Height O AOf) 32 29 2<> OQ

(1,2)  Upper Greensand, Potterne. 
(3, 5) ,, ,, Ventnor.

(4) ,, ,, Blackdown.
Affinities.—This species is distinguished by its compressed valves and rounded 

outline.
Type.— From the Cenomanian of Le Mans.

Distribution.—Upper Greensand (zone of Srhlmnhnrhin- rostrutu) of Potterne 
(Devizes) and Blackdown. Upper Greensand (zone of nsprr) of Ventnor.
Chalk Marl of Folkestone.

L ima (P lagiostoma) M'kyeri, sp. nov. Plate IV, figs. 2,3. Text-fig. 4.

1896. L ima simplex, A. J . Jukes-Browne. Quart. Joum. Gcol. Soc., vol. lii, p. 15

Description.— Shell ovate or subtrigonal, much compressed, a little higher than 
long, oblique, considerably inequilateral; antero-dorsal margin long and

Fio. 4. —Lima (Plagiostoma) Meyeri, sp. nov. Upper Greensand, Warminster. Museum of Practical < 
No. HN3S. Left valve and antero-dorsal view. Natural size.

dn-V.

straightened, ventral and postero-ventral margins rounded. I inhones small, close 
together. Apical angle from 00° to 100°. Anterior area depressed, long and 
narrow, with a few radial ribs and vertical grooves. Posterior ear small ; anterior 
ear not seen.

Ornamentation consists of narrow, linear, shallow, pitted grooves which may



ho confined to the anterior and posterior parts of tin* valves or may extend over 
the whole surface. The grooves are somewhat irreyndar and the interspaces arc* 
hroad and flattened. At distant intervals a few well-marked orowth-rin^s occur, 
beyond which, in some cases, the ribs cease.

Mmsnrt'innifs :
(i) (-') (=«) (•«■)

Length f>9 od Id 12
Height 71 . oti . o2 . 17

(1—5) Upper Greensand, Warminster.

Affinities.— This species differs from Limn srmiornnfa (p. 11) in being larger, 
relatively higher, more trigonal in outline, and in having the radial grooves more 
extensively developed. It is distinguished from Limn simplex, d’Orbigny,1 in 
being much less convex, in the height being relatively less, the antero-dorsal 
margin shorter, the anterior area smaller, and the anterior grooves less prominent.

The shell is relatively longer and the apical angle larger than in L. snb-conso- 
brinn, d’Orbigny.2 It is also relatively longer, with a longer antero-dorsal margin 
and the radial grooves less well developed, than in L. nvtncmi (p. 22).

7F///;cx.— From Warminster. In the Museum of Practical Geology.
Distribution.—Upper Greensand (zone of Prcfrn ns/nr) of Warminster. Bye 

Hill Sands and f-Identic Marl of Maiden Bradley. Genomanian (Meyer’s Beds 10 
and 11) of Ilooken and Dnnscombe (Devon coast).

L ima (P i.aciostoma) clop.osa (Soim-hy), 1 Sob. I Mate 1 V, figs. I n—r, Un9h9 (! n—<\

1830. L itvina? (iLonosA, J. <1r C. Snwcrhy. Trans. Geol. Soc., ser. 2, vol. iv,
]>. 335, pi. xi, fio. 2 (non Luciutt 
tflobosit, Romer, 18)5!)).

185-1. TjIma omnosA. J .  Morris. Cat. Bril. Foss., oil. 2, ]>. 171.
1805. — — AT. Tirssm. Zeitscln*. der deutscli. <jeol. Gesellsrli., vol.

xlvii, p. 4*73.

])rs<‘ription.—Shell very convex, of moderate size, oval, length considerably 
greater than height, outline rounded with the antero-dorsal margin long and 
straightened. Umbones incurved, blunt. Apical angle about 11S'\ Anterior 
area large, very deep, limited by a sharp edge, with radial ribs. Ears small.

Surface of valves polished, with faintly-marked growth-lines at intervals;

1 ‘ Pal. Franc. Terr. Civt.,’ vol. iii (1847), p. 545, pi. ccccxviii, fi«js. 5 — 7.
2 11 »iil., p. 55(5, pi. ccccxxii, ti ŝ. 4 7 ; L. stth-mnsohritot. d OrOi^ny, ‘ Prodr. do Balcont./ vol. ii

(1850), p. 107.

(5)
o t mm.



ornamented with numerous pits having a regular radial and concentric arrange
ment and giving rise (in some cases) to the appearance of slightly-raised radial 
and concentric ribs. Near the ventral margin the pits become more elongated 
(parallel with the margin) and their concentric arrangement may become wavy or 
irregular. At the anterior and posterior margins the radial arrangement is often 
more distinct than elsewhere. Sometimes on the median part of the valve the 
concentric arrangement alone can be recognised.

Measurements :
(i) (2) (3) O) (5) («> (7) (*)

Length . 31 27 25 24 22 20 18 12 mm.
Height 25 23 . 21 . 21 . 19 .. 17 10 Id „

(1—3, 5, 7, 8) Totternhoe Stone, Burwell. 
(4) Chalk Marl, Ventnor.
(6) ,, ,, Clevancv.

Affinities.—This species closely resembles Lima alhmsis, d’Orbigny,1 from the 
Gault of Ervy (Aube), Machcromcnil (Ardennes), the Perte-du-Rhdne, etc. I have 
not seen any specimens of L. albrusi.s, but it appears to differ from L . glubosa in the 
absence of the punctate ornamentation and in having a smaller apical angle.

L . globosa is distinguished from L . IJoperi (see below) by its smaller size, more 
inflated valves, and by the close-set rows of radial and concentric pits.

Type.— In the Museum of the Geological Society, Xo. 1538, from the Chloritic 
Marl of the Isle of Wight.

Distribution.— Gault of Folkestone. Red Limestone of Hunstanton. Upper 
Greensand of Warminster. Cambridge Greensand (base of Chalk Marl). Chalk 
Marl of Ventnor, Clevancy, Chilcomb well (Winchester), Burham, Folkestone and 
Cherry Hinton. Cenomanian of Wilmington. Totternhoe Stone of Burwell. 
Zone of H. subglobosus of Chilcomb and Fulbourn.

L ima (Plagiostoma) Hopmu, Mantell, 1822.. Plate IV, tigs. 7, 8«(, b, '.»«(, b, 10,
11g,b ,  i 2a, b.

1822. Plagiostoma Hopeki, G. M'i nti/l. Foss. S. Downs, \>. 204. pi. wvi.
s. 2, 3, 15.

— — — J. de C. Soicerby. Min. COllcll.. vol. IV. p. 111.
pi. ccclx.xx.

1 ‘ Pal. Franc. Terr. Crct., vol. iii (.is t"). p. 541, pi. c wxvii. tii-jv 15. ll*. ; • Prodr. de Paleont..*
vol. ii (1850), p. 138; Pictet and Roux, ‘ Moll, h\)SS. Gres verts de Geneve ' (1S52), p. 488, pi. xl.

9; Pictet and Campiche, “ Foss. 'Icrr. Crct. Sti*. Croix ” (‘ Mat •r. Pal. Suisse,* ser. 5, lHilM.
p. 100.



1825.
1827.
1832.

1830.

1837.

1838.
1839.

1841.

1812. 
? 1840.

1847.
1850.

1851-2.

r 1852.

1854.
1803.

P lagiostoma Mantelli, A. Brongniart. Descript, geol. envir. de Paris.
In Cuvier s Ossem. Foss., vol.ii, 
pt. 2, p. 000, pi. iv, fig. 3.

P achytos HorEKi, 21. J. L. Defranee. Diet. Sci. nat., vol. xxxvii, p. 207. 
P lagiostoma punctatum, S. Nilsson. Petrif. Suecana, p. 24, pi. ix, fig. 1. 
L ima Hoperi, G. P. Desha yes. In J. G. Bruguicre, Hist. nat. des Vers et

des Moll. (Encyc. method.), vol. ii, p. 349.
— Mantellii, A. Goldfuss. Petref. Germ., vol. ii, p. 92, pi. civ, fig. 9.
— Hoperi, Goldfuss. Ibid., p. 91, pi. civ, fig. 8.
— — Lamarck. Anim. sans Vert. (ed. 2 by Desliayes and Milne-

Edwards), vol. vii, p. P20.
P lagiostoma punctatum, W. Hisinger. Lethaea Sueeiea, p. 54 (not pi. xv,

fig. 3).
L ima H operi, H. G. Broun. Lethaea Geognost., vol. ii, p. 082, pi. xxxii, fig. 8.

— — H. B. Geinitz. Char. d. Schicht. u. Petref. des sachs.
Kreidegeb., pt. 1, p. 24 (? partim).

— Man tellii, F. A. Homer. Die Verstein. d. nord-deutscli. Kreidegeb.,
p. 58.

— H operi, Burner. Ibid., p. 58.
— Nilssoni, Burner. Ibid., p. 57.
— Goldfussi, F. v. Hagenow. Neues Jahrb. fiir Min., etc., p. 555.
— Mantelli, H. B. Geinitz. Grundr. d. Verstein., p. 472, pi. xx, fig. 13.
— H operi, Geinitz. Ibid., p. 473, pi. xx, fig. 14.
— — A. E. Beuss. Die Verstein. der boliin. Kreideformat., pt. 2,

p. 34, pi. xxxviii, figs. 11, 12.
— Sowerbyi, J. 21 idler. Petref. der Aachen. Kreidef., pt. 2, p. 07.
— H operi, II. B. Geinitz. Das Quadersaudst. oder Kreidegeb. in

Deutschland, p. 192.
Sowerbyi, Geinitz. Ibid., p. 192.

— Hoperi, A. Alth. Geogn.-paheont. Beschreib. von Lemberg (Haidin-
gers Naturwiss. Abhandl., vol. iii, pt. 2), p. 240.

— Mantelli, B. Kner. Verstein. v. Lemberg (Haidinger's Natur-
wissensch. Abhandl., vol. iii, pt. 2), p. 29. 

P lagiostoma Hoperi, var., J. de C. Sowerby, in F. Dixon. Geol. Sussex,
pp. 348, 350 (p. 383, ed. 2), 
pi. xxviii, fig. 21.

L ima Sowerbyi, II. G. Brunn. Lethaea Geogn., ed. 3, vol. ii, pt. 5, p. 278,
pi. xxxii, fig. 8.

— Hoperi, B. Kner. Denkschr. d. k. Akad. d. Wissensch. Wien, Matli.-
nat. Cl., vol. iii, p. 318.

*— — J- Morris. Cat. Brit. Foss., ed. 2, p. 171 (jiartim).
— — S. Placketko. Das Becken von Lemberg (Jahresber. d. k. k.

zweit. Ober-gymnas. in Lemberg, 1863), p. 19. 
— A. von Strombeck. Zeitschr. d. deutsch. geol. Gesellsch.,

vol. xv, p. 148.
— — B. Dresclier. Ibid., p. 355.

E. Favre. Moll. Foss, de la Craie de Lemberg, p. 137, 
pi. xii, tig. 19.



1870. L ima H operi, F. Ri'nner. Geol. von Oberschles., p. 315, pi. xxxiv, fig. 10.
— — — F. J. Pictet and G. Campiche. Foss. Ten*. Crct. Ste. Cmix

(Mater Pal. Suisse, ser. 5), 
pp. 171, 173.

— — Sowerbyi, Pictet and Campiche. Ibid , p. 173.
1872. — — H. B. Geinitz. Das Elbthalgeb. in Sachsen (Palroonto-

graphica, vol. xx, pt. 2), p. 41, pi. ix, 
figs. 13, 14.

1877. — — A. Fritsch. Stud, im Gebiete dor bolim. Kreideformat.:
II, Weissenlierg. u. Malnitz. Schicht., 
p. 133, fig. 120.

1882. — H operi, If. Schroder. Zeitsclir. der deutsch. geol. Gesellsch., vol.
xxxiv, p. 2G3.

1883. — Sowerbyi, A. Fritsch. Stud, im Gebiete der bolim. Kreideformat.:
III, Iserschicht., p. 115, fig. 87.

1888. — H operi, A. Pcron. L ’Hist. Terr, de Craie, p. 149.
1889. — ( P lagiostoma) H operi. 0. Griepenherl. Senon. v. Konigslutter

(Palacont. Abhandl., vol. iv), 
p. 40.

— H operi, A. Fritsch. Stud, im Gebiete der bolim. Kreideformat.:
IV, Teplitz. Scliicht., p. 84, fig. 78.

— — — E. Holzapfel. Die Mollusk. Aachen. Kreide (Palaeontogra-
phica, vol. xxxv), p. 240, pi. xxvii, fig. 5.

1892. — (P lagiostoma) H operi, E. Stolley. Die Kreide Schleswig-Holsteins
(Mittlieil. a. d. Mineralog. Instit. 
Univ. Kiel, vol. i), p. 237.

1893. — H operi, A. Fritsch. Stud, im Gebiete der bolim. Kreideformat.: V,
Priesener Schicht., p. 100.

1894. — — B. Lnndgrcn. Mollusk. i Mammillatus- ocli Mucronata-
zonerna (K. Svenska Yet. Akad. Handl. 
N. F., vol. xxvi, No. G), p. 42.

1897. — — R. Leonhard. Kreideformat. in Oberschles. (Pakeonto-
graphica, vol. xliv), p. 4G.

—  —  —  A. Hennig. Revis. Lamellibr. i Nilsson’s ‘ Petrific. Suecana,’
(K. Fysiogr. Siillsk. i Lund. Handl., N. F., 
vol. viii), p. 30, pi. ii, fig. 13.

— — (P lagiostoma) H operi, H. Woods. Quart. Journ. Geol. Soc., vol. liii,
p. 383.

1898. — H operi, G. Midler. Mollusk. Untersen. v. Braunschweig u. Ilsede.
p. 24, pi. iv, fig. 12.

1901. — — A. Wollemann. Jalirb. d. k. preussiseli. geol. Landesanst.
fiir 1900, vol. xxi, p. 15.

1902. — — A. Wollemann. Liineburg. Kreide (Abhandl. d. k. preussiseli.
geol. Landesanst., N. F., Heft 37), p. 58.

_ __ _  J .P .J .R a v n . Mollusk. Danmarks Kridtaflej. : I, Lamellibr.
(Iv. Danske Yid. Selsk. Skrift. G Ra'kke, 
nat. og math. Afd., vol. xi), p. 99. pi. ii 
fifr IB.



Non 1847.

— 1847.
— 1850.

— 1877.

-  1872.

— 1881.

V — 1893.

— A. d’ Orbigny. Pal. Franc. Terr. Crct., vol. iii, p. 5G4, pi. 
ccccxxiv, figs. 10—13.

M a n t elli , d'Orbigny. Ibid., p. 568, pi. ccccxxvi, figs. 3—5.
IIo peri , (VOrbigny. Prodr. de Pal., vol. ii, p. 248.
Ma n t elli , iTOrbigny. Ibid., p. 248.
H o peri , A. Fritsch. Stud, im Gebiete dor bulim. Kreideformat. : 

II, Weissenberg. u. Malnitz. Schiclit., p. 134, 
fig. 121.

Ma n t elli , Fritsch. Ibid., p. 134, fig. 122.
H o p e r i , H. B. Gcinitz. Das Elbthalgeb. in Sachsen (Pal aeon to-

graphica, vol. xx, pt. 2), p. 40, pi. ix, 
figs. 11, 12.

— J. Kiesow. Cenomanverstein. a. d. Diluvium d. Umgeg.
Danzig’s (Schrift d. naturf. Gesellseli. in 
Danzig, N. F., vol. v), p. 414, figs. 9, 10. 

sp., cf. H o peri , B. Michael. Zeitschr. d. deutsch. geol. Gesellseli.,
vol. xlv, p. 234.

Description.— Shell convex, oval, rounded, considerably inequilateral, longer 
than high. Antero-dorsal margin rather long, slightly convex or nearly straight; 
postero-dorsal margin rather short; the remainder forming a regular curve. 
Umbones close together. Apical angle 115° to 117°. Ears rather small, with 
growth-lines; the posterior longer than high and larger than the anterior ear. 
Anterior area large, deep, with a more or less sharp border, often with radial 
grooves which vary in number and are more distinct near the umbo than 
anteriorly.

Surface of shell nearly smooth. In the region of the umbo numerous linear 
grooves with pits occur; these may also extend on to the anterior and posterior 
parts of the shell, and in some cases they are present on the middle of shell, 
reaching a part of the way or even quite to the ventral margin. The grooves are 
slightly wavy, sometimes discontinuous, and are deeper near the anterior and 
posterior margins, and often more widely separated near the former. New 
grooves arc introduced at various distances from the umbo.

Measurements :
(i) (2) 0») (i) (5) (6) (V) (8) (9) (10) (ii) (12)

Length 57 57 50 52 51 51 47 41 37 34 31 31 mm,
Height 52 50 52 50 47 40 42 39 32 32 28 20 „

(1) M. cor-anguinum zone, Gravesend. (5, 10) M. cor-anguinum zone, Northfieet.
(2) Uintacrinus baud, Devizes Road, j (8) Chalk Rock, Underwood Hall, Dulling-

Salisburv. | ham.
(3, 6, 12) A. quadratics zone, East Harnham. | (9, 11) B. mucronata zone, Norwich.

(4, 7) M. cor-anguinum zone, Gravesend. I

Affinities.— This species was described by Brongniart under the name Phujios- 
tnma Manfrlh from specimens which wore sent to him by Mantell from near



Brighton— probably from Lowes. Mantell1 2 3 regarded Ptayiostoma Mu nielli ns & 
synonym of his riayiostom a Hoperi, and I think there can be no doubt as to the 
correctness of that view.

Geinitz (1872) considered Lima Hoperi of Sowerby to be distinct from L. 11 operi 
of Mantell, thinking that the former (which he named L. Stnrerbi/i) was distinguished 
by being almost smooth, whereas the latter is covered with radial grooves. The 
smooth and the grooved forms agree exactly in shape, and between these extremes 
in ornamentation every gradation may be seen. Moreover, although one of the 
specimens figured by Mantell (fig. 3) is ornamented all over, the others (figs. 2, 15) 
possess grooves on the sides only. I think, therefore, that there can be no doubt as 
to the identity of L. Hoperi of Sowerby and L. Ih>j>eri of Mantell. Further, it 
should be noted that Sowerby’s specimens were sent to him by Mantell as examples 
of his L. Hoperi.

The specimens figured by Geinitz (1872) as L. Hoperi (from the Pliiner-kalk of 
Strehlen) are relatively higher (especially fig. 11) than Mantell’s species, and are 
probably examples of L. cretaeea (see below).

L. Hoperi of d’Orbigny5 differs in having a smaller apical angle, in being 
relatively higher, much compressed, and with the grooves more widely separated. 
It may, however, be only a variety of L. Hoperi, Mantell. I have seen undoubted 
examples of L. Hoperi, Mantell, from the Senonian of Marromme (near Rouen), 
Lillebonne (Seine-Inferieure), and from other French localities. The form de
scribed and figured by d’Orbigny as L. Mantelli is referred to below (p. 23).

L. Lambert i of Peron,s from the zone of Mir raster Ireeiponis of Joigny, may be 
only a variety of L. Hoperi. It is stated to differ chiefly in its greater length, but 
in this respect it can, I think, be matched by some undoubted varieties of L. 
Hoperi.

For the relation of L. Hoperi to L. globosa see page 17, and to Tj . cretaeea 
see page 23.

Remarks.—This species varies considerably in the extent of the ornamentation. 
Some examples are smooth, save for the pitted grooves near the umbo; in many 
cases the grooves are continued on to the sides of the shell; less frequently they 
extend to the middle of the valve, and may even reach the ventral margin. 1 
have not seen sufficient examples, of which the exact horizons are known, to enable 
me to determine whether any of the varieties are characteristic of certain zones.

Types.— I have not seen the types. The specimens figured by Sowerby are in 
the British Museum. The types, and also Sowerby’s specimens, came from the 
Upper Chalk (probably from the zone of Micrasler ror-testmlimirinm or the zone of

1 ‘ Trans. Geol. Soc.,’ ser. 2, vol. iii (1835), p. 200.
2 See Jukes-Browne, ‘ Quart. Journ. Geol. Soc.,’ vol. Iii (1800). p. 152.
3 ‘ Hist. Terr. <le Craie' (1888), p. 151. pi. ii. fi*_r 1



M. rny-rnifiitintim) near Lowes. An example from Cambrai is in the d’Orbigny 
( Collection at Paris, but it is probably not the specimen figured in the c Palcontologie 
Fram/aise.’

Jtisfrihiifimt.— (i) Zone of Trrrbrafitlimt of Bevendean, near Brighton.1
(ii) Zone of llalastrr jthmnx of Winchester, Lewes, Dover, Kcnley, Cuxton. 

Chalk Rock of Boxmoor, Luton, Underwood Hall (Dullingham), West ley 
Waterless.

(iii) Zone of M im tsfrr cnr-tr&tndiitarrum of Lewes, Dover, Purley, Strood, 
Chatham, Swaffham” (Norfolk).

(iv) Zone of Micntsfrr mr-a mjuiintm of Winchester, Porton, Witherington, 
Quidhampton, Lewes, the Sussex coast, St. Margaret’s, Gravesend, Northfleet, 
Hailing Pit (South Croydon).

(v) Zone of Marsupitcs frsfmlinanns of the coasts of Sussex, Thanet, and 
Yorkshire. T'intacrinushaivl of Devizes Road, Salisbury.

(vi) Zone of Actiuocama<r quadratus of East Harnham, Hursley (Winchester), 
the coasts of Sussex and Yorkshire.

(vii) Zone of l>rlrvnnfella mvrranafa of the Dorset coast and Norwich.
(viii) Chalk of Trimingham.

L ima (P lauiostoma) cketacea, nom. nov. Plate TV, figs. 13, 14 a— r, 15. Plate V,
figs, la , b, 2, 3, 4a, b.

y 1847.

r 1850.

y 1872.

y 1877.

V 1888.

L ima M a n t e l l ii , A. (VOrbigny. Pal. Franc. Ton*. Crct., vol. iii, p. 5G8,
pi. ccccxxvi, figs. 3—5 (non L. Man- 
ielli, Brongniart).

— — — Protlr. de Pal., vol. ii, p. 248.
— LiEviuscuLA, J. de C. Sowerby, in F. Dixon. Geol. Sussex, p. 347

(p. 382, ed. 2), pi. xxviii, fig. 14, 
(non L. Lwinscnla, Sowerby, 
1822).

I I o peki , H. B. Geinitz. Das Elbtlialgeb. in Sachsen (Palseontogra-
pliica, vol. xx, pt. 2), p. 40, pi. ix, figs. 11,12.

— — A. Fritsch. Stud, im Gebiete der bolnn. Kreideformat. : II,
Weissenberg. u. Malnitz. Scliiclit., p. 134, 
fig. 121.

— M a ntelli , Fritsch. Ibid., p. 134, fig. 122.
— — A. Peron. L ’Hist. du Terr, de Craie, p. 151.

Description.— Shell of small convexity, oval, very inequilateral, higher than long. 
Antero- ami postero-dorsal margins nearly straight, the remainder forming a

1 Also recorded from the TerebratuUna zone of South Dorset by Dr. Barrois.
2 This may be from the M. cor-anguinvm zone.



regular curve. Umbones small, close together. Apical angle usually about 100°, 
but sometimes only 90°. Ears small, the posterior larger than the anterior. 
Anterior area of moderate size, very deep, with a sharp edge and numerous radial 
ribs.

Ornamentation consists of numerous, well-defined, radial grooves with distinct 
pits, covering the entire surface of the shell. The grooves are straight or slightly 
wavy, and in some cases are linear, in others broader, the latter giving the appear
ance of flattened or rounded ribs to the interspaces. The pits in the grooves some
times extend into the sides of the ribs. New grooves may be introduced near the 
ventral margin or occasionally near the middle of the valve. In well-preserved 
specimens very fine concentric ridges are sometimes seen. A few growth-rings 
are usually present.

M easurements:
(i) (2) (3) (0 (5) («) (7) (S) (»)

Length .. 32 32 20 21 21 17 Hi 12 11 mm.
Height . 37 35 30 2-1 oo 19 19 u 1°1 “  55

(1) U. planus zone, Cuxton. (5—7) A guadratus zone. East Harnliain.
(2) „ ,, Clieveley. (8) M. cur-angninum zone, Witherin^ton.
(3) ,, ,, Borsted. (0) Uiutacrinus band, Devizes Koad, Salisbury.
(4) A . guadratus zone, Wkaddon railway cutting, (

near Salisbury. 1

Affinities.— This species is distinguished from Limn llnprri hy having a smaller 
apical angle, by being relatively higher and shorter, with the valves less convex, 
the anterior area relatively smaller, the entire surface of the shell always orna
mented, and the grooves usually deeper.

The specimen figured by d’Orbigny as Lima Mautdti is similar in form to some 
examples of L. cretacea, but d’Orbigny states that the furrows are shallow and 
without pits. A specimen, however, in the d’Orbigny Collection at Paris shows 
pits in the grooves.

Lim a Ixviuscula, Sowerby (in Dixon) is probably a small example of this 
species, but its locality and horizon are not stated.

One of the specimens from the Planer-kalk of Strehlen figured by (leinitz 
(1872) as L. Hoperi (fig. 11) agrees very closely with this species.

Distribution.— Zone of Terebratuliua of Winchester. Zone of ILJuster phut us of 

Twyford and Clieveley. Zone of Mirrnstrr ror-tcsLuhuunum of Borstal and 
Cuxton. Zone of M. cor-anr/uiuum of Micheldever, Witherington and Camp Hill 
(South Wiltshire). Zone of Marsupites of Highfield. t'mtucnnus band of Devizes 
Road (Salisbury). Zone of Actinont mu,r qmuJrnfus of Winchester, Hast Ilarnham, 
West Harnham, and Milford (Salisbury). Zone of JSdcmnitella mucronata of 
Norwich. Chalk of Trimingliam.



AIai;k<>i r.\N.\, il'Orhiipnj, 1817. date V, fig.s. 7<i,b.

L ima Marrotiana, A. d'Orbujny. Pal. Franc. Terr. Crct., vol. iii. p. 561.
pi. ccccxxiv, figs. 1—4.

— — tVOrhifjny. Prodr. de Pal., vol. ii, p. 247.
— (R adula) Marrotiana, 0. Griepenlcerl. Senon. von Konigslutter

(Palaeont. Abhandl., vol. iv), p. 39.

Marottiana, A. AHli. Geogn.-pal. Besclireib. v. Lemberg (Haidinger’s 
Naturwiss. Abhandl., vol. iii, pt. 2), p. 240, 
pi. xii, fig. 25. (L . Altliiy Favre).

Description.— Shell of moderate convexity, oval, more or less trigonal. Antero- 
dorsal margin rather long, nearly straight; postero-dorsal margin much shorter ; 
the remainder forming a regular curve. Umbones rather small, pointed. Apical 
angle about 105°. Anterior area large, deeply depressed, sharply limited, 
ornamented with 10 to 12 strong, rather narrow ribs, which bear, in places, small 
nodular projections. Ears rather large, with growth-ridges, without ribs; the 
posterior rather larger than the anterior ear.

Ornamentation consists of 30 to 32 broad ribs with a few smaller ribs near the 
posterior margin ; the ribs are smooth, with flattened or somewhat rounded 
summits, and are separated by narrow rounded grooves. The grooves show, in 
]daces, transverse ridges and grooves which may extend to the sides of the ribs, 
giving them a notched appearance. Near the ventral margin, especially in old 
specimens, the ribs become more flattened and the grooves shallower.

Measurements :
(i) (2)

Length 59 27 mm.
Height 60 to cc

(1, 2) Upper Chalk (13. mucronata zone), Norwich. The measurements of the larger specimen are 
approximate onlv.

Lima ( Pi.aoiostoma)

1847.

1850.
1889.

Non 1850.

Affinities.— This is distinguished from other species found in the Chalk by its 
strong ribs. In Lima Alt hi, Favre, the ribs are more numerous and not so broad.

Lima Marrotiana differs from most of the species which are referred to 
Vlmjiostuma in having much stronger ribs, but in other respects it agrees closely 
with that sub-genus.

lxemarks.—The only specimens I have seen are from Norwich, where it appears 
to be rare. The shell is usually more or less crushed, so that its proper outline is 
distorted.



Types.—D’Orbigny’s specimens came from the Lower Scnonian of Dordogne, 
Charente-Inferieure, Cambrai, and Aube.

Distribution.—Zone of Beleninitella mucronata of Norwich.

Sub-genus— Acesta, H. and A. Adams, 1858.

( ‘ Genera of Recent Mollusca,’ vol. ii, p. 558.)

L ima (A cesta) longa, Burner, 1841. Plate V, figs. 8 <t,b, 9— 11, 1 2 «,b.

1836.

1841.
1847.

1850.
1865.
1868.

1869.

1871.
1877.

1883.

1884.

? 1895. 
1896.

1900.

L ima elongata, F. A. Bonier. Die Verstein. d. nord-deutsch. Oolith.-geb.,
p. 79, pi. xiii, fig. 11 (non elongata, 
Sowerby).

— longa, Burner. Die Verstein. d. nord-deutscli. Kreidegeb., p. 57.
— — A. d'Orbigny. Pal. Franc;. Terr. Cret., vol. iii, p. 529, pi.

ccccxiv, figs. 13—16.
— — — Prodr. de Pal., vol. ii, p. 81.
— — H. Coguand. Mon. Aptien de l’Espagne, p. 149.
— — P. de Loriol. Valangien d’Arzier. (Mater. Pal. Suisse, ser. 4),

p. 41, pi. iii, fig. 11.
— — F. J. Pictet and G. Campiclie. Foss. Terr. Cret. Ste. Croix

(Mater. Pal. Suisse, ser. 5), p. 128, 
pi. clxi, figs. 6, 7.

— — W. A. Ouster. Protozoe Helvetica, vol. ii, pp. 104, 123.
— — G. Buhm. Zeitsclir. d. deutscli. geol. Gesellscli., vol. xxix,

p. 235.
— — W. Keeping. Foss., etc., Neoc. Upware and Brickhill, p. 112.

pi. v, fig. 6.
— n. sp., 0. Weertli. Die Fauna des Neocom. ini Teutoburg. Waldo

(Palaeont. Abliandl., vol. ii), p. 51.
— (P lagiostoma) cf. Robinaldina, F. Vogel. Holland. Kreide, p. 56.
— longa, A. Wollemann. Zeitsclir. der deutscli. geol. Gesellscli..

vol. xlviii, p. 836.
— — — Die Biv. u. Gastrop. d. deutscli. u. holland.

Neocoms (Abliandl. d. k. preussisch. geol.
Land., N. F., pt. 31), p. 27.

Description.— Shell compressed, sub-triangular, rounded, considerably higher 
than long, of small obliquity. Posterior and ventral margins convex; anterior 
margin straight. Umbones pointed, close together. Apical angle small— about 70 . 
Posterior ear large, not separated from the rest of the valve by a depression, 
ornamented with radial ribs. Anterior ear smaller, much higher than king.

4



Anterior area lanceolate, depressed, limited bv a sharp edge, ornamented with 
radial ribs.

Ornamentation consists of very numerous, small, somewhat flattened ribs, 
separated by much narrower grooves. The ribs are usually wavy, and are not all 
of equal size; posteriorly smaller ribs sometimes alternate with larger. The 
grooves are punctate and vary somewhat in width. A few distinct growth-lines 
are seen, below which the direction of the ribs may undergo some deflection.

Mciisni’em<'nfs :
(i) (2) (3) (0 (5) («)

Length . 37 31 23 21 20 mm.
Height . 02 38 30 37 33 32 5)

(1, 2, o, 5) Lower Greensand, Upware.
(4) Teal by Limestone, North Willingham. 
(G) Speeton Clay, Speeton.

AlJiuitics.— Lim a lomja has a smaller apical angle and is relatively shorter than 
/,. uinlufa, Deshayes1; it is also clearly distinguished by the absence of the prominent 
concentric scales, and by the occurrence of pits in the grooves.

Jirnvtries.— In some cases, especially when the specimens are not perfectly 
preserved, the ribs (as remarked by Wollemann) become indistinct on the middle 
of the shell. This is the case in specimens from the Tealby Limestone, and in some 
from the Speeton Clay, in which the middle part of the shell is almost smooth. 
The outline of the shell and the relative size of the posterior ear are rather variable.

A specimen from West Dereham (Plate V, fig. 13) possesses finer ribs, but may 
perhaps be only a variety of this species.

Ttiprs.— From the llilsthon of Llligser Brink. A specimen from the same 
locality (imperfect on the posterior side of the umbo) is figured by d’Orbigny and 
is preserved in the Museum of Palaeontology at Paris. Two of the specimens from 
Upware figured by Keeping are in the Sedgwick Museum, Cambridge, and another 
is in the collection of Mr. J . F. Walker.

distribution.— Lower Greensand of Upware, Potion, and Brickhill. Tealby 
Limestone (zone of Hdrmiiitr* brunscicrnsis) of North Willingham. Upper part of 
Speeton Series of Speeton.

L ima (Acfsta) (’IATKIFokmis, <VOrbiijmj, IS 17. Text-figure 5.

1847. L ima c l y t e i f o k m i s , A. d'Orbiyuy. Pal. Franc;. Terr. Crc't., vul. iii, p. 543.
pi. ccccxvii, figs. D, 10.

1850. - — <VOrbiyity. Prodr. de Pal., vol. ii, p. 1GG.

1 Sue d’Orbignv, p. 528, pi. ccccxiv, figs. 0— 12 ; Pictet and Campielie, p. loo, pi. elxii, fig. 1.



I860. L ima clypeiformis, F. J .  Pictet and G. Campiche. Foss. Terr. Cn't. Ste.
Croix (Mater. Pal. Suisse ser. 5), 
p. 1G8.

1871. R adula (A cesta) clypeiformis, F. Stnliczlca. Palfloont. Indica, Cret.
Fauna S. India, vol. iii, 
p. 414.

Description.— Shell very large, compressed, oval, rounded, only slightly oblique. 
Height equal to or slightly greater than length. Antcro-dorsal margin more or less

Fio. 5.—Lim a  (Acesta) clypeiformis, d’Orbi^ny. Upper Greensand, Chard. Kij l̂it valve. Taunton
Museum, x

straightened and relatively short. Ears rather small, the anterior larger than tlie 
posterior. Surface of shell smooth, except for growth-lamella) at intervals. 

Measurements :
Length
Height . . . . .

Upper Greensand, Chard.

100 mill.
103 „



A f f i n i t i e s .— Li urn snlirl i/jii'ij'nnii ist Futtcrer,1 is stated to be related to L. rlypoi-
J ’ormis.

Remarks.— This is the largest species of Lima known in the Cretaceons of 
England. T have seen two specimens only, one of which is in the Museum of the 
Somersetshire Archaeological and Natural History Society at Taunton, and the 
other in the Exeter Museum. The occurrence of this species in England was first 
recorded by Mr. Jukes-Browne.2

Type.— D’Orbigny’s specimens came from the Cenomanian of Le Mans, etc.
7 — Topmost  bed of the Upper Greensand of Chard.

Snb-r/onvs— M antellum, J .  F. Bolton, 1708.

( ‘ Mus. Bolten.,’ 2, p. 1G0.)

L ima (Mantellum) pakallkla {Sowerby) 1812. Plate V, figs. 14, 15 a—d.

1812.

1842.

1845. 
184 r>. 
1847.

1850.
1854.
1855. 
1858.

1805.
1800.

1883.

1884.

Modiola parallela, J. de C. Sowerby. Min. Conch., vol. i, p. 31, pi. ix
(right-hand top figure).

L ima elegans, A. Leymerie. Mem. Soc. geol. de France, vol. v, p. 27,
pi. vi, fig. 6. (Non Dujardin, non Nilsson.)

— elonoata, E. Forbes. Quart. Journ. Geol. Soc., vol. i, p. 248.
— e l e g a n s , A. Leymerie. Statist, geol. et min. de l’Aube, pi. vi, fig. 7.
— Cottaldina, A. cVOrbigny. Pal. Fran^. Terr. Cret., vol. iii, p. 537,

pi. ccccxvi, figs. 1—5.
— — (VOrbigny. Prodr. de Pal., vol. ii, p. 119.
— parallela, J. Morris. Cat. Brit. Foss., ed. 2, p. 171.

Cottaldina, G. Cotteau. Moll. Foss, de l’Yonne, p. 101.
— — J. Vilanova-y-Piera. Mem. geog.-agric. de Castellon,

pi. ii, fig. 15.
— parallela, F. J. Pictet and E. Renevier. Foss. Terr. Aptien (Mater.

Pal. Suisse, ser. 1), p. 120, 
pi. xix, fig. 1.

— — H. Coquand. Mon. Aptien de l’Espagne, p. 148.
— Cottaldina, F. J. Pictet and G. Campiche. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 5), 
p. 151, pi. clxvi, fig. 1.

— farringdonensis, W. Keeping. Foss., etc., Neoc. Upware and Brick-
hill, p. 112, pi. v, fig. 12.

— Cottaldina, O. Weerth. Die Fauna des Neocom. im Teutoburg.
Walde (Paheont. Abhandl., vol. ii), p. 52.

1 ‘ Kreidebild. d. Santa Croce in den Venetianer Alpen ’ (Palaeont. Abhandl., vol. vi, 1892), 
p. 78, fig. 23.

2 ‘ Proc. Somerset Arclueol. and Nat. Hist. Soc.,’ vol. xlix, 1903.



2'J
1895. L ima Cottaldina, G. Maas. Zeitschr. der deutsch. geol. Gesellsch., v<> .

xlvii, p. 207.
— — (K adula) Cottaldina, F. Vogel Hollandisch. Kroido., p. 50.

1900. — Cottaldina, A. Wollemann. Die Biv. u. Gastrop. d. deutsch. u.
holland. Neocoins (Ahhandl. d. k. 
preussisch. geol. Land., N. F., pt. 
31), p. 35, pi. ii, figs. 2, 3.

Non 1847. — parallela, d'Orbigny. (See p. 31).

Description.— Shell moderately convex, oblique, oval or rounded-oblong, higher 
than long. Antero-dorsal margin long, nearly straight, more or less parallel with the 
postero-ventral margin; postero-dorsal margin short, more or less nearly straight. 
Anterior margin regularly rounded. Umbones sharp, only slightly curved ; apical 
angle about 90°. Ears of moderate size. Anterior area rather large, slightlv 
convex ventrally, depressed near the umbo, usually smooth except for growth- 
lines.

Ornamentation consists of 18 to 20 principal ribs, and sometimes of a few 
smaller ribs near the posterior margin. The principal ribs arc roof-like with sharp 
summits; they are strongest on the antero-dorsal part of the valve and become 
less elevated and rather more widely separated in passing posteriorly ; the two or 
three anterior ribs (near the anterior area) are rather smaller and closer together. 
A small rib occurs at the bottom of the furrows between the main ribs; smaller 
linear ribs may occur on the sides of the principal ribs, especially on the posterior 
part of the shell. Fine concentric growth-lines are seen on the ribs and furrows.

Measurements :
a) (2) (3) (0 (■>) (6) (7)

Length 2(3 2(3 25 2:3 2:3 22 19
Height 21 22 20 19 18 17 k ;

(1 ,4 ) Pern a-bod, Atherfield.
(2, 5) Hythe Beds, Lympne.

(3) Lower Greensand, Upwaro.
(0, 7) Hythe Beds, Hythe.

(8) Ferruginous Sands, Shanklin.

Affinities.— This species is closely allied to L. Jlnyrnana, d’Orbigny,1 but in 
the latter the ribs do not decrease in size nor become more widely separated on 
the posterior part of the shell, and the small rib in the furrows is absent or 
indistinct.

L. paralle la  is distinguished from L. cjaultina (p. ol) by being relatively 
shorter and less compressed, by the ribs on the posterior part of the shell being

1 ‘ Pal. Franc. Terr. Cret,,’ vol. iii (1847), p. 527, pi. ccccxiv, figs. 5—8; Pictet and Campiche, 
‘ Terr. Cret. Ste. Croix ’ (18G9), p. 142, pi. clxiv, figs. 4, 5.



more distinctly smaller limn tlios(‘ on the anterior part, and by the presence of 
tlie small rib at the bottom of each groove. See also L. farriin/<lunnisis (below).

L. r.rjut it si t, Forbes,1 from the Ilythe Beds of Hythe, is known to me only from 
the typo specimen which is preserved in the Museum of the Geological Society 
(No. 2ft5(i). It is an internal cast in clay, somewhat crushed, and shows the 
ribbing only imperfectly. I think it is probably an example of L. jxm illrlu , but 
more specimens from the same horizon are needed before a confident opinion can 
be given. Similar remarks apply to />. lini/ua, Forbes,2 which comes from the same 
horizon and locality, and is likewise preserved in the Museum of the Geological 
Society (No. 205S).

This and the following eight species are provisionally referred to the sub-genus 
Afintfdhim, with which they agree in the form of the shell and, in many cases, in 
the general character of the ornamentation. They differ, however, from the type* 
of Mituh'lhtm. in having the valves closed or almost closed, but there is, as Fhillipi 
has pointed out, every transition from the species in which tin4 valves gape widely 
to others in which they are closed.

Iirimtrls.— This species shows a fair amount of variation in the proportions of 
length and height, and also in the obliquity of the shell.

The type-specimen of L. jmmllrlu is an internal cast, and consequently all 
writers have found it practically impossible to make out the characters of the 
species from Sowerby’s figure. A comparison of the type with better preserved 
specimens leaves no doubt in my mind that Sowerby’s species is really identical 
with tin' form described by d’Orbigny as L. ( 1nttnh1ina. The latter author 
referred a specie's found in the Gault (Fj. tfnnlfimt, p. 2>1) to L. jxirnllrln, Sowerby.

Ti/ix's.—The type is from the Ilythe Beds of Maidstone and is preserved in the 
British Museum (No. 4:1,21)2). The specimen from Upware figured as 1 j . furrimi- 
tlnnriisis by Keeping is in the Sedgwick Museum, Cambridge.

Distribution.— I'm at-bed and Atherfield Clay of Atherfield. Ferruginous Sands 
of Shanklin. Ilythe Beds of Ilythe, Lympne, and Maidstone. Sandgate Beds of 
Sevcnoaks. Folkestone Beds of Folkestone. Lower Greensand of Faringdon and 
Upware. Speeton Clay of Speeton.

L ima (Mantkllpm) farrinudonensis, Sh<trj>n, 1853.

1853. L ima farrinodonensis, D. Sharpe. Quart. Journ. Geol. Soc.,vol. x, p. 198,
pi. vi, fî . 2.

Non 1883. — * — W. Keeping. Foss., etc., Neoc. Upware and Brick-
hill, p. 112, pi. v, %  12.

1 ‘ Quart. Journ. (tool. Soc./ vol. i (1845), p. 249, pi. iii, ti«j. 11.
2 Ibid., p. 249, pi. iii, fig. 10.



Remarks.— The chief character in which Lima /arrimjilonrnsi^ differs from 
L. para lle la  seems to he in the possession of well-marked ribs over the whole of 
the anterior area. It also differs from the majority of examples of L. parallela  in 
that the ribs only decrease in size to a very small extent in passing from the 
anterior to the posterior part of the shell; and further, the shell is less inequilateral 
than is usual in L. parallela.

I am inclined to regard Lim a farriiu/doncitsis as not more than a variety of 
L. parallcla, but without better material it is impossible to express a confident 
opinion. Almost all the specimens seen arc in the condition of internal casts in a 
brownish ferruginous sandstone.

Type.— The figure given by Sharpe is taken from a gutta-percha cast of an 
external mould. It was obtained from Seende and is preserved in the Museum of 
the Geological Society.

Distribution.— Lower Greensand of Seende and Faringdon.o

L ima (Maxtej.lum) oau/i'ina, 110m. now Plato V, figs. 1G— 2o.

? 1827.

1847.

1850.
1855.
1854.
1875.

1807.

1000.

P lagiostoma elongata, J. de C. Smverby. Miu. Conch., vol. vi, j>. 113,
pi. dlix, fig 2 (upper figure oiilv). 

L ima parallela, A. iVOrbiyny. Pal. Franc. Terr. Crct., vol. iii. p. 530,
pi. ccccxvi, figs. 11 —14.

— — iVOrbiyny. Prodr. de Pal., vol. ii, p. 138.
— — G. Cotteuu. Moll. Foss, de rYonne, p. 101.
— e l o n g a t a , J. Murrii>\ Cat. Brit. Foss., ed. 2, p. 171 (juirtitn).
— — A. J. Jukes-Bruwne. Quart. Joiirn. Geol. Soc., vol. xxxi,

p. 200.
— parallela, R. B. Newton. Proc. Dorset Nat. Hist, and Anli<j. Field

Clul), vol. xvii, p. 88, pi. iii, fig 11.
-  — E. T. Newton and A. J. Jukes-Browne. Cret. Kocks of

Britain, vol. i, p. 440.

Non 1850. P lagiostoma parallelus. J .  de C. Sincerity in F. Dixon. Geol. Sussex,
p. 350 (p. 38G, ed. 2), pi. xxviii, 
tig. 10 ( =  L. elonyato. Sowerlu ).

Description.— Shell rather compressed, sub-quadrangular or nearly oblong, very 
oblique, much longer than high, rounded posteriorly ; antero-dorsal margin long 
and nearly straight, almost parallel with the postero-ventral margin. Apical angle 
about 100°. Umbones pointed, close together. Ears of moderate size, the anterior 
larger than the posterior. Anterior area large, slightly concave dorsally, orna
mented with fine radial ribs.

Ornamentation consists of LS to 20 main ribs with a few smaller ribs pos
teriorly. The ribs are strong, with sharp summits, but become somewhat



weaker posteriorly. The sides of the ribs are ornamented with fine radial ribs, and 
at the summit there is sometimes a rib with pointed projections. Concentric 
growth-lines are present.

Measurements :
(i) (2) (3) (0 (5) (6)

Length 30 34 20 20 28 17 mm.
Height1 28 23 20 18 20 12

(1, 4) Gault, Black Ven. 
(2, 3, 5, 6) Gault, Folkestone.

Affinities.— Lima Iteriana , Pictet and Roux,2 appears to differ from this species 
in having a small rib at the bottom of the groove, and in being relatively shorter. 
Pictet and Campiche state that the small rib is not always present. I have seen 
no trace of such a rib in even the best preserved examples of L. ganltina. See also 
Lim a elongata (p. 30).

Remarks.— One of the specimens figured by Sowerby as Plagiostoma elongata 
(the upper figure 2 of Plate D LIX) is probably an example of this species, but since 
it is an internal cast only, it is difficult to be sure of its identity without seeing 
other specimens from the same horizon. The specimen in question, however, 
agrees in form and in the characters of the ribs with other internal casts which 
undoubtedly belong to this species. D’Orbigny referred this species to Lima 
parallela  (Sowerby) and also included with it L. elongata, Sowerby (p. 34).

rJ'Hl)C*-— The specimen figured by Sowerby, mentioned above, is stated to come 
from the “ Greensand of Folkestone.” D’Orbigny’s specimens of Lima parallela, 
d’Orbigny mm Sowerby, came from the Gault of Gerodot and Dienville (Aube).

Distribution.— Gault of Folkestone (zones ii, vii, ix). Gault of Ventnor and 
Black Ven. Cambridge Greensand (derived). Upper Greensand (zone of 
Schlambachia rout rata) of Devizes. Internal casts from the Speeton Clay (zone of 
llelemnites jaculiun , C 11) seem to be indistinguishable from this species.

L ima (Mantelia.m) inteklinkata, Jukes-Drou'ne, 1877. Plate VI, figs, l a ,  b.

1877. L ima interlineata, A. J. Juices-Browne. Quart. Journ. Geol. Sue.,
vol. xxxiii, p. 502, pi. xxi, fig. 10.

Description.— Shell moderately convex, rounded-oblong. Umbones and ears 
not seen.

1 Measured perpendicular to the hinge-line.
2 ‘ Moll. Foss. Gres verts de Geneve’ (1852), p. 484, pi. xl, fig. 5 ; F. J. Pictet and G. Campiche, 

‘ Foss. Terr. Crct. Ste. Croix ’ (Mater. Pal. Suisse, ser. 5, 1800), p. 150, pi. elxvi, figs. 4, 5.



Ornamentation consists of 10 to 12 strong ribs with broad interspaces. On the 
posterior part of the shell the ribs are more widely separated and the interspaces 
flatter than on the anterior part. In the interspaces there are small radial ribs 
separated by broad spaces.

Rem arks.— The only specimens seen are a few imperfect internal moulds with 
very small portions of the shell preserved. I j . intnrlineata appears to be allied to 
L. (jaulthui (see above) but is distinguished by possessing fewer ribs with broader 
and flatter interspaces. The smaller radial ribs are perhaps also better developed 
than in L. gaultina.

Type.— In the Sedgwick Museum, Cambridge.
Distribution.— Cambridge Greensand (derived from the Gault).

L ima (Maxtellum) intek media, <VOrbiting, 1847. Plate VI, figs. 2 n, 4 «— r.

1847. L ima intekmedia, A. d'Orbitjny. Pul. Franc. Terr. Crct., vol. iii, p. 55U.
pi. ccccxxi, figs. 1—5.

1850. — — (VOvbujmj. Proclr. de Pal., vol. ii, p. 107.
1809. — — F. J. Pictet and G. Campiclie. Foss. Terr. Crct. Sto.

Croix (Mater. Pal. Suisse, ser. 5).
p. 108.

? 1877. — — A. Fritsch. Stud, im Gebiete del* bohm. Kreideforinat.:
II, Weissenberg. u. Malnitz. Scliiclit., 
p. 134, fig. 123.

Description.— Shell moderately compressed, oblique, oval or rounded-oblong, 
higher than long. Antero-dorsal border rather long and roughly parallel to the 
slightly curving postero-ventral border; both curve gradually and regularly to 
join the posterior border. Postcro-dorsal shorter than the antero-dorsal border. 
Umbones inconspicuous, close together. Apical angle about 100\ Ears small, of 
nearly equal size, the posterior with three or four small radial ribs and with growth- 
ridges. Anterior area moderately large, slightly convex except near the umbones, 
smooth or with a few small ribs at the sides.

Ornamentation consists of 20 to 2o ribs. Those on the antero-ventral region 
are strong and roof-like, and, in old specimens, bear a smaller rib on eacli 
side; posterior to this region the ribs become much smaller and less elevated, 
some being almost linear and with broad and nearly Hat interspaces. At the 
bottom of the furrows and in the middle of the flat interspaces there is a linear 
rib. In well-preserved specimens very fine radial ribs and concentric lines 
are seen.



M easurements:
(i) (-')

Length 35 30 30 mm.
Height 31 28 20 „
Thickness 18 17 10 „

(1, 2) live Hill Sands, Warminster.
(3) Upper Greensand, Longbridge, Devizes.

Agfinitirs.—This species is closely allied to Lima parallela, but is distinguished 
by being less convex (especially in the region of the umbones), by being rather 
shorter and higher, and by the ribs decreasing in size rather more rapidly when 
traced from the antero-ventral region to the posterior region. The fine radial orna
mentation is also perhaps rather better marked than in L. parallela.

L. intermedia differs from L. alongata (see below) in being less convex, relatively 
shorter, in the ribs being less elevated and decreasing in size posteriorly, and in the 
absence or indistinct character of the ribs on the anterior area.

It is also relatively shorter and higher than Lim a gaultina, and the ribs on the 
posterior half are much smaller and have broader and flatter interspaces. The 
intermediate rib is distinct in L. intermedia, but is absent or indistinct in L. gaultina.

Type.— From the Cenomanian of Le Mans.
Distribution.— Upper Greensand (zone of Pecten asper) of Longbridge, near 

Devizes. Rye Hill Sands of Warminster.

L ima (M antellum)

1822.
1827.

V 1847.

1850.

1854.
1800.

1870. 
\ 1870. 
? 1877.

elongata (Suwerby), 1827. Plate VI, figs. 6, 6a—c, 7a, b.

P lagiostoma, G. Mantell. Foss. S. Downs, p. 129, pi. xix, fig. 1.
— elongata, J. de C. Sowerby. Min. Conch., vol. vi, p. 113,

pi. dlix, fig. 2 (lower figure). 
L ima Astieriana, A. d'Orbiyny. Pul. Frany. Terr. Cret., vol. iii, p. 549,

pi. ccccxx, figs. 4—7.
P lagiostoma parallelus, J. de C. Sowerby in F. Dixon. Geol. Sussex,

p. 350 (p. 380, ed. 2), pi. xxviii, fig. 10. 
L ima elongata, J. Morris. Cat. Brit. Foss., ed. 2, p. 171 ( partim).

— — F. J. Pictet and G. Campiclie. Foss. Terr. Cret. Ste. Croix
(Mater. Pal. Suisse, ser. 5), p. 108.

— — F. Burner. Geol. von Oberschles., p. 343, pi. xxix, fig. 1.
— — H. Deicke. Tourtia von Miillieim a. d. Ruhr, p. 27.
— — G. Bbhm. Zeitschr. d. deutsch. geol. Gesellsch., vol. xxix

p. 234.
1897. — — B. Leonhard. Kreideformat. in Oberschles. (Paheonto-

graphica, vol. xliv), p. 47.
E. T. Newton and A. J . Jukes-Browne. Cret. Rocks of

Britain, vol. iii, p. 451.



Non 183(3. L ima elonoata, A. Gohlfn**. Pet ref. Germ., vol. ii, p. 87, pi. cii, fî . ];}
(L. MUnsteriaua, I ’Orbigny).

F. A. Rumor. Verstein. nonl-deutscli. Oolith.-̂ eb., p. 79, 
pi. xiii, fî . 11 (L. tonga, Rdmer, 1841). 

F. A. Rumor. Die Verstein. d. nord-deutscli. Kreideî eb., 
p. 5G.

E. Forbes. Quart. Journ. Geol. Soc., vol. i, p. 248 (L. 
jmrallela, Sowerby).

A. E. Reuss. Die Verstein. der bulim. Kreideformat., pt. 2, 
p. 33, pi. xxxviii, fig. (3, non 9 ( = L. Reussi, 
d’Orb.).

A. v. Strombock. Zeitsclir. d. deutscli. geol. Gesellscli., 
vol. xv, p. 104 (L. Schmeisseri, 
Wollemann).

II. B. Geinitz. Das Elbtlialgeb. in Sachsen (Palieonto- 
grapliica, vol. xx, pt. 2), p. 40, pi. ix, 
figs. 9, 10.

A. Fritseh. Stud, ini Gebiete der bulim. Kreideformat.: 
II, Weissenberg. u. Malnitz. Scliicht., p. 132, 
fig. 11G.

Description.—Shell of moderate convexity, subquadrangular or nearly oblong, 
rounded anteriorly, much longer than high. Antero-dorsal margin long, nearly 
straight, and nearly parallel with the postero-ventral margin; postero-dorsal 
margin short, nearly straight. Apical angle about 100°. Umbones sharp, close 
together. Ears of moderate size. Anterior area large, the dorsal part slightly 
concave, ornamented with from five to seven fairly strong ribs which are crossed 
by fine growth-ridges.

Ornamentation consists of 19 or 20 very strong ribs, with sharp, and some
times (especially on the dorsal part of the shell) slightly serrate summits. The 
ribs have usually at their summits a distinct ridge with a shallow furrow on each 
side, which sometimes gives rise to the appearance of a ridge on each side of the 
rib. The grooves between the main ribs are deep, rounded, distinctly limited, and 
of about the same width as the ribs. On thcTlorsal portions of the shell fine radial 
ribs occur on both ribs and grooves; on the ventral portions they are not seen. 
Fine concentric growth-lines cross both ribs and grooves, and some few (at 
intervals) are more distinct.

Measurements:
(i) (2) (3) (0 (••*) (6)

Length 31 27 20 25 21 21 mm
Height 21 18 20 20 1* 17

(1. 5, 6) Chalk Marl, Folkestone.
(2) II. subylobosus zone, Stoke Ferry. 
(4) Chalk Marl, Vent nor.

r — 1841. —

— 1845. —

r — 184G. —

— 18G3. —

v _  1872. —

v _  1877. —



A cuities.— This species agrees in form with Lima r/avlfina (p. 31), but is 
distinguished (1) by the stronger ribs on the anterior area, (2) by the grooves being 
relatively broader and more distinctly limited, (3) by the ribs being more elevated, 
( I) by the fine radial ribs being usually indistinct except on the dorsal portions of 
the shell.

The form from the Pliiner-kalk (Turonian) of Saxony figured as Tama 
rhnajata by Geinitz seems to differ from this species in having fewer and more 
rounded ribs, and in the ribs being more widely separated on the posterior part of 
the shell than elsewhere. Similar remarks apply to the specimen figured by 
Fritsch. 'Without the opportunity of comparing specimens I am unable to give a 
definite opinion as to the Turonian form being distinct from L. rhnajata.

Tama Astieriaua, d’Orbigny, is perhaps identical with L. chmrjaia, but the summits 
of the ribs appear to be somewhat more rounded.

Lima Rrussi, d’Orbigny (L. rhna/ata of Reuss) seems to differ from L. rhnajata 
in having a smaller apical angle.

Remarks.— Under the name Phajiostmna rloncjata Sowerby figured two species. 
It seems advisable to retain the name rhnajata for the one shown in the lower of his 
two figures,since that form had been previously figured and described (but without 
a. specific name) by Mantell, and Sowerby refers to Mantell’s figure as an example 
of Phajiosfnma elonrjata.

Type*.— I have not seen the specimen figured by Mantell. Sowerby’s type, 
from the Chalk Marl of Hamsey, and also the specimen figured in Dixon’s work are 
in the British Museum.

Distribution.— The range is from the Chloritic Marl to the zone of TTahistrr sub- 
cjlobosns. Chloritic Marl of Eastbourne and the Isle of Wight. Chalk Marl of 
Yentnor, Folkestone, and Prince’s Risborough. Totternhoo Stone of Arlesey. 
Zone of TTnhtstrr siibfilnhnsits of Blue Bell Hill (Burham), Stoke Ferry, and 
Hunstanton.

L ima (Maxtellum) elonoata, var. eciiinata, Ethrrith/r, 1881. Plate VI, figs. 8, 9 a— c.

1881. L ima eciiinata, R. Etheridge. In Penning and Jukes-Browne, Geol. Cam
bridge, p. 144, pi. ii, fig. 2.

Rnnarl-s.— The examples described by Etheridge as Lima cchinata agree 
perfectly in form, in size, and in the number and character of the ribs with L. 
cloHi/tifd, but on the ridge at the summit of each rib there is a row of short spines 
which are frequently rounded and stumpy, and on each side of the rib (outside the



shallow groove mentioned in the description of L. etonyalu) there is another row of 
similar, but slightly smaller spines. In the furrows between the main ribs there 
are transverse ridges.

On account of the close resemblance in the form and ribbing of L. echiuutn 
to L. elongnta, and also from the fact that in some specimens of the former the 
ornamentation of the ribs is absent from a part of the shell and the ribs are then 
indistinguishable from those of L. elougutu, I am led to consider L. echimitu as not 
more than a variety of L. elongufti. Further, in some specimens of /,. ihnit/afii the 
summits of the ribs are serrate.

L. elongnta var. echinnta presents some resemblance to L.Srhuin's.^ ri, Wollomann,1 
from the Jihntomagensis-'Plilner of Li'meburg.

Types.— In the Sedgwick Museum, from Burwell.
Distribution.— Totternhoe Stone ( IToluster snbi/lnhosits /.one) of Burwell and 

Cherry Hinton. Also recorded in the ‘ Geological Survey Memoirs’ from the zone 
of iSchhrnhacliia rarians.

L ima (Mantellum) caxtabrjuikxsis, nom. nov. Plate VI, figs. 10a,b , 11, 12.

1881. L ima ornata . It. Etherbbje. In Pruning ami Julies-Browne, Geol. Cam
bridge, p. 144, pi. iii, fig. 2 (non 
ornata, d’Orbignv, 1847 ; non 
ornata, Buvignior, 1852).

Description.— Shell moderately convex, oval or rounded-oblong. Anterior 
margin rounded. Umbones and ears not seen.

Ornamentation consists of 1G or 17 main ribs with a few small ribs at the 
posterior end. The anterior ribs are strong, roof-like, with ridged summits; 
posteriorly the ribs become less prominent and the interspaces less depressed. 
Both ribs and grooves are ornamented with fine, well-developed ribs, which are 
closer together on the ribs than in the grooves; usually three or four occur on 
each side of a main rib and three in each groove. Numerous concentric ridges 
occur and give rise to spiny projections where they cross the fine radial ribs.

Affinities.— In form this appears to be similar to L . parallel a (p. 2S), but lias 
fewer ribs and is much more highly ornamented. The small rib at the b o tto m  o f  

the groove is not distinguishable from the other ribs.
It is more convex, has fewer ribs, and has the fine ornamentation better developed 

than in L. intermedia.
lieninrl's.— This species is known by three specimens only. All are imperfect 

near the umbo, but the fine ornamentation is well-preserved.
‘ Abhandl. <1. k. preussiseh. gool. Landesanst., N. I'1.,’ Heft 87 (IS*02), p. 5•’>. pi. vii, fig. 'j.



On account of the name ornafa having- been previously used by d’Orbigny and 
by Buvignier for other species it is necessary to substitute some other name.

Ti/jir*.— From the Cambridge Oreensand (indigenous), preserved in the Sedgwick 
Museum, Cambridge.

Pisfrilmflnn.— Cambridge Oreensand (indigenous). Lower Chalk of Burwell.

L ima (M.\x'm.i.rM) iumtaxxica, sp. nov. Plate VT, figs. 1 3 a— <1.

1857. L ima elegans, J. W. Salter. Quart, Journ. Geol. Soc., vol. xiii, p. 85, pi. ii,
fig. 3 (non el cyans, Nilsson).

Prscrl/tfinu.— Shell moderately convex, sub-quadrate or nearly oblong, very 
oblique. Antero-dorsal and postero-ventral margins more or less parallel; pos
terior margin rounded. Ears of moderate size, with a few ribs on the inner 
portions, and with distinct growth-lines; the anterior larger than the posterior 
oar. Anterior area not distinctly limited, covered with ribs similar to those on the 
rest of the valve but of nearly uniform size.

Ornamentation consists of eighteen main ribs, which are strong on the anterior 
part of the shell, but become smaller in passing to the posterior end. At the 
summit of each main rib is a narrow, elevated, secondary rib, and on each side of 
a main rib are two or three similar but rather small ribs. The secondary ribs are 
separated by broad and rounded furrows. The summits of the secondary ribs 
arc usually sharp and even, but occasionally slightly* serrate.

Measurements:
Length 19 mm.
Height 24 „

Affinities.— This form, of which I have seen one example only, agrees with the 
specimen preserved in flint from Moreseat (Aberdeenshire) which was described 
and figured by Salter as Lima clef/a ns (Nilsson). That specimen is now in the 
Museum of Practical Geology. Nilsson’s 1 figure is scarcely sufficient to enable one 
to determine the species, but from the recent illustrations given by Hennig2 it is 
seen that the British specimens differ from Lima elegans in being more distinctly 
oblong and especially in having more numerous secondary ribs.

1 ‘ Petrif. Suecana’ (1827), p. 26, pi. ix, fig. 7; Hisinger, ‘ Letliaca Succica * (1837), p. 55, pi. xv, 
fig. 10.

- Revis. Lamellibr. i Nilsson’s ‘ Petrif. Suecana * (1897), p. 33, pi. ii, figs. 9, 1 0 ,1 1 ,2 4 ; Lima 
clegatis, Dujardin ( ‘ Mem. Soc, geol. de France,’ vol. ii, 1837, p. 226, pi. xvi, fig. 1), is apparently 
distinct from Nilsson’s species.



Type.—In the collection of Mr. R. M. Brydone.
Distribution.— Lower part of the zone of Mic raster c<>r-antjninn m of Sea ford.

L ima (M antellum) R eiciikxeaciii, Clciuit, 1830. Plate VI, figs. 14'/, //, 15.

1839.

1841.

1843.

1846.

1847. 

1850.

1855.
1867.

1869.

1872.

1876.
1882.

L ima R eichenbachi, II. B. Geiuik. Cluir. <1. Sehicht. u. Potivf. des siiclis.
Krcidegeb., pt. 1, p. 24, pi. viii, 
tin- 4.

— E eichenbachii, F. A. Burner. Die Verstein. d. nord-deutsch. Kreide-
geb., p. 57.

— E eichenbachi, H. B. Geinitz. Die Verstein. von Kieslingswalda,
p. 23, pi. v, fig. 9.

— — A. E. Beuss. Die Verstein. der bolini. Kreideforinat.,
pt. 2, p. 34.

— E eichenbachii, A. d'Orhujny. Pal. Franc. Terr. Crct., vol. iii, p. 5Fb
pi. ccccxviii, figs. 1 — 4.

— E eichenbachi, H. B. Geinitz. Das Quadersandst. oder Kreidegeb.
in Deutschland, p. 190.

— E eichenbachii, A. d'Orbiyny. Prodr. de Pal., vol. ii, p. 100.
— — G. Cotteau. Moll. Foss, de l’Yonne, p. 101.
— — E. Gucranyer. Album Palcont. de la Sarthe, p. 19,

pi. xxiv, fig. 5.
— E eichenbachii, F. J. Pictet and G. Camjnche. Foss. Terr. Orel. Ste.

Croix (Mater. Pal. Suisse, 
ser. 5), p. 108.

— — H. B. Geinitz. Das Elbthalgeb. in Sachsen (Pal-
seontograpliica, vol. xx, pt. 1), 
p. 203, pi. xliii, figs. 1, 2.

— E eichenbachi, H. Deicke. Tourtia v. Miilheim a. d. Eulir, p. 27.
— E eichenbachii, P. de Loriol. Gault de Cosne, p. 101, pi. xiii, fig. 5.

Description.— Shell convex, oblong, oblique, rounded vent-rally; antero-dorsal 
margin long, nearly straight and almost parallel with the opposite margin. Height 
considerably greater than length. Anterior area large, smooth, not depressed. 
Ears rather small, the anterior somewhat larger than the posterior.

Shell ornamented with from seven to ten very strong ribs, which have rounded 
summits and are separated by rounded grooves of about the same width as the 
ribs. Small and narrow radial ribs are present on both ribs and grooves.

Measurements :
(i) (-’) (:p

Length 29 25 21 linn.
Height 35 34 27 „
Thickness 19 1(» 5 >

(1—3) Couoiuaniiui, Wilmingtou.



Itnnarks.— This species is easily distinguished by the very strong radial ribs. 
The English specimens, which at present are known from three localities only, are 
not well-preserved, so that the details of the ornamentation cannot be seen clearly.

The occurrence of L. Ilricheuharhi in England (from Wilmington) was first 
noted by Mr. Jukes-Browne in 1898. The only specimens which I have seen arc 
now in the Museum of Practical Geology and the Sedgwick Museum.

Ti//ir.~<.— From the Lower Pliiner (Cenomanian) of Plauen near Dresden. 
Distribution.— Upper Greensand (zone of Pirten asper) of Warminster. 

Chloritic Marl of Chard. Cenomanian Sandstone of Wilmington.

L ima (Mantellum), sp. Plate VI, fig. IGu, b.

In'iniirbs.— A small specimen in the Museum of Practical Geology (No. 789G) 
is similar in form and in the general character of its ornamentation to L. canta- 
brii/h'iixis (see p. 87), but the main ribs are not so strongly developed, the 
interspaces are flatter, and the intermediate ribs are more prominent. It differs 
from L. intermedia in its more distinctly oblong form and in the occurrence of 
well-developed intermediate ribs.

This specimen resembles closely the lowest of the three figures referred to Lima 
elnjans by Gueranger.1

Distribution.— Chloritic Marl of Chardstock.

»S'nb-i/enns— Ctexoides, II. anil A. Adams, 1858 (ex Klein, 1758).

(‘ Genera ol' Decent Mollusca,- vol. ii, p. 557).

L ima (Ctenowes) uaiw, d’Orbii/ni/, 1847. Plate VI, figs. 17a—e. Plate VI T, fig. 1.
Text-fig. <5.

1847. L ima kai’a, A. d'Orbujmj. Pul. Franc,'. Terr. Crct., vol. iii, p. 540, pi. eeeexix,
figs. 1— 4.

1850. — - -  .1. cVOrbitjnij. Prodr. de Pal., vol. ii, p. 100.
— — — II. IS. Gi'iitilx. Das Quadersaudst. oder Kreideyeb. in Deutsch

land, p. 188.
1855. — — G. Colteau. Moll. Foss, de l’Yonne, p. 101.
1807. — — E. Giu-ramjer. Album Paleont. de la Sartlie, p. 19, pi. xxiv,

figs. 16, 17.

1 ‘ Album Paleont. do la Sarthe ’ (1867), p. 18, pi. xxiv, fig. 1.



18G9. L ima rapa, F. J. Pictet ami G. Campiche. Foss. Terr. Crct. Ste. Croix
(Mater. Pal. Suisse, ser. o), 
p. 1G8.

1871. R adula (C tenoides) rapa, F. Stoliczka. Palaeont. Indica, Cret. Fauna
S. India, vol. iii, p. 414.

18/2. L ima rapa, H. B. Gcimtz. Das Elbthalgeb. in Sachsen (Palaeonto^raphica,
vol. xx, pt, 1), p. 20G, pi. xliii, fig. 4.

Description.— Hhe]\ moderately and regularly convex, with ovate outline, nearly 
equilateral, considerably higher than long, margins evenly rounded. Umbones 
small, pointed, elose together. Apical angle about 85°. Ears rather large, much

Fio. G.—Lim a  (Ctenoides) rapa, iPOrbigny. Upper Greensand, Ilaldon. British Museum, No. L. 1T>01G.
Interior of right valve. Natural size.

higher than long, with fine radial ribs; the anterior ear larger than the posterior, 
the latter with its outer angle obtuse.

Ornamentation consists of numerous fine radial ribs which diverge slightly from 
a median or nearly median line or sometimes in places from two lines. These ribs 
are slightly raised and rounded, and are separated by very narrow grooves; 
near the anterior and posterior margins the ribs become much narrower and 
sharper, and may bear small pointed projections. The ribs are slightly wavy 
and their course is often more or less sharply deflected where they pass the 
growth-lamella?. Numerous fine linear concentric ridges occur, and also some 
growth-lamella?.



42 CRETACEOUS LAMELL1BR ANCTITA.

Mrasurrmeuts :
(i) (2) (3)

Length GG 43 30 mm.
Height 90 59 M „

(1 —3) Upper Greensand, Haldon.

Affinities.—  L . rapu is closely related to L . divurirofu (p. 44) but the valves 
arc less flattened and the anterior part slopes gradually to the margin; the outline 
is more regularly ovate, and the anterior and posterior ribs are much narrower 
than the others. L . rapa  is usually considerably larger than L . diraricafu .

Types.— From the Cenomanian of Coudrecieux and Le Mans.
Rem arks.— The presence of this species in English deposits appears to have 

been recognised first by the late Mr. C. J . A. Meyer; it was recorded by Mr. 
Jukes-Browne in 189G.

Distribution.— Upper Greensand of Haldon. Cenomanian (Meyer’s Bed 10) of 
Dunscombe.

L ima (Ctenoides) tecta, Gold fu ss , 183G. Plate V II, figs. 2, 3.

1836. L ima tecta, A. Goldfuss. Petref. Germ., vol. ii, p. 91, pi. civ, fig. 7.
1837. — frondosa, F. Dnjardin. Mem. Soc. gcol. de France, vol. ii, pp. 216,

227, pi. xvi, fig. 10.
1839. — lamellosa , H. B. Geinitz. Char. d. Schielit. u. Petref. des sachs.

Kreidegeb., pt. 1, p. 23.
1841. — tecta, F. A. Ritmer. Die Verstein. d. nord-deutsch. Kreidegeb., p. 58.
1847. — — A. (VOrbUjny. Pal. Fran^ Terr. Cret., vol. iii, p. 547, pi. ccccxix, 

figs. 5—8.
1850. — — II . B. Geinitz. Das Quadersandst. oder Kreidegeb. in Deutsch

land, p. 188.
— — — A. (VOrbigny. Prodr. de Pal., vol. ii, pp. 166, 247.

— P, A. Alth. Geogn.-pal. Beschreib. Umgeb. v. Lemberg 
(Haidinger’s Naturwiss. Abhandl., vol. iii, 
pt. 2), p. 243.

? 1852. — — ?, R. Kner. Denkschr. d. k. Akad. Wissensch. Math.-nat.
Cl., vol. iii, p. 318, pi. xvii, fig. 7.

1867. — — E. Guv-ranger. Album Palcont. de la Sartlie, p. 19, pi. xxiv, 
fig. 11.

1869. — — E. Favre. Moll. Foss, de la Craie de Lemberg, p. 135.
1869-70. — F. J. Pictet and G. Campiche. Foss. Terr. Cret. Ste. Croix

(Mater. Pal. Suisse, ser. 5), 
pp. 168, 170, 173.

1871. R adula (C tenoides) tecta , F. Stoliczka. Palaeont. Indica, Cret. Fauna
S. India, vol. iii, p. 420,
pi. xxx, fig. 12.



1877.

1894.

1895.

1898.
1902.

L ima tecta , H. B. Geinitz. Dus Elbtlialgeb. in Such sun (Paluxmtographica,
vol. xx, pt. 1), p. 20(1, pi. xliii, fig. 3.

— — A. Fritsch. Stud, ini Gebiete der bulim. Kreidcformut.: II,
Weisseuberg. u. Mulnitz. Schiclit., p. 130, fig. 113.

— — B. Lundgren. Mollusk-fuunan i Mammillatus och Mucronata
zonorna (K. Svenska Vet.-Akad. Handl., 
vol. xxvi, No. 6), p. 43.

— — F. Vogel. Hollandiscli. Kreide, p. 18.
— cf. tecta , E. Tiessen. Zeitsclir. d. deutscli. gool. Gesellsch., vol. xlvii,

p. 474.
—  tecta, G. Midler. Mollusk. Untersen. v. Braunschweig u. Ilsede, p. 27.
— — M. v. Pdl/y. Mittlieil. a. d. Jalirb. d. k. ungariscli. geol.

Anstalt, vol. xiii, p. 275, pi. xx, fig. 5.

Description.— Shell convex, much flattened, sub-ovate, slightly oblique, 
considerably higher than long; antero-dorsal part sloping steeply to the antero- 
dorsal margin which is rather long and straightened. Umbones small, only slightly 
incurved. Ears rather large, relatively high, the anterior larger than the posterior.

Ornamentation consists of numerous small radial ribs, which are rounded, and 
smooth or nearly smooth. At fairly regular intervals the course of the ribs is 
interrupted by strong growth-lamellae, ventrally to which the direction of the ribs 
is sometimes deflected. Growth-lamella?, and sometimes ribs, are present on the 
ears.

Measurements :
Length 27 mm.
H e i g h t ......................................................................... 39 „

From the Cenomuniun (Bed 11) of Dunscombe.

Affinities.— This species is related to L . dicaricatn (see p. 11), but is 
distinguished by the growth-lamella?, by the ribs not diverging from a median 
line, and by the absence of the fine concentric ridges. Lim a essrrlcnsis, de Loriol,1 
from the Urgonian, is a similar form but is distinguished by the growth-lamella? 
being more closely placed.

Rem arks.— This species has a considerable stratigraphical range, extending 
from Lower Cenomanian to Senonian. It has been recognised in France, Holland, 
Scandinavia, Saxony, Bohemia, Hungary, etc. In England it has been found in 
the Cenomanian of Devon only, having been discovered and identified by the late 
Mr. C. J . A. Meyer, and first recorded by Mr. Jukes-Browne. The examples from 
the Arrialoor Group, described by Stoliczka, seem quite indistinguishable from the 
European forms.

1 * Foss. Corall. Valaug. et Urgonien tie Mt. Salcvo ’ (I860). p. 83. pi. u, tig. 1- ; also in A. tu\ic, 
4 Recherch. gcol. Savoie,* vol. i (1867), p. 388, pi. c, fig. 23 ; Pictot and Campiehe, ‘ lerr. Crct. Sto. 
Croix * (1869), p. 139, pi. clxiii, fig. 7.



Tijiies.— From tlic Senonian of Maastricht. D’Orbigny’s specimens came 
from the Cenomanian of Le Mans and from the Senonian of Tours and Loir-et- 
Cher.

Distribution.— Cenomanian (Bed 11) of Dunscombe.

L ima (Ctenoidks) mvAificata, Dii/anUii, 1837. Plate V ll, figs. -In—</, o, (hi, li.

1837. L ima divaricata, F. Dujardin. Mem. Soc. geol. de France, vol. ii, p. 227,
pi. xvi, fig. 7.

1810. — arcuata, II. B. Geinitz. Cliar. d. Seliiclit. u. Petref. des sachs.
Kreidegeb., pt. 2, p. 57, pi. ix, fig. 7.

1811. — divauicata, F. A. Ramer. Die Verstein. d. nord-deutsch. Kreidegeb.,
p. 58.

1850. — — A. d'Orbiyuy. Prodr. de P al, vol. ii, p. 248.
— — granosa, J. de C. Sowerby in F. Dixon. Geol. Sussex, p. 317 (p. 382,

ed. 2), pi. xxviii, figs. 21, 25.
1851. — — J. Morns. Cat. Brit. Foss., ed. 2, p. 171.
1850. Mytilus? spectabilis, J. Midler. Petrel, del* Aachen. Kreidef., supple

ment., p. 10, pi. vii, fig. 10.
1870. L ima granosa, F. J. Pictet and G. Campiche. Foss. Terr. Cret. Ste. Croix.

(Mater. Pal. Suisse, ser. 5), ]>. 160.
— — divauicata, Pictet and Campiche. Ibid., pp. 171, 173.

1871. Kadula (Ctenoides) granosa, F. Stoliczlca. Palieont. Indica, Cret.
Fauna S. India, vol. iii, p. 415.

— — — divaricata, Stoliezka. Ibid., p. 415.
1872. L ima divaricata, II. B. Geinitz. Das Elbthalgeb. in Sachsen (Pal-

aiontographica, vol. xx, pt. 1), 
p. 205, pi. xlii, fig. 18.

1880. — — A. Fritsch. Stud, im Gebiete del* boliw. Kreideformat.:
IV, Teplitz. Schicht., p. 83, fig. 77.

— - — — F. IIolzapfeL Die Mollusk. Aachen Kreide (Pakeon-
tographica, vol. xxxv), p. 241, 
pi. xxvii, fig. 7.

1807. — g r a n o s a , II. Woods. Quart. Journ. Geol. Soc., vol. liii, p. 383.
1002. — divaricata, M. v. Pdlfy. Mittlieil. Jalirb. d. k. ungariseh. geol.

Anstalt, vol. xiii, p. 274, pi. xx, fig. 4.

Ih'srrijdiuH.— Shell convex, flattened, the anterior marginal part sloping 
steeply, the posterior part more gradually ; outline rather variable, more or less 
ovate or approaching to oblong, considerably higher than long, only slightly 
unsymmetrical. Umbones rather small, not much incurved. Ears relatively 
short and high, not sharply limited ; the anterior larger than the posterior.

Ornamentation consists of numerous small radial ribs which diverge from a 
median or nearly median line or sometimes in part from two lines forming an



inverted W. The ribs are slightly raised and often somewhat wavy or irregular, 
especially near the growth-ridges. The ribs and grooves are crossed by numerous 
concentric linear ridges. The ribs are sometimes nodular, the nodules having a 
concentric arrangement. At intervals, usually rather distant and fairly regular, 
distinct growth-lamellae are seen.

Measurements :

Length
Height

(1) 00 (3)
37 20 22 mm.
51 d7 52

(1) Chalk, Newtimber.
(2) B. mucrunata zone, Norwich.
(3) H. jdanns zone, Dover.

Affinities.— See L . (Cfrnoidcs) rapa (p. 42) and L. ( ( Uriaudcs) tecta (p. 42). 
L . dicaricata  also presents some resemblance to Lima IluLaqjeli, Hennig,1 found 
in the Danian of Faxe.

Rem arks.— This species lias hitherto been known in England as Lima (jranosa, 
Sowerby. After making a careful comparison I feel no hesitation in regarding 
it as identical with the widely-distributed L . (liracicala , Dujardin. This form is 
comparatively rare in England, and the part of the shell near the umbo is usually 
wanting or imperfectly preserved.

Tape.— From the Chalk (r Lower Senonian) of Touraine. Sowerby does not 
mention the locality or the horizon from which he obtained Lima yranusa, and I have 
not succeeded in finding the type.

Distribution.— Zone of Terebratulina of Hitchin. Zone of llulaster planus of 
Winchester, Dover, and Cheveley, Blue Bell Hill, Burham (? H. qdanus zone). 
Chalk Rock of Cuckhamsley. Zone of Micraster cur-anyuinum of Micheldever. 
Zone of Actinocamax quadratics of Salisbury. Zone of Belemnitella mucrunata of 
Salisbury and Norwich.

S u b - I j r n u s — Ll.MATILA, N. r . Wood, 18:50.

( ‘ Mag. Nat. Hist./ new series, vol. iii, p. 233.)

L ima ( L imatula) T omijkckiaxa, d'Orbiijmj, 1817. Plate V I I ,  tigs. 7 a , b ,  S a — c , \ ) a , b .

1847. L ima Tombeckiana, A. d'Orbiyny. Pal. Franc. Terr. Crct., vol. iii, p. 534.
pi. cccc.w, figs. 13—17.

1850. — — (TOrbujny. Prodr. do Pal., vol. ii, p. 82.

1 ‘ Bill. K. Svenska Vet. Akad. llandl.,’ vol. xxiv, No. 7(1800), p. 10, pi. i. figs. 1 .2 ; Kavu. 
‘ Mollusk. Daninarks Kridtall I. Lainellibr. ’ (1002), p. 10U, pi. ii, fig. 15.



? 1854. L ima s e m is u l c a t a , J. Morris. Cat. Brit. Foss., ed. 2, p. 172 ( partim).
1855. -  T o m b e c k ia n a , G. Cotteau. Moll. Foss, do l’Yonne, p. 100.
18(31. — — P. ilc Luriul. Anim. Invert. Foss. Mt. Saleve, p. 95,

pi. xi, tig. 11.
18(31). — — P. de Loriol and V. Gillie ron. Urgon. infer, de

Landeron, p. If), pi. i, fig. 17.
— — — F. J. Pictet and G. Campiclie. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 5), p. 148.
1871. R a d u la  ( L im a t u l a ) T o m b e c k ia n a , F. Stoliczka. Palaeont. Indica, Cret.

Fauna S. India, vol. iii, p. 414.
— L ima T o m b e c k ia n a , IF. A. Ooster. Protozoe Helvetica, vol. ii, pp. 104,

123, 140.
1883. — — IF. Kee-pintj. Foss., etc., Neoc. Upware and Brick-

liill, p. 111.

Description.— Shell oval, inflated, higher than long, produced a little more 
anteriorly than posteriorly. Umbones rather small, close together. Ears equal. 
Margins of valves rounded, the posterior with a greater curvature than the 
anterior.

Ornamentation consists of from 13 to 10 strong, rounded or slightly keeled 
ribs separated by narrow grooves. The ribs are confined to the median part of 
the shell, and the anterior and posterior parts are without ribs. The ribbed portion 
is not quite symmetrically placed, the anterior smooth portion being rather larger 
than the posterior smooth portion. Very fine concentric ridges are present on the 
shell, and may form scale-like projections where they cross the ribs.

ire men ts :

(i) (2) O) (5) («)
Length 0 9 8 8 7 11 mm
Height 12 11 12-5 13 10 15'5 ,,

(1—5) Hytlie Beds, Court-at-Stroct. 
((3) Lower Greensand, Briekliill.

Affinities.— Some specimens of L. Tombeckiana approach very closely L. 
Fittoni from Blackdown and Haldon (see p. 48), and it is quite possible that the 
latter is only a local variety of the former since some examples found in the Upper 
Greensand of Charmoutli and Potterne (Plate V II, fig. 10) seem indistinguishable 
from L. Tombeckiana. As a rule L. Tombeckiana differs from L. Fittoni in having 
the ribbed part of the shell more nearly symmetrical in position, in the shell being 
rather longer and rather more convex with the umbonal part more pointed, and 
in the ribs being more rounded.

L. Tombeckiana differs from L. semisulcata, Nilsson, in being smaller, relatively 
longer, less symmetrical, and with the umbonal part more pointed. In this con
nection, however, it should be noted that Hennig1 considers that specimens which 

1 llevis. Lamellibr. i Nilsson’s ‘ Petrific. Suecana ’ (1897), p. 29.



he has seen from the Lower Greensand of Atherfield and Black-gang belong to 
L. sem im hata. L . Tombeclciana also resembles L. svprajiirensis, Contejean,1 found 
in the Upper Jurassic.

Types.—D’Orbigny does not give the locality of the type, but says that he 
obtained specimens from the Neocomian of Neucluitel, Auxcrre, Saint Sauveur, etc.

Distribution.— Hythe Beds of Court-at-Street near Lympne. Lower Greensand 
of Brickhill. Tealby Limestone (zone of B. b r n n s r i c e n s i s ) of Xorth Willingham.

L ima (L imattua) D upiniana, rf’Orhiyny, 1817. Plate VII, figs. 11 a — c.

? 1845. L ima se m is u lc a ta , E. Forbes. Quart. Journ. Geol. Soc., vol. i, p. 248
(noil semisulcata, Nilsson).

1847. L ima D u p in i a n a , A. d’Orbigny. Pal. Fran9« Terr. Cret ,, vol. iii, p. 535,
pi. ccccxv, figs. 18—22.

1850. — — d’Orbigny. Prodr. de Pal., vol. ii, p. 81.
1854. — — J. Morris. Cat. Brit. Foss., ed. 2, p. 171.
1855. — — G. Cotteau. Moll. Foss, de l’Yonne, p. 100.
1865. — — H. Coquand. Mon. Aptien de l'Espagne, p. 151.
1869. — F. J. Pictet and G. Campiche. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, 
ser. 5), p. 150.

1871. R adula  ( L im a t u l a ) D u p in i a n a , F. Stoliczka. Palteont. Indica, Cret.
Fauna S. India, vol. iii, p. 414.

Non 1883. L ima D upiniana , A. Fritsch. Stud, im Gebiete der bulim. Kreideforniat.:
ID, Iserschichten, p. 112, fig. 81.

Description.— Shell oval, moderately convex, much higher than long, nearly 
equilateral, with the posterior margin more convex than the anterior. Umbones 
very small, pointed, close together. Ears unequal.

Ornamentation consists of from ten to fourteen very narrow radial ribs, 
usually with sharp summits, separated by broad rounded grooves. The anterior 
and posterior parts of the shell arc without ribs, and the posterior part is con
siderably larger than the anterior. Very fine concentric ridges are present.

M e a s u r e m e n t s  :

(i) (2)
Length 11 8 mm.
Height . 21 . U*5 „

(1) Tealby Limestone, North Willingham.
(2) Ferruginous Sands, Shanklin.

1 ‘ Kiinmerid. de Montbeliard ’ (1850), p. 351. pi. xxvii, fig. 0 ; de Loriul and Cotteau, ‘ Portland, 
de l’Yonne ’ (18G8), p. 205, pi. xiv, figs. 1, 2.



Affinities.— This species is easily distinguished from L. Tomheckinna (see p. 45) 
by its relatively higher ami less inflated form, by the narrow ribs, and by the less 
symmetrically j)laced ribbed area.

In its narrow ribs L. Dupiuianu resembles L. s n ln v c j i i i la te ra l is , d’Orbigny (see 
page 4b) but the ribs in the latter are distributed over the greater part of the 
shell and are more widely separated and more numerous.

The specimens referred to L. semisulcata by Forbes are poorly preserved, but 
probably belong to this species.

T y p e s ,— From the Neocomian of Marolles (Aube) and Saint Sauveur (Yonne).
Distribution.— Tealby Limestone (zone of Jl. hrntisricensis) of North "Willing

ham. Ferruginous Sands of Shanklin. Atherfield Beds of Redhill. Tlythe Beds 
of Ilytlie (j'nle Topley).

L ima ( L imati la) F ittoni, (VOrbirjnn, 1850. Plate V II, figs. 12— 14, 15 a— c.

183G. L ima semisulcata, J . de C. Sowerhy. Trans. Geol. Soc., ser. 2, vol. iv,
pp. 33G, 359 (not 129, 158), pi. 
xi, fig. 10.

— F ittoni, A. d'Orbigny. Prodr. de Pal., vol. ii, p. 82.
— s e m is u lc a ta , J. Morris. Cat. Brit. Foss., ed. 2, p. 172 (partini).
- -  F. J. Pirft't and G. Campirhe. Foss. Terr. Cret. Sto.

Croix (Mater. Pal. Suisse, 
ser. 5), p. 1GG (partiin).

Description.— Shell oval, moderately convex, higher than long, slightly in
equilateral, with rounded margins, the posterior being more convex than the 
anterior. Umbones small, close together. Ears equal.

Ornamentation consists of from lo to 15 radial ribs with sharp summits, 
separated by narrow grooves. Pointed projections are present on the summits 
of the ribs, especially near the ventral border of the shell. The anterior and 
posterior parts of the shell are without ribs. The ribbed area is unsymmetri- 
cally placed, and the anterior smooth part of the shell is considerably smaller
than the posterior 
specimens.

part. Kino concentric ridges are seen on well-

Measurements :
(i) (2) (») (•) (0) («) (7)

Length 10 9 8 8 7 7 (> mm.
Height 1G 14 14 13 12-5 12 10 „

(1, 3 —7) Upper Greensand, Haldon.
(2) ,, ,, Blackdown.

1850.
1854.
18G9.



LTMA.

Affinities.— This form was referred by Sowcrby (in Fittou) to tlie Senoniaii 
species L. semisulrata, Nilsson,1 but has been regarded by most later writers as 
distinct from that species, and was named L. Fitfoni by d’Orbigny.

L. Fitfoni differs, as a rule, from L. semisulrata in its smaller size, and in having 
the ribbed area less extensive and much more asymmetrical in position, though 
occasionally, however, it is nearly symmetrical. It also appears to differ in 
having a relatively shorter hinge-line and less equilateral form.

For the relation of L. Fitfoni to L. Tontberlciana see p. 4G.
Type.— The type is Lim a semisulrata, Sowerby (non Nilsson) from the Upper 

Greensand of Blackdown. A specimen in the Bristol Museum is regarded as the 
type, but does not agree very well with the figure.

Distribution.— Upper Greensand (zone of Srhlamharhia rostra fa) of Blackdown 
and Haldon. Cenomanian of Axmouth (Bed 12 of Meyer), Dunscombe (Bed 10), 
and Pinliay.

L ima (L imatula) sub^quilatekalis, iVOrbigny, 18-17. Plate V II, figs. Ida, l>, 17.

1847. L ima sub.equilateral  is , A . d'Orbigny. Pal. Franc. Terr. Cret., vol. iii,
p. 558, pi. ccccxxiii, fî s. 1—5.

1850. — — d'Orbigny. Prodr. de Pal., vol. ii, p. 107.
1870. — — F. J. Pictet and G. Camjdche. Foss. Terr. Cret.

Ste. Croix (Mater. Pal. Suisse, 
ser. 5), p. 100.

1871. R adula  ( L im a t u l a ) s u b ê q u i l a t e r a l i s , F. Stuticzka. Palaeoiit. Indiea,
Cret. Fauna S. India, vol. iii, 
p. 415.

Description .—Shell oval, or rounded oblong, pointed at the umbones, nearly 
equilateral, about twice as high as long, of moderate convexity. Anterior margin 
less curved than the posterior. Ears equal, smooth, with pointed ends.

Ornamentation consists of about 20 very narrow ribs separated by broad, 
slightly concave, interspaces which are crossed by growth-lines. Ribs are absent 
near the anterior and posterior margins.

Measurements :
Length 1° nun.
Height lb ~

Upper Greensand, Warminster.

Affinities.—See Lima Dnpiniana (p. LS) and Lima sp. (p. *52).
Rem arks.—I h a v e  seen only t w o  E n g l is h  e x a m p l e s  <>l th is  spec ies ,  both <d

1 For references, see p. 51, footnote.



which arc more or less imperfect, hut after an examination of specimens of 
Tj. sith'Vqnihtftt,rili'i from Le Alans in the Museum of Palaeontology at Paris I am 
inclined to refer them to that species. In the specimens from Lc Mans the 
number of ribs is sometimes greater than is shown in D’Orbigny’s figure, also the 
ears may be less sharply separated from the valve, and in one case the hinge-line 
was seen to be relatively longer.

Tapes.—From the Cenomanian of Le Alans. The specimens here figured are 
in the British Aluseum.

Distribution.—Upper Greensand (zone of Vrctni a spur) of Warminster.

L ima ( L imattla) decussata, Gnhlfnss, 1836. Plate VII, figs. 18 a, h, 19, 20a, h.

1836. L ima d ecussata , A. Goldfuss. Petref. Germ., vol. ii, p. 91, pi. civ, fig. 5.
1837. P lagiostoma g ra n u l a tu m , W. Hisinger. Lethiea Suecica, pi. xv, fig. 7. 
1841. L ima decussata , F. A. Rawer. Die Yerstein. cl. nord-deutsch. Kreiilegeb.,

p. 55.
— — A. E. Reuss. Die Verstein. der bolim. Kreideformat.,

pt. 2, p. 32, pi. xxxviii, fig. 15.
— sem is u lc a ta , J. MMler. Petref. der Aachen. Kreidef., pt. 1, p. 33.
— decussata , A. d'Orhigny. Prodr. de Pal., vol. ii, p. 248.
—  se m isulc ata , R. Kner. Yerstein. v. Lemberg (Haidinger’s Natur-

wiss. Abhandl., vol. iii, pt. 2), p. 29.
— dec ussata , A. Alth. Geogn.-palaeont. Beschreib. v. Lemberg (Haid-

inger’s Naturwiss. Abhandl., vol. iii, pt. 2), 
p. 241.

— se m is u lc a ta , Alth. Ibid., p. 242.
— d ecussata , A. v. Strombeck. Zeitschr. d. deutsch. geol. Gesellscli.,

vol. xv, p. 151.
— — S. Placketko. Das Becken von Lemberg (Jaliresb. d.

k. zweite Ober-Gymnas. in Lemberg), 
p. 20, pi. i, fig. 19.

— — K. A. Z it tel. Die Bivalven d. Gosaugeb. (Denkschr. d.
k. Akad. d. Wissensch Wien, vol. xxv), 
pt. ii, p. 105, pi. xvi, fig. 4.

— — E. Favre. Moll. Foss, de la Craie de Lemberg, p. 136.
— — F. J. Pictet and G. Campiclie. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 5),
p. 174.

1871. R adula  ( L i m a t u l a ) decussata , F. Stoliczka. Palseont. Indica, Cret.
Fauna S. India, vol. iii, p. 415.

1888. L ima dec ussata , A. Peron. L ’Hist. du Terr, de Craie, p. 145, pi. i, fig. 18.
1889. — — E. Holzapfel. Die Mollusk. Aachen. Kreide (Palaeon-

tographica, vol. xxxv), p. 242, pi. xxvii, 
fig. 4.

1846.

1847. 
1850.

1863.

i _

1866.

1869.
1870.



1900. L ima dec ussata , C. Gagelatul F. Kaunhowcn. Jalirb. d. k. proussiseli. gool.
Laiulesaust. fur 1899, p. 232. 

1902. — — J. p. J . luu'n. Mollusk. i Damn arks Kridtafl. : I. Lam-
ellibr. (K. Danske Vid. Selsk. Skrift., 
6 Kiekke, nat. og. math. Afd., vol. xi), 
p. 90, pi. ii, fig. 11.

— — — A. Wolhmann. Fauna d. Liineburg. Kreidc (Abhandl.
d. k. preussisch. gool. Landesanst., 
N. F., Ht*ft 37), p. 57.

Description.— Shell inflated, ovate or rounded-oblong, nearly equilateral. Uni
bones small. Ears rather small, nearly equal.

Ornamentation consists of numerous sharp ribs, separated by narrow grooves. 
The ribs become less distinct on the anterior and posterior parts of the shell. 
Numerous fine concentric ridges occur, and sometimes give rise to a tubercular 
appearance on the summits of the larger ribs.

Measurements:
a) (a; <3; l» (•0

L en g th 10 9 7 7 0*5 mm.

H eig h t 13-5 12 11 lo*5 9-5 „
(1, 2, 4, 5) A. qvadratus zone, East Harnham.

(3) Uintacrinus band, Devizes Road, Salisbury.

Affinities.— L. semisulcata, Nilsson,1 is distinguished from I j . decussata by the 
ribs being limited to the median part of the shell, and by the relatively higher 
valves.

Peron thinks that L. pectinata9 d’Orbigny, may be only a variety of L. decussata. 
It appears to differ from the latter in having the ribs more tubercular and usually 
fewer in number.

Type.— From the Senonian of Rinkerode, near Minister.
Distribution.—  Uintacrinus band of Devizes Road, Salisbury. Zone of Actmn- 

ca maxqua dr at us of East Harnham and Ashley Hill. Zone of Ibiemutfella mucronata 
of Clarendon.

L ima ( L imatula) wixtoxexsis, sp. nov. Plate VII, figs. *21 2 2 " —d.

Description.— Shell inflated, ovate, nearly equilateral, pointed dorsally. 
Ornamentation consists of 15 or 1(5 strong, rounded ribs on the median part of 

the valve only. The ribs are separated by very narrow grooves, and bear many

1 ‘ Petrif. Sueeana’ (1827), p. 25, pi. ix, fig. 3 ; Homiig, Kevis. Lanudl. i Nilsson’s • lVtrif. 
Suecaua* (1897), p. 28, pi. ii, figs. 11, 17.
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strong ridges placed concentrically and regularly. Below a growth-ring the 
ridges are sometimes situated more closely together. One or two ribs at the 
margins of the ribbed area are rather smaller than the others. The parts between 
the ribbed area and the anterior and posterior margins of the valve are smooth 
except for faint growth-lines.

Measurements :
(i) C)

Length 7 (5
Height 10 8

(1) Chalk, Clayton.
(2—5) A. quad rat us zone, Winchester.

A/Jiuifirs.— This species is distinguished from L. dreussata (p. 50) by being 
more pointed dorsally, by having fewer ribs, which also are rounded and confined 
to the median part of the valve, and by the strong ridges which extend across the 
ribs.

In outline this species resembles Lima jurtinafa, d’Orbigny,1 but differs in 
having fewer ribs, in the absence of ribs on the anterior and posterior parts of the 
valves, and in the ribs not being carinated and having ridges across them 
instead of tubercles at the summits.

This species resembles closely the form figured by Geinitz2 as L . semisulciita, 
Nilsson.

Distribution.— Zone of Aetiuoeama.v quadratics of Winchester. Upper Chalk 
(probably zone of Mirraster eor-testudinarium) of Kenley.

(3) (4) (5)
5*5 5 mm

8 7*5 7 „

L ima (L imatula), sp. Plate V ll, fig. 23 a, b.

Description.— Shell inflated, oval, nearly equilateral. Umbones small. Hinge- 
line relatively long. Ears not sharply limited, nearly equal.

Ornamentation consists of about 20 narrow ribs, separated by very broad and 
shallow interspaces in which very fine radial ribs may be seen. The ribs anterior 
to the median line are closer together and rather stronger than the others. On 
the parts of the valves next to the ears ribs appear to be absent.

Measurements :
Length (>*5 mm.
Height . 0 ,,

1 ‘ Pal. Frany. Terr. Crct.,* vol. iii (1847J, p. 572, pi. ucccxxvii, ti ŝ. 15—1U.
2 ‘ Pas Elbtlialgeb. in Sachsen,* pt. 2 (1873), p. 53, pi. xvi, fî . 14.



Affinities.— In the diameter of its ornamentation this form resembles Limn sub
set] ivi lateralis , d’Orbigny (see p. ID), from the Cenomanian of Le Mans, but the shell 
is not so high, is less pointed in the umbonal region, and lias a longer hinge-line.

In outline this form resembles the example figured by Ravn 1 as Limn Fuech- 
hammeri, von Hagenow, but possesses a much larger number of ribs.

Rem arks .— I have seen one specimen only, which is in Dr. Hlackmore’s 
collection.

Distribution.— Zone of lhinnnitella nine ranata of Clarendon (Salisbury).

S u b - y e n  n s — L imea, II .  ( I .  I l r u n n ,  1 So 1.

( ‘ Italieus Tertiiir-Gobilde und dnvn Organ isclie Finsddiisso,’ p. 115.)

L ima (L imea?) composita (Nmm7>//), lSdb. Plate VII, figs. 2-L/, h, '2ou , b, lib.

1836. P e c t e n  compositus , J. tie C. Suwerby. Trans. Gcol. Sue., ser. 2, vol. iv,
pp. 241, 342, pi. xvii, fig. 20.

1847. L ima  cen o m an k nsis , A. iVOrbiyny. Pal. Frany. Terr. Cret., vul. iii, p. 552,
pi. ceecxxi, figs. 11 —15.

1850. — — d'Orbiyny. Prodr. de Pal., vol. ii, p. 167.
1867. — — E. Giu'nuujtr. Allmm Faleont. de la Sartlie, p. 10,

pi. xxiv, figs. 4, 0.
1870. — — F. J. P idd and G. Campirhv. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, 
ser. 5), pp. 161, 168.

1871. L im ea  —  F. Stufirzka. Palieont. Iudiea, Cret. Fauna S. India,
vol. iii, p. 416.

1882. L ima — li. Windnmtler. Julirb. d. k. preussiseh. gool. Landes-
anst. fiir 1881, pp. 24, 20.

Measurements:
(i) (2) (3) O) (3) 00

Length 12-5 11 10 D 9 8
Height 15 1:3 11-5 10:2.5 10 0 5

(1, 3 — 6) Upper Greensand, Warminster.
(2) Rye Hill Sand, Maiden Bradley.

Affinities.— This form is closely related to Luna /irauuhda (see below). 1 lie 
ornamentation appears to have been similar in both cases, but in L. euinjmsita the 
scale-like spines on the ribs are much less perfectly preserved and usually appear 
as tubercles only. In L. compnsita the shell appears to be rather less oblique and

1 * Molluskerno i Daninarks Kridtaflej. I. Lamcllibr. (1002), p. 07, pi. ii, tig- 12.



more nearly equilateral than in L. fjranulata ; the height is also slightly greater 
and the umbones rather more prominent; the ribs appear to be narrower and to 
have sharper summits. The smaller convexity of L. cornpnsita mentioned by 
d’Orbigny does not seem to be constant.

liemnrl's.— An examination of the type of I'crtm rum])ositus9 Sowerby, shows 
that it is an example of this species (see Vol. I, p. 188, footnote), and con
sequently the specific name cowpnsita must take the place of cenomauensis.

The French examples which I have seen are, on the average, larger than the 
English.

Ti/jh’S.— The type of L. ccuumanensis came from the Cenomanian of Le Mans. 
The type of Feet at cunipoxitus is in the Bristol Museum; it is labelled 
“ Blackdown ” but is not siliceous and is more probably from Warminster.

Distribution.— Upper Greensand (zone of Vcrten axper) of Warminster. Rye 
Hill Sand of Maiden Bradley. I have not seen the specimens recorded in the 
Memoirs of the Geological Survey from the zones of Schlcrnbachia variant and 
Holatter tulnjlobosut of Hunstanton.

L ima (L imea r) okam eata (Nilxxon), 1827. Plate VII,  figs. 27a— r, 28, 2<Ja, b.

1827.

1833.

1836.
1837.

1841.

1842.
1846.

1847.

1850.
1851.

1855.
1870.

P lagiostoma granulatum, S. Nilsson. Petrif. Suecaua, p. 2G, pi.
fig. 4.

— gran ulo sum , 8. Woodward. Geol. Norfolk, pp. 48, 51,
pi. v, fig. 20.

L ima granulata, A. Gold/uss. Petref. Germ., vol. ii, p. 80, pi. ciii, fig. 5. 
P lagiostoma granulatum, W. Hisinger. Lethaea Suecica, p. 54 (not the

figure, pi. xv, fig. 7).
L ima m uricata , F. A. llunter. Die Versteiu. d. nord-deutscli. Kreidegeb.,

p. 55.
— g r a n u l a ta , F. v. Hagenow. Neuos Julirb. fiir Miu., etc., p. 555.
— — A. E. lieuss. Die Versteiu. der bohm. Kreideformat.,

pt. 2, p. 32, pi. xxxviii, fig. 21.
— — A. d'Orbigny. Pal. Fran?. Terr. Cret., vol. iii, p. 570,

pi. ccccxxvii, figs. 5—9. (Named
L. granosa on plate.)

— — d'Orbigng. Prodr. de Pal., vol. ii, p. 248.
— f s e udocardium , in f l a t a  et  d en ta ta , J. Midler. Petref. der Aaclieu.

Kreidef., pt. 2, pp. 07, 08.
— g r an ulata , G. Cotteau. Moll. Foss, de l’Yonne, p. 102.
— — C. Schlater. Neues Jalirb. fiir Min., etc., p 950.
— — - F. J. Fidel and G. Catnjnche. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, 
ser. 5), p. 170.



1876. L im êa oranulata, J). Brauns. Zeitsehr. f. 6. gesanunt. Naturwiss
vol. xlvi, p. 386.

L ima oranulata, H. Deicke. Die Tourtia von Miilheim a. d. Ruhr, p. 27. 
1881. L imea oranulata, K. A. Zittel. Handb. d. Palceont., vol. ii, p. 27.
1888. L ima oranulata, A. Peron. L ’Hist. Terr, de Craie, p. 147.
1889. L imea oranulata, 0. Griepenlcorl. Senon. von Konigslutter (Palaeont,

Abhandl., vol. iv), p. 41.
—  L ima granulosa, E. Holzapfel. Die Mollusk. Aachen. Kreide (Palreon-

tographica, vol. xxxv), p. 239, pi. xxvii,
fig. 6.

—  —  oranulata, A. Fritsch. Stud, im Gebiete der bdhni Kreideformat. :
IV, Teplitz. Schicht., p. 83, fig. 76.

1893. — — Fritsch. Ibid., V, Priesencr Schicht., p. 100.
1894. - B. Lnndgren. Mollusk-faunan i Mammill. och Mucron.

zonerna(K. SvenskaVet.-Akad. Handl., 
N. F., vol. xxvi, No. 6), p. 42.

1897. — A. Hennig. Revis. Lamell. i Nilsson’s ‘Petri fie. Suecana’ 
(Iv. Fys. Sallsk. i Lund. Handl., N. F., 
vol. viii), p. 26, pi. ii, figs. 6—8.

1898. — G. Muller. Mollusk. d. Untcrson. v. Braunschweig u.
Ilsede (Abhandl. d. k. prcussisch. geol. 
Landesanst., N. F., Heft 25), p. 29, pi. iv, 
fig. 6.

1901. — — A. Wollemann. Jalirb. d. k. preussisch. geol. Landesanst. 
fiir 1900, vol. xxi, p. 16.

1902. — — Wollemann. Liineburg. Kreide (Abhandl.d. k. preussisch.
geol. Landesanst., N. F., Heft 37), p. 57.

— — — J. P. J. Ravn. Mollusk i Danmarks Kridtaflej. I. (Iv.
Danske Vid. Selsk. Skrift., 6 Raekke, 
nat. og. math. Afd., vol. xi), p. 101.

Non 1837. — — F. Dujardin. Mem. Soc. geol. de France, vol. ii, p. 226,
pi. xvi, fig. 4 (=  L. Meslei, Peron, 1888).

Description.— Shell very convex, oval, slightly oblique, with rounded outline ; 
height a little greater than length. Apical angle very large. Umbones small, 
incurved, close together. Ears of moderate size, nearly equal, rather low and 
long, with a few spiny ribs.

Ornamentation consists of numerous (usually from 22 to 21) strong ribs with 
sharp summits, separated by narrow furrows. Each rib bears three rows of scale
like spines, one row being at the summit and one on each side. The spines are 
placed near together, at regular intervals, and curve upwards from the surface of 
the shell, the terminal parts sometimes becoming quite erect. The middle row is 
rather larger than the rows on the sides. In some cases the spines are represented 
by granules. On the anterior and posterior parts of the shell the ribs may be



5b

smaller than elsewhere, but the middle rows of spines are here often relatively 
larger.

Measurement* :
(1) 00 00 (D (r>) (M (7) (S) (0) (lo) (11)
10 Ki 15 11 10 10 10 8 0*5 10 21 mm.
21 is lr, 12*5 11 lo*5 11 0 lo IS ?2 t  „

(1—5) B. mucronata zone, Norwich.
((>) ,, ,, Alderbury.
(7) A. qua drat us zone, East Harnham.
(8) B. mucronata zone, Clarendon.

(9—11) Chalk of Trimingham.

Affinities.— The form from the Lower Senonian of Touraine described and figured 
as Lima (jranulata by Dujardin, is regarded by Peron 1 as belonging to another 
species which he names Lima Meslei. Peron states that L. Meslei differs from L. 
grauulafa in having more numerous ribs ornamented with fine granules of which 
the middle row is not larger than the lateral rows ; further, the ribs disappear on 
the anterior and posterior parts of the shell, and the ears are without ornamen
tation.

Radnla scabrinda , Stoliczka,2 from the Arrialoor Group, is closely related to 
Lima\ granulata, but owing to the imperfect preservation of the single valve on 
which the species is founded, an exact comparison is not possible. The ornamen
tation, however, seems to differ, since it apparently consists of small tubercles of 
nearly erpial size. It has been suggested by Holzapfel and Ilennig that Lima 
psendneardiitm, Reuss,3 may be identical with L. (jranulata, but the ornamentation 
on the ribs of that species appears to be unknown.

Remarks.— This species has been referred to Limea by Brauns, Zittel, and 
Griepenkerl, but later writers— Holzapfel, Hennig, and Ravil—retain it in the 
genus Lim a  since they find no evidence of the existence of a taxodont- hinge. 
The specimens which I have seen do not show the hinge.

The outline of the shell varies to some extent in L. (jranulata, depending mainly 
on the obliquity of the valves. The appearance of the ribs varies considerably and 
is probably due chiefly to the state of preservation ; in the more perfect specimens 
the terminations of the scale-like spines become erect, in others the spines are 
in the form of sloping scales, whilst in some cases they an4 represented by 
tubercles only. The number of ribs also shows variation.

1 ‘ L ’Hist. du Terr, de Craie’ (1888), p. 148, pi. i, figs. 21—24.
2 ‘ Palrcont. Indica, Cret. Fauna S. India’ (1871), vol. iii, p. 419, pi. xxx, fig. 8.
3 ‘ Die Verstein. der hnlim. Kreideformat.’ (184(3), pt. 2, p. 33, pi. xxxviii, figs. 2, 3 ; Geinitz, 

“ Das Elbthalgel). in Sachsen” ( ‘ Palicontographica,' vol. xx, pt. 1, 1872), p. 204, pi. xlii, figs. 14, 15 : 
see also Brauns (187(3), Fritsch (1877, 1883), Michael (1893), Leonhard (1897).

Length
Height
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This species was figured from the Norwich Chalk by S. Woodward (18:33) as 
Plagiostoma granulosum , but apparently he was unaware that it had been previously 
described and figured by Nilsson under the similar name l\ granulation. 
Woodward’s figure seems to have been overlooked by later writers.

Distribution.— Aetinocamax quad rat us zone of East Harnliam, Salisbury.. 
B,elemniteUa mucronata zone of Alderbury, Clarendon (near Salisbury), and various 
localities near Norwich. Chalk of Trimingham.

Fam ily— PTER IID iE, Meek.

Genus— P ter ia , J . A. ScopoJi, 1777.1 

(‘ Int-rod. Hist. Nat.,’ p. 397.)

Sub-genus— Oxytoma, Meek, 1864.

( ‘ Check List Invert. Foss., N. America,’ p. 39; Meek and Hayden, ‘ Palaeont. U. Missouri,’ 1864,
Part I, p. 79.)

P teria (Oxytoma) Cornueliana ((VOrbigny), 184(5. Plate V III, figs. 1, 2,  3 a , />, 4 -7 .

1836.

1841.

1846.

1846. 
1850. 
1850. 

? 1868.

1869.

1877. 

? 1883. 

1884.

A v ic ula  m a c r o pter a , F. A. Kilmer. Die Verstein. nord-deutsch. Oolitli.-
geb., p. 86, pi. iv, fig. 5 (non Avicula 
macroptera, Lamarck, 1819).

— — — Die Verstein. d. nord-deutsch. Kreide-
geb., p. 64.

—  C ornu e l i  an a , A. d'Orbigny. Pal. Fraiif. Terr. Civt., vol. iii, p. 471,
pi. ccclxxxix, figs. 3, 4.

—  p e c t in a t a , d'Orbigny. Ibid., p. 473, pi. cccxci, figs. 1 — 3.
—  C o r n u e l ia n a , —  Prodr. de Pal., vol. ii, p. 8*2.
—  p e c t in a t a , —  Ibid., p. 82.
—  C o r n u e l ia n a , E . Eirhwald. Lethsea Rossica, vol. ii. p. 508. pi.

xxii, fig. 1.
— — F. J. Pictet and G. Campiche. Foss. Terr. Crct. Ste.

Croix (Mater. Pal. Suisse, ser. 5), 
p. 66, pi. clii, tigs. 1—4.

— — G. Bulnn. Zeitschr. d. deutsch. geol. Gesellsch., vol.
xxix, p. 237.

— — ]V. Keeping. Foss., etc., Neoc. Upware and Brick-
hill, p. 109, pi. v. tig. 2.

— — 0. Weerth. Die Fauna des Neoconi. im Toutoburg.
Waldo (Paheont. Abhandl., vol. ii;, 
p. 50.

1 Svn. Avicula, Bruguicre, 1791.
8



1889. Avicula in.equivalvis, G. W. Lamjilttyh. Quart. Journ. Geol. Soe., vol. xlv,
p. 615.

1895. Cornueliana, G. Mints. Zeitsehr. tier deutscli. geol. Gesellsch., vol.
xlvii, p. 267.

1895. — - F. Voyel. Hollaiitlisch. Kreide, p. 55.
1896. - - — A. WolI*jnuuttt. Zeitsehr. d. deutscli. geol. Gesellsch.,

vol. xlviii, p. 842.
1900. — - Die Biv. u. Gastrop. d. deutscli. u.

Holland. Neoeoms (Abhantll. d. k.
preussiscli. geol. Land., N. F., pt.
31), p. 52.

1901. OxYTOMA INJEQUIVALVE car. MACROPTEliA, L. Waaf/CH. Jalll'l). d. k.-k. geol.
Keiehsanst., vol. li, pp. 12, 
15, pi. i, tigs. 7, 14, 15.

Description .— Shell obliquely oval, rounded. Height a little greater than length.
Left valve moderately convex. Anterior ear triangular. Posterior ear larger 

and longer than the anterior. Surface of valve with from 12 to 21 main ribs which 
are rounded, and form projections on the margin of the valve. Between the main 
ribs are broad flat interspaces in the middle of each of which a smaller rib occurs, 
and between these secondary ribs and the main ribs one or more still smaller ribs 
are found. On the middle and posterior parts of the valve the ribs are nearly 
straight, but on the anterior part they curve forward. Similar ribs occur on the 
anterior ear; on the posterior ear much smaller ribs are present, and growth 
lines are seen. Fine concentric ridges cross both ribs and interspaces.

Right valve nearly flat, with many small, sometimes irregular ribs, which may 
be alternately large and small. Anterior ear rather small, with a well-marked 
byssal sinus. Posterior ear large, pointed, with small radial ribs.

Measurements :
(1) 02) (3)

Length 2(5 24 . lo mm.
Height 27 . 25 . 15 ,,

(1, 2) Speeton Clay (D 1), Speeton.
(3) Claxby Ironstone, Claxby.

Affinities.— 1\ (O.riftomo) ('urnueliann is distinguished from the other Cretaceous 
species of O.njtnma by the broad interspaces on which several smaller ribs occur. 
It belongs to the persistent and variable series of forms, ranging from the Rluetic 
to the Chalk, of which Pteria imri/uindris (Sowerby) is the type, and it is regarded 
by L. Waagen as only a variety of that species.

In most of the English specimens the main ribs are more numerous but less 
prominent than in the examples figured byd’Orbigny and by Pictet and Campiche.



But the number of those ribs varies considerably, and our specimens agree per
fectly with the figures given by AVaagen. The specimens from Faringdon are 
smaller than those found in the Speeton C'lay, and they present some resemblance 
to P. pectiuntu (see below), but the presence of several smaller ribs in the inter
spaces connects them with P. Cornuelinnn.

Typos.— From the Hils-thon of Elligscr Brink. The specimen from Upware 
figured by Keeping is in the Sedgwick Museum ; it is imperfectly preserved, but is 
probably an example of this species.

Distribution.— Speeton Clay (zone of Brlomuites lateralis, 1)1) of Speeton. 
Claxby Ironstone (zone of B. Intend is) of Claxby. Tealby Clay (zone of B.jaoidiun) 
of Claxby. Lower Greensand of Faringdon. Gault of Folkestone.1

P teria  (O xytoma) rECTfNATA (Sotrrrbi/), 18oG. Plate V III, figs. 8 a, l>, D, lUu, //,
11—1:3, l i e ,  h.

1830. Avicula pectinata, J. de C. Sou-erby. Trans. Geol. Sop., ser. 2, vol. iv, |>ji.
128, 338, pi. xiv, tig. 3.

1854. — — J. Morris. Cat. Brit. Foss., ed. 2, p. 163.
1869. — — F. J. Pictet and G. Campiche. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 5), 
p. 70.

Non 1846. — — A. d'Orbigny. Pal. Franc. Terr. Cret., vol. iii, p. 473,
pi. cccxci, figs. 1—3.

Description.— Shell small, obliquely oval, with evenly rounded margin. Height 
a little greater than length.

Left valve convex, ornamented with numerous slender ribs often having sharp 
summits. Frequently the ribs are of two sizes—larger and smaller, alternating in 
a more or less regular manner. But in some cases the ribs near the margin of the 
valve are of equal or nearly equal size. The interspaces are flattened and con
siderably broader than the ribs. Anterior ear moderately large, triangular, the 
outer angle nearly a right angle; surface with ribs similar to those on the rest of 
the valve. Posterior ear much longer than the anterior, wing-like, with concave 
growth-lines; on the dorsal part a few slender ribs occur but are often indistinct 
or absent near the valve.

Right valve moderately convex dorsally, flattened vent rally, surface smooth or 
with very fine radial and concentric ribs. Posterior ear large, not distinctly limited. 
Anterior ear small.

1 The only specimen seen from this horizon is in the British Museum. No. L. 16,880.



Measurements :
(i) (2) (3) (4) (5)

Length Hi 10 9-5 9 8 mm.
Height1 17 12 10 11 9 „

(1) Hythe Beds (Barbate Stone), St. Katherine’s Chapel, Guildford. 
( 2—5) Folkestone Beds, Folkestone.

Affinities.— The shell in this species is smaller than in 7\ Corunelimia (see 
above); also the main ribs on the left valve are closer together, more numerous, 
and between them not more than one small rib is found. The ornamentation on 
the right valve is very much finer than in P. Cormteliana. See also Pterin 
(Oxytomn) tenuicostnta (below).

T;ii>e.— The type came from the Folkestone Beds of Risborough, but appears to 
have been lost. Another specimen, however, from the same locality is in the 
Fitton Collection in the Museum of the Geological Society.

Distribution.— Hythe Beds (Bargate Stone) of St. Katherine’s Chapel, Guild
ford. Sandgate Beds of Parham. Folkestone Beds of Folkestone. Recorded by 
Topley from the Hythe Beds of Hythe. Gault of Folkestone (British (Museum, 
No. L, 4920).2 Upper Greensand of Ventnor, and Crook Hill, Cheddington 
(Dorset).

P tkkia (O xytoma) sp. Plate V III, fig. 1 on , b.

Some very small examples of a Pterin similar to P. pectinntn are found in the 
Totternhoe Stone of Hitchin. They are not well preserved, but appear to be dis
tinguished from P. pectiunta by the presence of transverse ribs placed at regular 
distances in the spaces between the radial ribs.

P teria  (O xytoma) m 'bia (Etherbhje), 1881. Plate V III, fig. IGn, b.

1881. Avicui.a dubia, R. Eflteridtje. In Penning and Jukes-Broivne, Geol. Cam
bridge, p. 145, pi. ii, figs. 4, 4 a.

Pemnrlcs.— This is known only by the two type specimens— one being a right 
valve separated from the matrix, the other a left showing the interior only. The 
surface of the right valve is smooth. Since the exterior of the left valve is nn-

1 Measured obliquely to the hinge-line.
2 The species recorded from the Gault of Folkestone as Aviculn HauUniana, d’Orbigny (see Jukes- 

Browne, ‘ Cretaceous Rocks of Britain,’ vol. i, p. 4t>5), is probably Pterin pedinata.



known, the characters and affinities of this “ species ” cannot be determined. The 
left valve has a length of G mm.

Types.— In the Sedgwick Museum, Cambridge.
Distribution.— Totternhoe Stone (zone of H ohster subylob )sui) of Burwell.1

P teria  (O xyto.ma) tknuicostata (Rumor), 1 8 1 1 . Plate V III, figs. 17 a-d , 18, 
19a, b, 20a, b, 21 a ,b , 22, 2d.

1841.

1850.
1869.

1878.
1882.

1888.

1904.

A vicula  l i n e a t a , F . A. Rim er. Die Yersteiu. d. norcl-Oeutseh. Kreidegeb.,
p. 64, pi. viii, fig. 15 (A. tenuicostata on 
pl. viii).

—  s u b l i n e a t a , A . d'Orbiyny. Prodr. de Pal., vol. ii, p. 249.
—  ten uic o sta , F . J. Pictet and G. Campiche. Foss. Terr. Civt. Sts.

Croix (Mater. Pal. Suisse, ser. 5), 
p. 73.

—  tenuicostata , J. F . Blake. Proc. Geol. Assoc., vol. v, p. 259.
— — H . Schroder. Zeitsclir. d. deutsch. geol. Gesellsch.,

vol. xxxiv, p. 271.
— — A. Peron. L’Hist. du Terr, de Craie, p. 153, pl. i,

figs. 11, 12.
— — A , W. Rowe. Proc. Geol. Assoc., vol. xviii, p. 266.

Non 1845.

— 1854.

— A. d'Orbiyny, in Murchison, de Yerneuil, and Keyser-
liny. Geol. de la Russie d'Europe, 
vol. ii, j>. 490, pl. xliii, figs. 5—7. 

l i n e a t a , J. Morris. Cat. Brit. Foss., ed. 2, p. 163.

Description.— Shell obliquely oval, usually longer than high.
Left valve moderately convex; with evenly convex margins, except the postero- 

dorsal, which is slightly concave. Ears large, the anterior indistinctly limited, and 
with its outer angle rectangular or slightly obtuse. Posterior ear longer and more 
distinctly limited than the anterior, with the dorsal portion extended and wing
like.

Ornamentation of left valve consists of numerous (sometimes as many as lUO) 
narrow, well-marked, evenly rounded ribs separated by broad, fiat interspaces. 
The anterior ribs are slightly less prominent than the others; those near the pos
terior border are often closer together. At the margin of the valve the ribs usually

1 Another specimen from the same locality and horizon was described by Etheridge as Ancula 
jilata (Penning and Jukes-Browne, ‘ Geol. Camb.,' p. 141, pl. ii, fig. 3). I am unable to accept the 
generic position assigned to this species by Etheridge; it may be an Ostrra, but appears to In* closely 
allied to the shell described as Anomia subradiata by Eeuss ( ‘ Die Verstein. der bohm. Kreidetonnat 
pt. 2, 1846, p. 45, pl. xxxi, figs. 18, 19). The type and three other specimens of Anrubt jilata are in 
the Sedgwick Museum, Cambridge.



show a more or less regular alternation in size, hut sometimes two or three of the 
larger ribs occur in proximity without the intervention of smaller ribs. In some 
cases between the large and small ribs a rib of still smaller size is found. Some of 
the large ribs start from near the umbo; others start at some little distance from 
it but soon reach the same size as the primary ribs; still other ribs are intercalated 
at a greater distance from the umbo and do not attain the same size as the 
earlier ribs. The anterior and posterior ribs have a slight curvature; the others 
are more nearly straight. Occasionally the anterior and posterior ribs have a 
faintly marked nodose appearance. The interspaces are smooth, or have a very 
faintly marked radial ribbing. The anterior ear is ornamented with ribs similar to 
those on the remainder of the valve, but they are of uniform or nearly uniform 
size. The posterior ear is marked with growth-lines parallel to its posterior con
cave border ; radial ribs also occur, and are rather larger and more widely separated 
on the dorsal portion than on the part near the junction with the rest of the valve.

Right valve much smaller than the left ; flattened, but convex in the median 
dorsal part. Anterior ear with a deep sinus. Posterior ear much larger, but not 
marked off from the rest of the valve. Surface smooth, or with very faint concen
tric lines.

Measurements o f left valves :
(') (2) (») 0) (•->) on (7) (8)

Length 27 26 26 20-5 19 19 13-5 12 mm,
Height (oblique) 25' 5 23 22 19 18 17 14-75 11-25 „

0 . 8 )  A. qvadraivx zone, West Harnhani.
(2, 5) „ ,, Coddenliam.

(4) Upper Chalk, Ruston Parva.
(3, 6, 7) ,, Wells.

Affinities.— Pterin tlaniea (R avn)1 is similar in outline and the general 
character of its ornamentation to Pterin tenuicostata, but appears to be dis
tinguished by the possession of fewer ribs and by their absence in the neighbour
hood of the umbo.

In the character of its ornamentation P. tennicostntn closely resembles P. 
pectiiuita (see p. 59), but is distinguished by its larger size, relatively greater 
length, and smaller convexity ; also the ribs are more numerous, the ears are 
relatively larger, and the anterior left ear is less distinctly limited.

The specimen from Simbirsk figured by d’Orbigny (1845) as Avicula tenui- 
costata differs from that species in the possession of fewer and stronger ribs. It 
was subsequently regarded by d’Orbigny-as an example of Avicula laripes, Morton.3

1 ‘ Mollusk. i. Danmarks Kridtaflej,1 i. (1902), p. 79, pi. i, figs. 1, 2.
2 ‘ Prodr. de Pal.,’ vol. ii (1850), p. 249.
3 ‘ Synopsis Org. Remains Cret., U.S.’ (1834), p. 03, pi. xvii, fig. 5.



R em arks .— In England this species has, np to the present time, been definitely 
recognised in the Adinoca max quadratns zone only.

The specimen figured by Rbmer is relatively higher than most of the English 
examples, but in other characters there is close agreement.

Pteria seminuda (Dames)1 resembles P len a  tenuicostafa, but appears to differ 
in the ribs on the left valve being of more nearly uniform size, and in the presence 
of distinct ornamentation on the right valve.

Type.— The type is stated by Rbmer to have come from the Lower Chalk of 
Lindner Berg, near Hanover, but according to Dr. J . Bblim the horizon is really 
the quadratns Chalk.

Distribution.— Zone of Adinocamax quadratns of West Harnham, near Salisbury, 
and Sewerby (Yorkshire). Upper Chalk ( ? J .  quadratns zone) of Coddenham 
(Suffolk), Wells (Norfolk), and Ruston Parva (Yorkshire).

Sub-fjeuus— P seupoitera, F. B. Meek, 1873.

( ‘ 6th Aim. Rep. U.S. Geol. Survey of the Territories,' p. 489; Meek, ‘ Invert. Cret. and Tert. Foss. 
U. Missouri ’ (Rep. U.S. Geol. Survey, vol. ix, 1876), p. 29.)

P teria  (P seudoptera) subdepressa (d’Orhi'jn;/), 1350. Plate IX , fig. la , b.

18-15.

1850.
185-1.
1855.
1869.

1871.

A vic u la  d e p r e s s a , E. Furies. Quart. Journ. Geol. Soe., vol. i, p. 247, pi. iii,
fig. 7 (non A. depressa, Munster, 1841). 

s u b d e p r e s s a , A. d'Orb'ujny. Prodr. de Pal., vol. ii, p. 119.
—  d e p r e s s a , J .  Morris. Cat. Brit. Foss., ed. 2, p. 163. 

s u b d e p r e s s a , G. Cotteau. Moll. Foss, de l'Yonne, p. 104.
— — F. J .  Pictet and G. Campiche. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 5), 
p. 70.

— — F. Stuliczka. Palieont. Indica, Cret. Fauna S. India,
vol. iii, p. 398.

lie-mark#.— This species is very imperfectly known at present. It resembles 
P. lialdonensi# from the Upper Greensand of Haldon (see below) but is easily dis
tinguished by the strong concentric ridges; it also appears to be relatively longer 
and less convex.

Type.— In the Museum of the Geological Society (So. -0-V)).
Distribution.— Lower Greensand (Crackers) of Atherfield. Recorded by Topley 

from the Atherfield Clay of Peasmarsh and Shalford.
1 ‘ Zeitschr. d. deutsch. geol. Gesellseh.,' vol. xxvi (1874), p. 765. pi. xxi, fig. 3 ; Ndtling, * Die Fauna 

d. baltiseh. Cenoman.’ (Palaeont. Abhandl., vol. ii, 1885). p. 21, pi. iii, tigs. 7, 8.



P teria (Psi:i']iom:i;.\) anomai.a (Soicerhij), 1830. Plato IX , figs. 2a-d , 3 a, h, 4a , h.

1836. A vicula ANOMALA., J. de C. Suiverby. Trans. Geol. Sue., ser. 2, vol. iv, pp.
240, 342, pi. xvii, fig. 18.

r 1846. — — A. E. Beuss. Die Verstein. der bolim. Kreidefomiat., 
pt. 2, p. 22, pi. xxxii, figs. 1— 3.

? 1842. G e r v i l l i a H. B. Geinitz. Char. d. Scliiclit. u. Petref. des sachs.
Kreidegeb., pt. 3, p. 80, pi. xx, fig. 38.

? 1845-6. A vicula — — Grundriss d. Verstein., p. 459, pi. xx,  
fig. 5.

? 1850. Das Quadersandst. oder Kreidegeb. in 
Deutschland, p. 170 (partim).

1854. — — J . Morris. Cat. Brit. Foss., ed. 2, p. 163.
1868. A. Briart and F. L. Cornet. Descript, Mineralog. Geol.

et Pal. de la Meule de Bracquegnies (Mem. 
cour. et Mem. des Sav. Grangers, vol. xxxiv), 
p. 52, pi. iv, fig. 7.

1869. F. J. Pictet and G .  Campiclie. Foss. Terr. Cret. Ste.
Croix (Mater. Pal. Suisse, ser. 
5 ) ,p . 71.

1871. — — F. Stoliczlca. Palaeont. Indica, Cret. Fauna S. India, 
vol. iii, p. 398.

? 1873. H. B. Geinitz. Das Elbthalgeb. in Sachsen (Palseonto- 
graphica, vol. xx, pt, 1), p. 207, pi. 
xlvi, figs. 5, 6.

1893.
_

B. Michael. Zeitschr. der deutsch. geol. Gesellsch., vol. 
xlv, p. 233.

Non 1846. — — A. d'Orbiijny. Pal. Franc. Terr. Cret., vol. iii, p. 478, pi. 
cccxcii, figs. 1— 3.

— 1850. — — d'Orbiyny. Prodr. de Pal., vol. ii, p. 167.
—  1877. A. Fritsch. Stud, im Gebiete der bolim. Kreideformat.: 

II, Weissenberg. u. Malnitz. Scliiclit., p. 
128, fig. 108.

— 1883. — — —  Ibid., I l l ,  Iserschicht., p. 109.

Description.— Shell rather large; outline (without the ears) triangular, very 
oblique ; anterior margin convex, forming a rounded angle with the sinuous postero- 
ventral margin. Umbo of left valve pointed, acute, near the anterior extremity. 
Apical angle about 45°.

Left valve very convex, with a strong, rounded ridge extending from the 
umbo to the postero-ventral extremity. In front of this ridge the shell curves 
rapidly downwards, and becomes nearly vertical to the plane of the valves near 
the anterior margin and near the anterior ear. Behind the ridge the valve is 
flattened and slopes dorsally (fig. 2 a ) ; but this part is sometimes divided into two



by a median step-like fold (fig. :> e). A narrow part adjoining the posterior ear 
slopes rather rapidly.

Anterior ear of moderate size, convex, much higher than long. Posterior ear 
large, united to the whole of the postero-dorsal margin of the valve; posterior 
margin of ear slightly concave or sinuous, forming an obtuse angle with the hinge
line and also with the postero-ventral margin.

Ornamentation consists of numerous radial ribs which are straight or slightlv 
undulating, and extend over the larger part of the valve. On the posterior ear the 
ribs are narrow and separated by broad, flat or slightly concave interspaces. On 
the flattened part of the valve the ribs are rather more rounded and become less 
distinct towards the postero-ventral margin in large specimens. In front of the 
main ridge the ribs are closer together and the interspaces very narrow ; on the 
anterior part of the valve and on the anterior ear, ribs are either absent or 
indistinct. Numerous, close-set, regular, concentric linear ridges cross both ribs 
and interspaces.

In small specimens (figs. 4 e , h) having the ornamentation well preserved, the 
ribs on the flattened part of the valve are narrow, rounded, distinctly limited, 
and separated by broad interspaces; new ribs are introduced in the middle of 
some of the interspaces. The ribs and interspaces are crossed at regular intervals 
by concentric ridges which form squares or oblongs with the ribs. On the posterior 
ear similar ornamentation occurs, but the concentric ridges cut the ribs obliquely.

Right valve not seen.
Muasurrmrnts :

(1) (2)
Umbo to postero-ventral extremity 8<> 75 mm
Length of hinge-lineO O 4b 5?

(1, 2 ) Bliickdown.

Afliuitirs.— The specimen from the Cenomanian of Le Mans figured by 
d’Orbigny as Ariculu anomala appears to be distinct from Sowerby’s species on 
account of its larger apical angle and its fewer, stronger, and more spiny ribs. See 
also V . ( Vseudaptara) hahhmeusis (below).

The character of the hinge in this and the other species here included in the 
sub-genus Vsrucloptera is unknown ; consequently their systematic position cannot 
be regarded as definitely determined.

Iir marks.— The only examples which I have seen are the type specimen, six 
specimens in the British Museum, and two in the Museum of Practical Geology. 
Those from Haldon have the ornamentation very perfectly preserved.

T;/pe.— In the Bristol Museum, from Blackdown.
Distribution.— Upper Greensand (zone of Sch1a’n1>arhia rust rata) of Blackdown 

and Haldon.



P tEKIA ( P sEUDoPTKKa) IIAEhONKXSIS, sp. UOV. Plate IX , figs. 5, <> a , A, 7, 8 n-r, 9, 10.

Description.— Shell of moderate size, triangular, very oblique. Anterior margin 
slightly convex, forming a rounded angle with the postero-ventral margin. Umbo 
pointed, acute, near the anterior extremity. Apical angle about 48°.

Left valve very convex, with a sharp carina extending from the umbo to the 
postero-ventral angle. The part of the valve in front of the carina is bent 
sharply downwards along its whole length, and is ornamented with from ten 
to eighteen slender, linear ribs, which are separated by broad flat interspaces. 
The number of ribs increases with age owing to the intercalation of new ribs 
in the interspaces. The space between the carina and the first rib, and 
sometimes also between the first and second rib, is greater than the space 
between the ribs near the middle of the anterior part of the valve. Minute 
spiny projections are present on the ribs in well-preserved specimens. A similar 
but rather stronger rib, also with spiny projections, occurs on the carina. 
Behind the carina two short ribs, extending from near the middle to the margin of 
the valve, are sometimes seen. The larger part of the valve behind the carina is 
flattened and smooth except for numerous, slightly curving growth-ridges, which 
are continued on to the posterior ear, and are sometimes seen in front of the carina, 
where they may become more prominent.

Anterior ear small, with rounded margin, indistinctly separated from the 
remainder of the valve, ornamented with radial ribs similar to those on the 
adjoining part of the valve.

Posterior ear compressed, very large, separated from the remainder of the 
valve by a very shallow depression. Urowth-ridges concave and parallel with 
the posterior margin.

Right valve not seen.
Measurements :

m
Height (oblique) . 28
Length of hinge-line 1 10o o

<») (0 (o)
2<> 25 2:5 . 18 mm
n> . 18 .. 15 1°1 —  55

(1 5) Upper Greensand, Haldon.

Atjiuitier.—This species is closely allied to Pterin (Pse mlopt era) rnrieuxtn (Reuss),* 
from the Gosau Beds of St. Wolfgang (Salzburg), but is distinguished by the 
smaller obliquity of the shell, by the angle formed by the anterior and postero-

1 'I bis measurement is approximate only, since tin* posterior wing is usually imperfectly preserved.
J Reuss, ‘ Char. d. Kreideschicht. in den Ostalpen,' etc. (Denkschr. d. k. Akad. Wissensch. Wien, 

Math.-nat. Cl., vol. vii, 1854), p. 147, pi. xxviii, tig. 10; K. A. Zittel, ‘ Die Bivalven d. Gosaugeb.* 
(Ibid., vol. xxv, pt. ii, 18(H)), p. DO, pi. xiii, fig. 0 ; A. t//abra, Geinitz, 4 Das Elbtlialgeb. in Sachsen’ 
(Palfeontographica, vol. xx, pt. i, 1878), p. 208, pi. xlvi, fig. 7, and pt. ii, pi. xi, fig. 2? ; Notling, 4 Die 
Fauna d. baltisch. Cenoman.’ (Paheont. Abhandl., vol. ii, 1885), p. 22, pi. iii, fig. 0.



ventral margins being smaller, and by the shorter postero-ventral margin. It also 
resembles P. (Pse.mlnptera) iynabenjensis (Lundgren),1 from the Senonian of 
Ignaberga.

P. (Psemloptera) Italdoucnsis is distinguished from the young of / ’. (Pseinlopti-ro) 
anomaht (see above) by its sharp earina; by the part of the valve behind the carina, 
and the posterior wing, being smooth; also by the strong and more widelv sepa
rated ribs in front of the carina.

Types.— In the British Museum and the Sedgwick Museum.
Distribution.— Upper Greensand (zone of 7Wten asprr) of Haldon.

P teria  (P sevpo h ’eua) g a u i / i t x a ,  sp. nov. Plate IX , figs. 11 ", h, 1 2",/-.

Description .—Shell small, very oblique. Umbo acute, near the anterior 
extremity. Apical angle 20° to 32°.

Left valve moderately convex, with the median triangular part raised but 
flattened ; in front of this the valve bends sharply to the anterior margin ; behind, 
it bends rather sharply to join the posterior ear, which is distinctly demarcated. 
Anterior ear small. Posterior ear moderately large, united to the greater part of 
the postero-dorsal margin of the valve; its posterior margin concave.

A few narrow, well-defined radial ribs occur on the anterior part of the raised 
triangular portion and just in front of it. In some cases less distinct ribs with 
spiny projections are present on the whole of the triangular part of the valve. 
Growth-ridges are often well-marked, and are continued on to the posterior ear.

Measurements :

(see above) by (1) the greater obliquity of the shell, (2) the smaller apical angle, 
(3) the absence of the sharp carina, (4) the distinctly limited posterior ear.

Types.—In the Museum of Practical Geology (No. 10,780) and the Sedgwick 
Museum.

Distribution.— Gault of Black Yen.

P teria  (P sE rnoiT E iiA ) f i E H i ' f . E S C E X s  (X ils s u n ), 1827. Plate IX, figs. 13-1 17",/-,

1 ‘ Mollusk. i M a m n i i l a t u s  och M u c r o n o t a  Zunerua i Nordiistra SkUiic (1 Si'-l-l, j>. 44. {>1. i. ti_r

Hinge-line 
Height (oblique)

1 1  m m .  

°1— 1 5?

18, 10",/-.
A v i c u l a  c(e r u l e s c e n s , S. Nilsson. Putrif. Sutvana, p. I s , pi. iii. fu-T l'A  

— A. GoMfuss. Petivf. Germ., vol. ii, p. U'2, pl.exviii .

fiir. ♦».



r 1841. Avicula cmkrulescexs, F. A. linin'r. Die Yerstein. d. liord-deutsch. Kreide-
geb., p. 04.

— A. (VOrhi'jinj. Pmdr. de Pul., vol. ii, p. 240. 
c.erulescens A. P' l’nit. Hist. Terr, de Craie, p. 155, pi. i, fig. 14. 
oerulesoexs E. Hnhajt/'d. Die Mollusk. Aachen. Kreide (Palae-

ontographica, vol. xxxv), p. 227.
— A. H' lndy. Kevi.s. Lamell. i Nilsson's ‘ Petrif.

Suecana,' p. 54, pi. iii, figs. 25—27.

Descrijttinu.-— >>he\\ rather small, oblique, triangular. Anterior margin slightly 
convex or nearly straight. Umbo rather near the anterior extremity, sometimes 
curved slightlv backwards. Anterior ear small, not distinctlv marked off from the 
rest of the valve. Posterior ear large, triangular, its inner margin not limited, its 
posterior margin slightly concave and continuous with the postero-ventral margin 
of the valve. Median part of the valve raised, extending obliquely backwards, some
times subcarinate anteriorly. In front of this raised part the valve is bent more or 
less sharply; behind, it is compressed gradually. Surface with weak radial ribs, which 
are straight or slightly undulating, and bear small spiny or scaly projections some
times close together, sometimes more or less widely separated. The ribs may 
occur on the anterior part only, or may be present over the entire shell, including 
the ears. Often on the anterior part they are closer together than elsewhere. The 
number of ribs and the width of the flat interspaces vary in different specimens. 
New ribs may be introduced in the interspaces at varying distances from the umbo. 
In some specimens numerous fine concentric lines are seen.

Measurements :
i l )  i . T i

Length . 11 . 11 . 10 mm.
Height . Id . 12 . 10*5 ,,

(1) A. quadratus zone, East Harnhain.
(2) B. mummata zone, Norwich.
(3) ,, ., Clarendon.

Affinities.— The imperfect specimen from the Lower Senonian of Brunswick 
figured by G. Miiller1 as Arirula sj>. may perhaps be an example of 1\ emrulescens.

Arirula </labru, Reuss,2 resembles in form V. nerulescens, but is distinguished 
by the absence of radial ribs.

Arirula subaodosa, Hagenow,* from the Senonian of Riigen, is perhaps iden
tical with I\ rwrulesrens, but in the absence of a figure of the former I am unable 
to make a comparison.

1 ‘ Mollusk. (1. Untersen. v. Braunschweig u. Ilsede' (18D8), p. 30, pi. v, fig. 10.
- ‘ Die Verstein. tier bohni. Kreideformat.’ (1846), pt. 2, p. 22, pi. xxxii, figs. 4, 5.

4 Neues Jalirb. fiir Min.,’ etc. (1842), p. 550.

1850. 
1888. 

r 1880.



Remarks.— The English specimens have the median part of the valve apparently 
less sharply marked off from the anterior and posterior parts than it is in the 
examples figured by Hennig, but they agree in this respect with the figure given 
by Peron.

The specimens show some variation in obliquity and in their relative height 
and length. The differences seen in the ornamentation are probably due, in part, 
at any rate, to imperfections in the preservation of the surface layer of the shell. 
Like Peron, I have seen no specimen of the right valve.

Examples of this species are preserved in the Norwich Museum, in Dr. Black- 
more’s collection, and in Mr. Brydone’s collection.

Distribution.— Zone of Actinocama.r quadrates of East and West Ilarnharn 
(Salisbury). Zone of Belemnitella mncrouata of Clarendon (Salisbury) and Norwich. 
Chalk of Trimingham.

Genus— A u cella , A. Kri/serlinq, 1840.
( ‘ Reise in das Petschora-Land,’ p. 297.)

A ucella volgensis, Lahusen, 1888. Plate X , figs. 1 a-c , 2 u-c.

1888. A ucella  volgensis, J. Lahusen. Ueber die russisclien Aucellen (Mem. du
Comite gcol. Russ., vol. viii, No. 1), p. 
38, pi. iii, figs. 1—17.

1896. — — A. P. Par1ou\ Quart. Journ.Geol. Soc.,vol. Iii, p.549,
pi. xxvii, fig. 1.

1896. — — ear. radiolata, Paeloic. Ibid., p. 550, pi. xxvii, fig. 2.

Description.—Shell large, obliquely ovate, much higher than long, moderately 
inflated, with regularly curving margin.

Right valve of moderate convexity, flattened. Umbo relatively small, and 
curving only slightly. Anterior ear triangular, with a deep, narrow byssal sinus. 
Posterior ear indistinctly limited.

Left valve very convex and rounded, the dorsal portion continued into a large 
and prominent umbo which curves anteriorly. Postero-ventral part of valve pro
duced and somewhat compressed.

Surface of valves with concentric growth-ridges, sometimes produced into 
Lamellae, and forming regular curves.

M easurements:
(i) (2)

Length . . . . 45 4(5 nun.
Height of left valve (oblique) (i(i oo „
Thickness (both valves) 42 oo— “-1 >>

(1, 2) Spilsby Sandstone, Donnington.



Affinities.— The shell in this species is larger, relatively higher, more oblique, 
and less inflated than in A. Keyscrlingicnia (see below). The right valve is more 
flattened, and its umbo is only slightly curved. The umbo of the left valve is 
larger and more prominent.

Bemctrlis.— The only specimens I have seen are internal casts from the Spilsby 
Sandstone. The example of this species described by Pavlow as var. radiolata  
shows faint radial ribs on the internal cast of the right valve, and a slight 
depression on the left valve extending from the umbo to the postero-ventral 
margin (Plate X , fig. 2).

Tyjies.—From the Upper Volga beds of Kasclipur (Simbirsk), Staraja-Rjasan, 
and Olenek. The specimens figured by Pavlow are in the Sedgwick Museum and 
are here re-figured.

Distribution.— Spilsby Sandstone (zone of Belemuites lateralis) of Donnington.

Aucella K eyseei.ingiana, Timitschohl, 1808. Plate X, figs, o a — </, i a ,b ,  o.

1837. I noceramus concentricus, G. Fischer de Waldheim. Orvctographie du
gouvernm. tie Moscou, p. 177, 
pi. xx, figs. 1—3.

1846. A ucella  concentrica, rar. rugosa, A. Keyserliny. Reise in Jus Petschora-
Land, p. 300, pi. xvi, fig. 16.

1850. A vicula ( B uchia) n. sp., F . Bnmer. Neues Jahrb. fill* Min., etc., p. 393. 
1868. A ucella  Iveyserlingiana , H. Trautschold. Verluindl. d. russisch-kaiser-

lich. mineral. Gesellsch. in Peters
burg, ser. 2, vol. iii, p. 250.

1874. — concentrica, var. rugosa, F. Tottla. Mesozoiscli. Versteiu. v. d.
Kulm-Insel (Die zweite deutscli. 
Nordpolf., in 1869, 1870, unter 
Kapitiin K. Koldewey), vol. ii, 
p. 503, pi. ii, figs. 2, 3.

1874. — — var. rugosissima, F. Tnula. Ibid., p. 504, pi. ii,
fig. 4.

1875. P erna imbricates [Bean MS.], J. Phillips, Geol. Yorks., pt. i, ed. 3, p. 247.
—  —  venustulus [Bean MS.], Phillij>s. Ibid., p. 247.

1884. A v ic u l a ? teutoburgiensis, O. Weertli. Neocom. im Teutoburg. Walde
(Palseont. Abhandl., vol. ii), 
p. 50, pi. ix, fig. 9.

1886. A ucella  Iveyserlingiana , J. Lahusen. Mein. Acad. Imp. St. Pctersbourg,
ser. vii, vol. xxxiii, No. 7, p. 4.

1888. — Iv eyserlin gi , J. Lahusen. Ueber die russischen Aucellen (Mem.
Comite geol. Russ., vol. viii, No. 1), 
pp. 21, 40, pi. iv, figs. 18—23.

I noceramus venustulus et imbricates , G. W. Lam pi ugh. Quart. Journ.
Geol. Soc., vol. xlv, p. 615.



1896. A ucella K ey ser lin g i, A. P. Pavlow. Ibid., vol. lii, p. 550, pi. xxvii, fig. 3.
1899. — — G. Maas. Zeitschr. d. deutsch. geol. Gesellsch., vol.

li, p. 249.
1900. — — A. Wolleniann. Die Biv. u. Gastrop. d. deutsch. u.

Holland. Neocoins (Abhandl. d. 
k. preussisch. geol. Land., N. F., 
pt. 31), p. 56, pi. ii, figs. 6 —9.

1901. -  — J. F. Pompeclj. Neues Jalirb. fi'ir Min., etc., Beil.-
Bd. xiv, p. 319, pi. xv, figs. 3, 6, 
8—10, 13, 14, 17, 18, 20, 21.

1903. — — A.WuUeniann. Zeitschr. d. deutsch. geol. Gesellsch.,
vol. lv, p. 34 (Brief!. Mitteil.).

Description.— Shell of moderate size, oblique, with more or less triangular out
line and rounded margins, higher than long, inflated. Umbones prominent, at the 
anterior end of the liinge-line, almost touching, curved inwards and forwards.

Right valve convex in the neighbourhood of the umbo, but usually flattened 
elsewhere. Anterior ear close to the umbones, triangular, convex, narrow where 
united to the rest of the valve, with a deep and narrow byssal sinus. Posterior 
ear longer, but indistinctly limited.

Left valve much more convex than the right valve, especially in the dorsal part, 
somewhat compressed posteriorly; greatest convexity between the umbo and the 
postero-ventral extremity. Umbo more prominent than in the right valve. Ears 
indistinctly limited.

Both valves ornamented with many narrow, concentric lamelhe which are 
placed more or less vertically to the surface and are separated by broad, flat 
interspaces. The lamella? occur at fairly regular intervals, but the distance 
between them varies on different parts of the shell. They curve gently on the 
median part of the valve, but bend more sharply in passing on to the anterior 
and posterior parts, where they become closer to one another. The lamellae 
have often disappeared from the parts near the umbones.

Mcuxurements:
(i) oh (3) (*)

Length . 31 28 24 18 mm.
Height . 39 82 30 24 „
Thickness — 10 10 12 „

(1—4) Claxby Ironstone, Claxby.
Affinities.— See Aucella robjensis (p. <>(J).
Type.— The specimens figured by Pavlow are in the Sedgwick Museum. 
Distribution. —Claxby Ironstone (zone of lieleuinites lateral is) of Claxby. 

Speeton Clay (zone of Ueleninites jacnlum) of Speeton.



Gnuis— Areiai.iNW, ./. F. I ’mnperl-j, 1001.

( ‘ Neues Jahrb. fiir Min.,’ etc., Beil.-Bd. xiv, p. 365.)

A ucellina gryi’H/EOIUKS 1 Plate X, figs. 0 a —<1, 7 a — r, 8 a,l>,
c, 10— 1:5.

1836. A vicula gryph .uoides , J. de C. St>iwby. Trans. Geol. Soc., ser. 2, vol. iv.
pp. 156, 335, pi. xi, fig. 3.

1841. — — F. A. Rnmrr. Die Verstein. d. nord - deutsch.

1846.
Kreidegeb., p. 64, pi. viii, fig. 16. 

I noceramus Coquandianus, A. d'Orbi(jni/. Pal. Franc. Terr. Crct., vol. iii,
p. 505, pi. cccciii, figs. 6—8.

1850.
1853.

— -  — Prodr. de Pal., vol. ii, p. 139. 
A ucella  gryph .eo ides , A. v. StroHibrck. Zeitsclir. der deutsch. geol.

1854.
1856.

Gesellsch., vol. v, p. 509.
A vicula — J. Morris. Cat. Brit. Foss., ed. 2, p. 163. 
A ucella  A. r. Stromberk. Zeitsclir. der deutsch. geol.

Gesellsch., vol. viii, p. 488.
1864.
1869.

— H. B'nhche. Neues Jahrb. fiir Min., etc., p. 669. 
I noceramus Coquandianus, F. J. Pictrt and G. Campiche. Foss. Terr. Civt.

Ste. Croix (Mater. Pal. Suisse, 
ser. 5), p. I l l , pi. clx, figs. 9,10.

1875. A vicula gryph .uoides, A. J. Jukes-Bmwnc. Quart. Journ. Geol. Soc., vol.

1882.
xxxi, p. 298.

— — B. Windwidler. Jahrb. d. k. preussisch. geol.
Landesanst. fiir 1881, pp. 20, 21.

1893. — - -  A. v. Btrombeck. Zeitsclir. der deutsch. geol.
Gesellsch., vol. xiv, pp. 490, 493. 

1895. — — E. Tieasen. Zeitsclir. der deutsch. geol. Gesellsch.,

1899.
vol. xlvii, p. 478.

A ucella  Coquandi, 1). J. Anthula. Kreidefoss. des Kaukasus (Beitr. z.
Paliiont. u. Geol. Osterr.-Ungarns u. 
d. Orients, vol. xii), p. 78.

1901. A ucellina  gryphjeoides , J. F. Pomperkj. Neues Jahrb. fiir Min., etc.,
Beil.-Bd. xiv, pp. 354, 365, 
pi. xvi, figs. 6—8.

1902. — — A. Wollemaun. Liineburg. Kreide (Abhandl. d.
k. preussisch. geol. Landesanst., N. F.,
Heft 37), p. 64, pi. iii, tigs. 2, 3.

Non 1829. A vicula J. de C. Sotrerby. Trans. Geol. Soc., ser. 2, vol.
iii, p. 119 [Psendomonotis

? Non 1847.
8pelu n ca ria (Schlotheim) ].

— J. Muller. Petref. der Aachen. Kreidef., pt. 1,
p 29.

? Non 1847.



Description.— Shell oval, very oblique, very inequivalve ; dorsal part of posterior 
margin more or less straightened, the remaining margins forming a regular curve.

Right valve flattened, but convex near the umbo; height and length nearly 
equal. Umbo small, near the middle of the hinge-line, curving slightly. Ilinge- 
area obtusely triangular. Anterior ear long, triangular, with a very deep, narrow, 
curved byssal sinus on each edge of which is a row of tubercles. Posterior ear 
usually of about the same length as the anterior ear, but indistinctly limited, with 
the outer angle obtuse.

Left valve convex, especially the dorsal part, more compressed postero-ven- 
trally, sometimes with a shallow sulcus extending from the umbo to the postero- 
ventral extremity. Dorsal portion of the valve produced into a large, prominent, 
much curved umbo. Hinge-area obtusely triangular. Posterior ear larger than 
the anterior, with a rounded depression between it and the umbo ; anterior ear 
short, triangular.

Ornamentation consists of numerous concentric growth-lines which sometimes 
become lamellar, and are separated by flat interspaces. Small, close-set, radial 
ribs occur, especially in the neighbourhood of the umbo.

Measurements o f  left valve :
( i )  (2) (3) ( 0

Length 22 21 18 14 mm.
Height (oblique) 29 . 27 . 25 17 „

(1—4) Cambridge* Greensand.

Affinities.— The probable relationship of this species to Aurelia has been 
pointed out by von Strombeck, Stoliczka, and Jukes-Browne. Recently its 
affinities to Pseudomonofis and Aurelia have been fully discussed by Prof .  

Pompeckj, by whom the genus Aurellina has been established to include Arirnla 
aptieusis, d’Orbigny, and Arirula. ijri/plttvoides, Sowerby. Aurellum is very closely 
allied to Aurelia, but differs from it in the absence of an articulating groove in 
the hinge-area of the left valve.

Tnoceramus Coquandianus, d’Orbigny,was regarded by Jukes-Browne as identical 
with Aurellina r/rifplizeoides, and 1 agree with that view. The identity is also sup
ported by the fact that Pictet and Campiche referred the specimens found in the 
Cambridge Greensand to Inoccramus ( 1oquainhanus.

Types.— J have not seen the types; Fitton stated that they were in the 
collection of Mrs. Murchison, and came from the Upper Greensand ol Xursted 
and Cambridgeshire (? Cambridge Greensand).

Distribution.— Upper Gault of Folkestone and Eastbourne. Red Limestone ol 
Hunstanton and Speeton. Cambridge Greensand (derived).

Upper Greensand (zone of SrhUenlmelua rust rata) of Hampshire, Devizes, and 
near Didcot; (zone of Pecten asper) of Oketord Fitzpaine and A\ arminster. ( am-

lo



bridge Greensand (indigenous). Chloritic Marl of Maiden Bradley, Devizes, 
Isle of Wight, Urclifont (Wilts), Holybourne (Hants), and Eastbourne. Chalk 
Marl (zone of Schlu'iibachia variants) of the Isle of Wight, Folkestone, Hunstanton, 
Lincolnshire, and Yorkshire. Totternhoe Stone of Fulbourn and Burwcll. Zone 
of Ilolaster snbijlobosus (above Totternhoe Stone) of Eversden (Cambs.).

F a a, il;/— PERNID^E, Zittel,

deans— G k k v i i . i . i a ,  il/. J .  L . Uefrauce , 1820.
( ‘ Diet. Sei. nat.,' vol. xviii, p. 502.)

G k k v i i . i . i a  s i k i . a n c k o i . a t a  (d’Orbii/rn/), 1850. Plate X , figs. 14— 1 0 ; Plate XI,
fig. 1. Text figures 7, 8.

1820. Gervillia aviculoides, J. dr C. Sowerby. Min. Conch., vol. vi, p. 10, pi.
dxi, figs. 1, 2, 3, 5 (not 4), [non Perna 
avicuhideSy Sowerby, 1814].

1845. — E. Forbes. Quart. Journ. Geol. Soc.,vol. i, p. 240.
— Avicula lanceolata, — Ibid., p. 247, pi. iii, fig. 8.

1850. — sublanceolata, A. d’Orbigny. Prodr. de Pal., vol. ii, p. 119.
1853. Gervilia alpina, F. J. Pictet and W. Roux. Moll. Foss. Gres verts de

Geneve, p. 490, pi. xli, fig. 3.
1854. Gervillia anceps, J. Morris. Cat. Brit. Foss., ed. ii, p. 107.

— Avicula lanceolata, Morris. Ibid., p. 103.
1858. Gervilia anceps, F. J. Pictet and E. Renevier. Foss. Terr. Aptien (Mater.

Pal. Suisse, ser. 1), p. 121, 
pi. xvii.

1805. H. Coquand. Mon. Aptien de l’Espagne, p. 145.
1809. alpina, F .J . Pictet and G. Campiehe. Foss. Terr. Cret. Ste. Croix

(Mater. Pal. Suisse, ser. 5), 
p. 83, pi. elv, figs. 2—4.

1902. Gervilleia  anceps, F. Freeh. Centralb. fiir Min., etc., p. 012 (text-figure).

Drscriptinn.— Shell elongate, very oblique, slightly inequivalve, the left valve 
rather more convex than the right. Posterior extremity lanceolate, but rounded. 
Postero-dorsal margin slightly sinuous. Antero-ventral marginal parts nearly per
pendicular to the plane between the valves and slightly concave. Umboncs incon
spicuous, almost terminal. Only a very small portion of the valve is seen in front 
of each umbo; on the left valve this portion is bounded by a linear depression, but 
on the right valve it is not limited. The median part of each valve is convex, but 
becomes compressed towards the posterior extremity. Between the convex portion 
and the hinge-line (posterior to the umbo) is a long, triangular, compressed, wing
like portion, of which the inner boundary is not limited, and the posterior margin



is slightly convex or sometimes almost straight; on this part the growth-lines are 
convex posteriorly and curve towards the umbo, except in young specimens where 
they curve posteriorly as they approach the hinge-line.

Hinge-line long, forming rather less than half the greatest length of the valve,

F iq. 7 .—Gervillia suhlanccnlata (d’Orbigny.) Lower Greensand (Crackers), Atherfield. Sedgwick Museum, 
x a, left valve; b, antero-dorsal view of another specimen ; r, left valve of another specimen.

and making an obtuse angle with the posterior margin. Ligament pits large, 
usually from six to nine in number, placed at nearly equal distances, and usually of 
nearly equal size, except the anterior and posterior, which may be smaller than the 
others.

Surface of valves ornamented with growth-lamelhv only.



Measurements :
(i) (2) (3) (-0 (S) («) C) (8) (®)

Hinge-line . 92 80 80 88 74 GG 41 54 41 mm.
Umbo to posterior extremity 182 200 182 103 152 140 80 110 80 „

(1—7) Crackers, Atherfield.
(8, 9) Greensand, Blackdown.

Affinities.— Gerrillia snUanccolata is closely allied to (!. anceps, Deshaycs,1 of 
wliicli the types are From the Neocomian of Aube. The English specimens have 
usually been referred to the latter species, but Pictet and Canipiche regarded them 
as distinct.

The characters which separate the two species are (1) the antero-ventral margin 
is concave in G. snblanceolata, whereas in G. anceps it is slightly convex or almost 
straight; (2) the posterior margin of the posterior wing-like part is convex, or in 
some cases nearly straight, and the growth-lines on this part of the shell are convex, 
whilst in G. anceps the corresponding margin and growth-lines are concave, and the 
wing-like part is more distinct ; (•>) the line of greatest convexity— extending from 
the umbo posteriorly— is near the middle of the valve in G. snUanccolata, but near 
the antero-ventral margin in G. anceps ; ( I) it is possible that G. subla nceohita is less 
inequivalve than G. anceps,2 but at present this point cannot be proved, since only 
a few specimens of the latter species showing both valves have been found. All the 
examples known of G. anceps appear to be larger and to have thicker shells than 
(!. subla ncenla fa,

Pictet and Campiche thought that G. anceps could be distinguished by the second 
and third ligament pits being close together, whereas in G. sublanceolata the pits 
arc* nearly equidistant. An examination of specimens of the former shows that the 
position of the second and third pits, shown in d’Orbigny’s figure, is an individual 
variation,1' and is not usually found. Pictet and (-ampiche mention as another 
distinction the sharp line' of separation between the posterior wing and the rest of 
the valve in G. anceps ; although this feature is shown in d’Orbigny’s figure it is not 
evident in the specimens.

G. sublanceolata differs from G. cosnenis, de Loriol,1 in the rapid tapering of 
the shell towards the posterior extremity and in the less extensive development of 
the posterior wing-like part.

Remarks.— Examples of this species from Atlierfielcl were described and figured 
as Gerrillia alpina, Pictet and Roux, by Pictet and Renevier and by Pictet and

1 ‘ Mi'm Soe. -c.'ol. do Franco,’ vol. v (1842), p. 9, pi. x, fig. 3 ; D’Orbignv, ‘ Terr. Cret.,’ vol. iii 
(184(>), p. 482, pi. ccexciv ; Pictet and Campiche, 4 Terr. Crct. Ste. Croix ’ (18(>9), p. 82, pi. civ, fig. 5.

- See Deshayes’ fig. 3r.
The probability of this has been ment ioned by E. G. Skeat and V. Madsen, ‘ Jur. Neoc. and 

Gault Boulders in Denmark’ (‘ Danmarks ge<>l. Undersog.,’ vol. ii. No. 8, 1898), p. 1<>3.
4 4 Gault do Cosne ’ (1882), p. 83, pi. ix, figs. 21, 22.



Campiche. The specimen figured by Pictet and Roux is not sufficiently perfect to 
enable us to state whether it is specifically identical with G. but since
Pictet, Renevier, and Campiche were acquainted with the type and other specimens 
of G. nlpinn, and had also good specimens from Atherfield, we may feel every 
confidence in their judgment in this matter.

Fio. 8 .—Gcrvillia sublanccolata (d’Orbigny). Lower Greensand (Crackers), Atherfield. Sedgwick Museum.
Right and left valves of the same specimen, x J.

A young individual of this species from Atherfield was described and figured 
by Forbes as Arirnla lancrolata. This name, however, had previously been em
ployed by Sowerby (182b) for a species from the Lias, and consequently d’Orbigny 
altered the name of Forbes’ species to Arirnla snhlancrolata. Goldfuss (1830) had 
also used the name (Irrn llia  lancrolata for a species from the Middle Jurassic of 
Wiirttemberg. Since d’Orbigny’s name lias priority over (irrn llia  al/ana of Pictet



and Roux, the species now under consideration must be known as Gervillia sub
let nceolat a (d’Orbigny).

The young individuals of G. sublanceolata differ from the adults in that the 
anterior part of the shell is relatively longer and more wing-like, the posterior ear 
is more sharply limited and its growth-lines are concave posteriorly, and the valves 
are more unequal (Plate X, figs. 14, 15).

G. sublanceolata belongs to Freeh’s ‘ Group of G. arievloirfcs.’ Freeh gives a 
figure of the hinge and interior of a specimen from Atherfield.

I am greatly indebted to Professor Douvillc for the opportunity of seeing a 
specimen of Gervillia an ceps from Aube, and also for his kindness in comparing G. 
sublanceolata, with the specimens of G. anceps in the ficole des Mines, Paris.

Types.— One of the specimens figured by Sowerby (fig. 5) is in the British 
Museum; the others (figs. 1— cannot be traced. Sowerby\s fig. 4 is from tlie 
Oorallian of Shotover, and does not belong to this species. Avicula lanceolata, 
Forbes, from the Lower Greensand (probably Crackers) of Atherfield, is in the 
Museum of the Geological Society (No. 2057). The type of Gevvillia alpina came 
from the Gault of Saxonct.

Jh'sfribufion.— Lower Greensand (Crackers and Fitton’s Beds 20 and 45) of 
Atherfield. Atherfield Beds of Sevenoaks.

Recorded by Topley from the Atherfield Beds of Haslemere, Peasmarsh, Slial- 
ford, and Rcdhill; from the Hythe Beds of Hytlie, Lympne, Maidstone, and 
Pulborough ; and from the Sandgatc Beds of Sandgate, Folkestone, and Parham.

Upper Greensand (zone of Sclihvnbacltia rostra fa) of the Isle of Wight, Black- 
down, and Ilaldon.

G ervillia  linouloides , Forbes, 1845. Plate XT, figs. 2-8.

1845. G e r v i l l i a  l i n o u l o id e s , E. Forbes. Quart. Journ. Geol. Soc., vol. i, p. 246,
pi. iii, fig. 9.

A v ic ula  e p h e m e r a , Forbes. Ibid., p. 247, pi. iii, fig. 6.
1846. G e r v i l l i a  l in o u l o id e s , A. d’Orbigny. Pal. Fran9. Terr. Cret., vol. iii, p.

485, pi. cccxcvi, figs. 1—4.
1850. — — d’Orbigny. Prodr. de Pal., vol. ii, p. 119.

—  A vicula  e p h e m e r a , — Ibid., p. 119.
1854. G e r v i l l i a  l i n o u l o id e s , J. Morris. Cat. Brit. Foss., ed. 2, p. 167.

A vicula  e p h e m e r a , Morris. Ibid., p. 163.
1858. G e r v i l l i a  l in o u l o id e s , F. J. Pictet and E. Renevier. Foss. Terr. Aptien

(Mater. Pal. Suisse, ser. 1), 
p. 123, pi. xviii, figs. 3, 4.

F. J. Pictet and G. Campiclie. Foss. Terr. Cret. Ste.
Croix (Mater. Pal. Suisse, 
ser. 5), p. 91.



Description.— Shell small, thin, elongate, compressed, very oblique, angular 
anteriorly, truncated posteriorly. Left valve more convex than the right. Um- 
bones almost terminal. Ligament area narrow, with four or five pits, one of which 
is under the umbo. Anterior part of the shell very small, compressed. Median 
part flattened. Postero-dorsal part relatively large, compressed, wing-like. On 
the left valve a rounded ridge extends from the umbo to the postero-ventral angle; 
below this ridge the shell is bent sharply.

Surface smooth, or ornamented with concentric lines.
Measurements :

(i) (2) (»)
Length of hinge . . . 1 5’5 1 5 1 3 nun.
Umbo to postero-ventral angle 23 . 20 25 „

(1—3) Crackers, Atherfield.

Affinities.— G. recta , Meek and Hayden,1 from the Fox Hill Beds of the Upper 
Missouri, is closely allied to this species. The imperfectly known Grerillin /AfV/o, 
Romer,2 * resembles G. linguloidcs, but appears to have the posterior wing more 
distinctly limited.

In the form of its shell G. linguloidcs resembles some of the species of Pterin 
which belong to the sub-genus Pseudoptera (see p. Go), but the presence of liga
ment pits proves it to be a G ercillia.

Rema rks.— Pictet and Renevier showed that A cicala ephemera, Forbes, is only 
an internal cast of G ercillia linguloidcs.

This species occurs commonly in the Crackers of Atherfield and is gregarious.
Types.— From the Crackers of Atherfield, in the Museum of the Geological 

Society (Nos. 2040, 2054). The types of A cicala rphcmrra, also from Atherfield, 
are in the same collection (Nos. 2051, 2052).

Distribution.— Lower Greensand (Crackers) of Atherfield. Recorded by Topley 
from the Atherfield Clay of Peasemarsh and Shalford.

GkrviIiLIA al.-kfor.mis (Sou'erhy), 1810. Mate XI, figs. \)tf-dy 10 o - J ,  II. Text- 
figures 0-14.

1819. M o d i o l a ? a l .e f o k m i s , Smeerhy. Mill. (Auicli., vnl. iii, p. 93, 1*1. 1 i
1835. P ern a  a l if o r m is , Soircrby. Ibid., vol. vi, systematical index, p. *J13 
18-1-5. — a l .e f o r m i s , E. Forbes. Quart. Journ. Geol. Sec., vol. i, p. 2 16, pi m.

1 4 Proc. Acad. Nat. Sci. Pliilad.’ vol. xiii (1861), p. -111. F. 15. Meek, 4 Invert. Cret. and Tert. Foss 
U. Missouri ’ (1876), p. 66, pi. xxix, fig. 1 </, b.

2 4 Die Verstein. d. nord-deutseli. Kreidegeb.’ (18*11), p. 6-1, pi. viii, tig. 1-1 (named O'. Cotter on
pi. viii).



1846. G e r v i l i a  a l je fo r m is , A. d'Orhigny. Pal. Fraiiy. Terr. Cret., vol. iii, p. 484,
pi. cccxcv, figs. 1—3.

1850. — — d'Orhigny. Prodr. de Pal., vol. ii, p. 82.
1852. A vicula  R hodani , F. J. Pictet and W. Roux. Moll. Foss. Gres verts de

Geneve, p. 494, pi. xli, 
fig. 2.

1854. G e r v j l l i a  a l .f f o r m i s , J. Morris. Cat. Brit. Foss., ed. 2, p. 167.
1853. G e r v i l i a  a l if o r m is , F. J. Pictet and E. Renevier. Foss. Terr. Aptien (Mater.

Pal. Suisse, ser. 1), p. 
120, pi. xviii, figs. 1 ,2 .

H. Copland. Mon. Aptien de TEspagne, p. 144.
F. J. Pictet and G. Campiclie. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 
5), p. 86, pi. clvi, fig. 1.

F. StoliczJca. Palseont. Indica, Cret. Fauna S. India, 
vol. iii, p. 399.

Description.— Shell thick, largo, much inflated, triangular or rhombic, oblique.

F!G. 1).—Gervillia a lr/nnnis  (Sowerby). Lower Greensand (Crackers), Atlierfield. Sedgwick Museum.
Dorsal view, showing the ligament area of the right valve. Natural size.

Anterior parts of both valves more or less nearly vertical to the plane of the valves. 
Around the byssal opening the marginal parts of the valves are sometimes concave. 
Umbones near the anterior extremity. Hinge-area large with large ligament pits 
— usually five or six. Numerous narrow transverse teeth.

Left valve larger and more inflated than the right, with its umbo strongly 
incurved. A very prominent, convex portion extends from the umbo to the 
rounded postero-ventral extremity ; dorsally it bends anteriorly; ventrally it has 
a slight posterior curvature. This convex part is separated by a shallow depres

1865. —
1869. — —

1871. G e r v i l l e a  —



sion from a small anterior portion, and by a linear depression from a very large 
triangular posterior portion, which is flattened in small specimens but moderately 
convex in older examples. This posterior portion has a wing-like projection in 
young specimens, but in older forms its posterior border is nearly straight and 
forms an obtuse angle with the hinge-line.

Right valve similar to the left, but smaller, less convex, with the posterior 
portion more flattened, and with tin1 umbo not incurved.

Ornamentation in the adult shell consists of numerous growth-lamella1. On 
the earlier part of the shell, and in young examples, there are a few rather strong, 
broad, rounded radial ribs with a few smaller ribs between.

Fio. 10.— Gervillia alxform is  (Sowerby). Loft valvo of specimen shown in Fig. 0. * *•

Measurements:

Length of hinge 
Height (oblique)

(1) (2) (3)
07 00 So mm.

122 .. 1 30 n o  „
(1—3) Crackers, Atherfield.

Affinities.— This species presents some resemblance to allmulv'Hsts 
(Matheron1) but is more inflated, less inequivalvc, and less oblique.

Pictet and Campiche regarded the form figured as n h r jo rn n by <1 Orbignj a> 
distinct from Sowerby’s G. alsefornm, and they believed that the former was limited 
to the Neocomian whereas the latter occurs in the Aptian. Some specimens from 
the Perna-bed of Atherfield agree almost exactly with d’Orbigny’s figure, and T

i • Catal. Foss, des Bouches-du-Rlione ’ (1842). p. 175, pi. xxvi, fig 1: Pietot and Campiehe. • Terr. 
Cret. Ste. Croix* (1869), p. 81, pi. civ, fig. 1.



F ig. 11.— Gervillia alteformis (Sowerby). Right valve, and umbo and ligament area of the left valve
of the specimen shown in figs. 9, 10. x

F igs. 12, 12.— Gervillia alteformis (Sowerby). Lower Greensand (Crackers), Atherfield. Sedgwick 
Museum. 12. Left valve. 13. Right valve, x J.



cannot regard them as more than a variety in which tlie central convex part is 
rather narrower and more elevated than usual (fig. 14).

Remarks.— G. aLrformis belongs to Freeh’s 1 ‘ Group of Geroillia ,’ in
which the shell is obliquely rhombic and has numerous small teeth.

Young specimens of G. aLvfonii is differ from older examples in having well- 
marked radial ribs, in the valves being less inflated, and in the occurrence of a 
wing-like projection on the posterior ear. They resemble the form described by 
d’Orbigny as Avicula Gottaldlua, but in the latter the radial ornamentation and 
well-marked posterior wing are retained in the adult state, whereas they soon 
become obsolete in G. ahi'/unnis. I am not acquainted with the character of the 
hinge of Avicula Cuttaldina.

Klij. 14.—GtrvillUi akvfonnis(Sowerby). Lower (ireonsaml ( I'' /'/I < I-1 U‘|]|, AthertieM. Sr 1.1\sink Museum.
Left valve of a narrow variety. *

Type.— The type cannot be found ; it came from the Lower Greensand (prob
ably the P em a-bed) of Sandown, Isle of Wight.

Distribution.— Pcr/ut-bed of Atherfield and Sandown. Crackers and lied 11 
(of Fitton) of Atherfield. Atherfield Clay of Haslcmcre. Hythe Beds of Ilythe 
and Lympne.

G ekvillia  rostkata (Sonrrby), 1830. Plate XI, figs. 12 13-23.

183G. P erna rostrata, J. de C. Soitrrby. Trims. Geol. Soc., scr. 2, vol. iv., pp.
2*11, 342, pi. xvii, fi". 17.

1846. Avicula cenomanensis, A. d'Orbujny. Pal. Fran?. Terr. Cret., vol. iii, p.
476, pi. cecxci, fî s. 11—13.

Ig50. __ — d'Orhiyiiy. Prodr. de Pal., vol. ii, p. 167.

1 4 Ceutralb. fiir Min./ etc. (F302), p 613.



1850. P kkna rostrata, (VOrbifjny. Ibid., p. 168.
1854. Gervillia — J. Morris. Cat. Brit. Foss., ed. 2, p. 168.
1871. Melina — F. Stoliczka. Palaeont. Indiea, Orel. Fauna S. India,

vol. iii, p. 400.
? 1805. Avicula cf. cenomanensis, E. Tiessen. Zeitschr. d. deutsch. geol. Gesellscb.,

vol. xlvii, p. 479.

Description.— Shell rather small, of moderate convexity, often very oblique, 
triangular. Ventral and posterior margins rounded. Hinge-line long.

Left valve more convex than the right, with the umbo moderately incurved. 
The large, central, very convex portion is indistinctly separated from the large, 
anterior, triangular, wing-like ear and from a narrow, flattened, obtusely triangular 
posterior part.

Right valve similar to the left but less convex and with the umbo only slightly 
incurved, and with the anterior ear more distinctly limited.

Surface of valves with narrow, regular growth-layers.
Measurements :

(i) (2) (3) (-0 (5)
Length of hinge 21 20 20 18 15 mm.
Height (oblique) . 25 28 24 20 17 „

(1—5) Greensand, Blackdown.

Affinities.— Aricula cenomanensis, d’Orbigny, from the Cenomanian of Le Mans, 
appears to be identical with G. rostrata. In all the specimens of the latter which 
I have seen, the terminal portion of the posterior wing is more or less imperfect, 
but the growth-lines show that the posterior margin must have had the same form 
as in d’Orbigny’s fig. 11.

Gervillia rostrata presents some resemblance to the young forms of G. aheforniis 
(p. 79) but is more oblique and without radial ribs, also the central convex 
portion is less sharply marked off from the lateral parts, and the anterior ear is 
larger.

G. rostrata is allied to G. tennim stata, Pictet and Campiche (see below), but the 
right valve is less flattened, and tlie concentric ornamentation appears to be less 
developed— this, however, may be due to difference of preservation, since some 
of the Blackdown specimens are nearly smooth whereas others show distinct 
concentric ridges.

Ue marks.— This species is moderately common at Blackdown but is usually 
imperfectly preserved. An example from the Gault of Folkestone, recorded by 
Price as Avicula cenomanensis, is probably referable to this species, but the greater 
part of the shell has disappeared, leaving a mould of the right valve ; the specimen 
is now in the Museum of Practical Geology (No. 1024).

The examples of G. rostrata show a considerable amount of variation in obliquity,



and some of the less oblique specimens (Plate XI, figs. 17, 18) appear at first 
sight to be distinct from the more abundant oblique forms, but there is a complete 
transition between the extremes.

Distribution.— Upper Greensand (zone of Schbrubarltia rust rata) of Blackdown, 
Haldon, and ? Devizes. ? Upper Gault (zone xi) of Folkestone.

G e r v ill ia , sp. Plate X I, figs. 24, 2o.

Specimens from the Ferruginous Sands of Shanklin, which were collected by 
the late 0 . J . A. Meyer and are now in the Sedgwick Museum, resemble closely 
G. rostrata and G. tenwicostata (Pictet and Campiche),1 but the material at present 
available is hardly sufficient to justify a definite conclusion as to their relationship. 
The specimen from the Lower Greensand of Upware figured by Keeping2 as 
Perna sp. uov. resembles still more closely some examples of G. rostrata ; the 
original is in the collection of Mr. J .  F. Walker.

G e r v ill ia  F orbesiana, d ' O r b ig n y , 1840. Plate X I, figs. 2b, 27. Plate X II, figs. 1-b.

1826. G e r v i l l i a  s o l en o id e s , J . de C. Soicerby. Min. Condi., vol. vi, p. 11, pi. dx,
tigs. 1— 6 (not 1).

1815. — — E. Forbes. Quart. Journ. Geol. Soc., vol. i, p. 216.
1846. — F o r b esia n a , A. d'Orb’ujny. Pal. Franc*. Terr. Civt., vol. iii, p

186, pi. cccxcvi, tigs. 5, 6.
1850. -  — d'Orb'ujny. Prodr. de Pal., vol. ii, p. 119.
1851. — solenoides, J. Morris. Cat. Brit. Foss., ed. 2, p. 168 (jmrtim).
1897. — F o r b esia n a , R. B. Newton. Proc. Dorset. Nat. Hist, and Aiithp

Field Club, vol. xviii, p. 87.

lJexcrijttion.— Shell compressed, slender, greatly elongated, sabre-shaped, taper
ing posteriorly to a rounded or subtruncate extremity. Dorsal margin slightly 
concave; ventral margin convex, with a rather greater curvature than the dorsal 
margin. Near the dorsal margin the valves are compressed rather abruptly, but 
ventrally to this they are compressed gradually, giving rise to a knife-like edge. 
Umbones terminal, acute. Posterior ear large, triangular, with its dorsal margin 
straight or very slightly concave and its posterior margin curving backwards so as 
to form an acute angle with the dorsal margin of the valve. The ear is marked by 
fine growth-lines parallel with its posterior border.

1 ‘ Terr. Cret. Ste. Croix ’ (1869), p. 88, pi. clvi, tigs. 4, 5.
- 4 Foss. Neoe. Upware and Brickhill’ D886), p. 109, pi. v. tig. 6.



Surface of valves smooth except for growth-ridges, of which the curved portions 
near the dorsal margin are more distinct than the other portions.

Hinge with small transverse teeth at the anterior end and six or seven long 
narrow obli<pie teeth near the posterior end— the latter decreasing in length 
posteriorly.

Measurements :
to (3) (4)

Height1 :n 24 15 8 mm
Length " 1 M2 125 74 „

(1—4) Gault, Folkestone.

Affinities.— This species belongs to Freeh’s" ‘ Group of (.ierriUia sulemddes'
The only localities given for (l. Forbesinna by d’Orbigny are Shanklin and 

Atherfield, and apparently his figured specimen came from the latter place. All 
the examples from Shanklin are in the form of casts of which the posterior part is 
usually missing; it is consequently difficult to make out their real characters, but 
they probably belong to this species.

The examples found in the Gault and Upper Greensand differ somewhat from 
the specimen figured by d’Orbigny. In the former the shell is less slender and 
tapers more quickly posteriorly ; the posterior ear, however, agrees with d’Orbigny’s 
figure.

A considerable number of examples of flerrilliu  from different localities and 
horizons have been referred by various writers1 to (J. solcnoides, Defrance,6 but 
without seeing a large collection of those forms it is impossible to determine their 
relationship to one another and to the examples here described. The figures given 
by Defrance do not enable us to form a satisfactory idea of the characters of the 
species ; in his original account (1820) he gave “ lie d’Aix ” as the locality, but in 
his later remarks (1824) he states that the specimens came from the department 
of Lc Manche.

The Senonian specimens figured by d’Orbigny6 as </. ((vienlaides (non (1.

1 From posterior end of hinge-line to opposite margin of valve.
2 From umbo to posterior extremity.
; ‘ Centralb. fiir Min.,’ etc. (1902), p. G15.
4 Sowerl>y (1820), Goldfuss (1830), Keuss (1840), Midler (1847), d'Orbigny (1847), Altli (1850), 

Zittel (1800), Favre (1809), Stoliezka (1871), Geinitz (1873), Brauns (1870), Fritsch (1877-93), 
Ntitling (1885), Griepenkerl (1889), Holzapfel (1889), Liindgren (1894), Vogel (1895), Muller (1898), 
G. oblonga, Bohrn (1885).

5 ‘ Diet. Sei. nat.,’ vol. xviii (1820), p. 503; vol. xxxii (1824), p. 310, pi. lxxxvi, fig. 0.
G ‘ Pal. Frany. Terr. Crct.,’ vol. iii (1840), p. 489, pi. cccxcvii, fig. 2 (and perhaps fig. 1). Prof. 

M. Boule informs me that the original of fig. 1 cannot be found in the d’Orbigny collection, and that 
the original of fig. 2 comes from Valognes (Manche).



aviculoides, Sowerby) were afterwards1 referred by that writer to G. sol en aides, 
Defrance, whilst the Cenomanian forms from Le Mans, also figured as G. sole nobles, 
were named2 3 G. subavicnloides.

The examples of G. solenoides from the Senonian of Aachen figured by Holzapfel:1 
differ from our specimens of G. Forbesiana in the greater height of the posterior 
car and in its indistinct separation from the rest of the valve, also in having a larger 
apical angle.

Types.— Two of the specimens figured as G. solenoides by Sowerby (figs. 2, :>) 
are in the British Museum and came from Shanklin. Another specimen figured by 
Sowerby (fig. 1), from the Upper Greensand of Lyme Regis, is in the Museum of 
the Geological Society of London (No. 1555), but is not. recorded in Mr. Blake’s 
“ List of Types.” D’Orbigny’s type of G. Forbesiana apparently came from the 
Crackers of Atherfield, but Professor Boule informs me that the specimen cannot 
now be found in the d’Orbigny Collection.

Distribution.— Verna-bed, Atherfield Clay, and Crackers of Atherfield. Fit ton’s 
Bed 30 of Blackgang. Ferruginous Sands of Shanklin. Atherfield Beds of Peas- 
marsh. Hythe Beds of Pulborough. Sandgate Beds of Parham Park.

Gault (zones iii to vii, and viii) of Folkestone. Zone of I f n / J i f r s  in ir r m  ytux  of 
Okeford Fitzpaine (Dorset). Cambridge Greensand (derived). Fpper Greensand 
of Blackdown.

( f n u t s — P euna, J. d . l i m y  m e  r e , 17SD.

( ‘ Eucyc. Method., Vers,’ vol. i, p. xiii.)

P ekna Muleett, Desha yes, 1842. Text-figure 15.

1842. P er n a  M u l l e t i , Deshayes in A. Leymerie. Mem. See. gcol. do Franco, sor.
2, vol. v, p. 8, pi. xi, figs. 
1 — 3.

1845. —  —  E . Forbes.  Quart. Journ. Gool. Soc., vol. i, p. 240, pi. i,
figs. 1—4.

1840. — Mulletii, A. d'Orbiytty. Pal. Fran^. Torr. Crot.. vol. iii, p. 4! Mi. pis
ccoo, oceci, figs. 1 — 3.

1348. — Mulleti, C. L. Koch. Palreontographica, vol. i, p. 171, pi. xxiv.
figs. 14— 17.

1 4 Prodr. de Pal.,’ vol. ii, 1850, p. 250.
2 Ibid, vol. iii (1852), p. 72 (index) ; d’Orbigny, ‘ Pal. Franc;. Ton*. Civt..' vol. iii (1X40). p. 4st», 

pi. cccxcvii, figs. 3, 4, 5. Prof. Boule informs me* that those are inou Ia» Mans, and are n«>w in tin* 
d’Orl >igny collect ion.

3 ‘ Mollusk. Aachen. Kreido’ (1HK1»), p. 223. pi. xxiv, ligs. 11, 12.



1850.
1851. 
1855. 
18r.9.

1871.

188:5.

1884.

1880.

1895.

1890.
1900.

P erna Muletii , A. (VOrhujny.  Prodr. de Pal., vol. ii, p. 82.
Mulleti , J .  Morris.  Cat. Brit. Foss., od. 2, p. 179.

— Muletii, G Cntteau. Moll. Foss, de 1’Yonne, p. 100.
Mulleti, F . J .  Pictet ami G. Campiche.  Foss. Terr. Crct. Ste. Croix

(Mater. Pal. Suisse, ser. 
5), p. 97, pi. clviii.

F orbesi, Pictet ami Campiche.  Ibid., p. 99, pi. clix.
M elina Mulleti, F. Stoticzlra. Paliront. Tndica, Cret. Fauna S. India,

vol. iii, p. 100.
P erna Mulleti. W. Keeping.  Foss, ete., Neoe. Upware and Briekliill.

p. 150.
—  -  O. Weerth.  Die Fauna des Neoconi, im Teutoburg. Wald.

(Palaeont. Abhandl., vol. ii), p. 49.
(Mulletia) Mulleti , P. Fischer.  Manuel de Conch., p. 950,

725.
— Mulleti, F. Vogel. Hollandisch. Kreide, p. 55.
—  —  G. Maas. Zeitschr. der deutscli. geol. Gesellscli., vol.

xlvii, p. 207.
—  A. Wnllemann.  Ibid., vol. xlviii, p. 843.

— — — Die Biv. u. Gastrop. d. deutsch. u. hol-
h'ind. Neoeoms (Abhandl. d. k. preus- 
sieli. geol. Land., N. F., pt. 31). p. 00.

Description .— Shell large, thick, compressed, more or less quadrilateral, with 
unequal angles. Hinge-line long. Umbones almost terminal. Anterior part of 
the shell sharply bent, and more or less nearly perpendicular to the plane of the 
two valves ; anterior marginal part more or less deeply concave. From the umbo 
start two strong, broad, rounded folds ; the anterior of these is near the anterior 
margin and curves anteriorly, its extremity forming the antero-ventral angle; the 
posterior fold at first curves ventrally and afterwards posteriorly, and its termina
tion forms the postero-ventral angle. The part of the shell behind the posterior 
fold is compressed and flattened and produced into a wing of varying length. 
The junction of the two valves is sinuous, the anterior, the ventral, and the 
posterior margins (between the angles) being concave on the right valve and 
convex on the left.

The shell is ornamented with distinct growth ridges which bend ventrally in 
passing over the folds and form a semicircular or semi-oval curve near the 
hinge-line.

Measurements :
( i )  (2)

Length of hinge-line . . 1 2 8  120
Height (from umbo to postero-

ventral angle). . . 114 . 135
(1—3) Atherfield.

(3)
95 mm.



Affinities.— The forms found in the Lower Greensand of England which had 
been referred to Perna Mulleti by earlier writers were regarded as distinct by 
Pictet and Campiche, and were named by them Perna Forlesi. They considered 
that the latter were distinguished by the more prominent folds, the shorter and 
more deeply concave anterior margin, and the longer posterior wing. An 
examination of a number of specimens shows that these characters are variable, 
and I am led to agree with Wollemann in thinking that the forms described by 
Pictet and Campiche cannot be regarded as more than varieties of a variable 
species.

Fio. 1.3. — Perna M ulleti, Deshayes. Low or Greens;m<l (Perna-bed), Sundown. Sedgwick Museum. Left 
valve x 5- (The posterior wing is broken. Forbes gives a figure of a specimen in which the wing is 
perfectly preserved.)

Perna Mulleti is the type of Fischer’s section Mulletia.
Type.— From the Neocomian of Veudeuvre. I have not seen the specimens 

figured by Forbes.
Distribution.— Per»a-bed of Atherfield and Samlown. Atherfield lfeds ot 

Haslemere, Peasmarsh, Shalford, Redhill, Sevenoaks, and Jlythe. Ilytlie beds 
of Hythe ( fideTopley). Lower Greensand of Potton and Upware. lealby
Limestone (zone of B. brnnsncensis) of North ^ illingham. Speeton Clay of 
Speetou.



P j s u n a  R i c o u d e a n a ,  d’Orbiijui/, 18-10. Text-figures 10-18.

184(3.

1850.
1854.
1855. 
1858.

i860.

18(30.
1883.

1000.

P erna K icordeana, A. d'Orbigny. Pal. Fran<;. Terr. Cret., vol. iii, p. 404,
pi. cccxcix, figs. 1—3.

— tVOrbujnij. Prodr. de Pal., vol. ii, p. 82.
—  —  J .  Morris. Cat. Brit. Foss., ed. 2, p. 170.

G. Gotten u. Moll. Foss, de 1'Yoiine, p. 107.
—  F . J .  Pictet and E . Itenevier. Foss. Terr. Aptien (Mater.

Pal. Suisse, ser. 1), p. 125.
— — F. J. Pictet and G. Campiche. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 
5), p. 03, pi. clvii, fig. 1.

— F ittoni, Pictet and Campiche. Ibid., p. 05, pi. clvii, fig. 2.
— Kicokdiana, W. Keeping. Foss., etc., Neoc. Upware and Brickhiil,

p. 150.
— Kicordeana, A. Wullemann. Die Biv. u. Gastrop. d. deutsch. u.

holliind. Neocoms (Abhandl. d. k. 
preussiscli. geol. Land., N. F., pt. 
31), p. 61.

Fiu. 1().— Perna Ricordcana, d’Orbigny. Lower Greensand (Pema-bed), Atherfield. Museum of Practical 
Geology, No. 12351. Left valve, x $.

Description.—Shell large, thick, sub-quadrate, compressed; left valve more 
convex than the right. Posterior margin slightly convex or nearly straight and 
forming with the hinge-line an angle which is rather greater than a right-angle.



Ventral margin curved regularly. Dorsal part of anterior margin concave. 
Valves moderately convex near the anterior margin, but flattened elsewhere. 
Dorsal half or more of the anterior marginal parts concave and depressed. Umbones 
sharp, close together, projecting beyond the rest of the anterior margin of the 
valves.

Surface with growth-lamella" at more or less regular intervals.
Measurements :

(i) (*) (*)
Length of hinge lor, 01 75 mm
Height of valve 110 lor. PH „

(1—3) At-lierfielil.

P hi. 17.—Perna Ricordeana, d’Orbigny. Lower Greensand {Pcrna-bed), Atlicrfield. Sedgwick Museum. 
Right valve and anterior view of both valves, x j}.

Affinities.—Examples of this species from the Lower Greensand of the Isle of 
Wight were regarded by Pictet and Campiche as distinct from P . Ricordeana and 
were described as Perna Fittoni. According to those writers the fonnei is 
distinguished from the latter chiefly by the wide separation of the umbones, this 
separation, however, seems to me to be due to the thickening of the 'valves in old 
age, such as may be seen not infrequently in Gerrilliu and other allied foims. 
The postero-dorsal angle of the valve, according to d’Orbigny’s figure, appears to 
be rather smaller in P. Ricordeana than in P. Juttoni, but the diffeience is not 
great, and moreover, the outline of the shell and the size of this angle \an in 
different specimens of P. F it tom. P. tier mam , Pictet and ( am pic he, is ^caj 
closely allied to P. Ricordeana.



Types.— From the Neocomian of Seignelay, near Auxerre. The type of 
/'. Fittoni is from the I ’crnfl-bed of the Tsle of Wight.

Distribution.— Lower Greensand (Pmm-bcd) of Atherfield. Tealby Limestone 
(zone of Brlcmnites brunsvicensis) of North Willingham.

Fio. 18.—Pcrna Ricordcana, d’Orbigny. Tealby Limestone, North Willingham. Sedgwick Museum. 
Left valve, x

P krna R auliniana, d’Orbigny, 1846. Plate X II, figs. 6, 7a, b, 9.

1846. P ern a R auliniana, A. d’Orbigny. Pal. Fran<;. Terr. Crct., vol. iii, p. 497,
pi. cccci, figs. 4, 5.

d'Orbigny. Prodr. de Pal., vol. ii, p. 138.
F. J. Pictet and W. Roux. Moll. Foss. Gres verts de 

Geneve, p. 497, pi. xli, fig. 4.
J. Morris. Cat. Brit. Foss., ed. 2, p. 179.
G. Ctdte.au. Moll. Foss, de l’Yonne, p. 107.
F. J. Pictet and G. Campielie. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, scr. 
5), p. 100, pi. clx, figs. 1, 2.

Description.— Shell of moderate convexity, valves nearly equal, compressed 
posteriorly, sub-rhomboidal, oblique, much higher than long; postero-ventral 
margin rounded, anterior margin slightly concave, posterior margin slightly convex,

1850.
1852. —

1854. —
1855. —
1869. —



forming an obtuse angle with the hinge-line. Umbonal portion angular. Apical 
angle small. Surface with growth-lines.

Measurements : 1
(i) (2) (») (4) ov

Length 35 34 24 23 1 1 mm
Height 73 . 09 49 40 oo

—  “  9 9

(1—3, 5) Cambridge Greensand.
(4) Lower Gault, Folkestone.

Affinities.— This species is closely allied to P. Rieonleana (see above), but 
appears to differ (1) in being relatively shorter and higher; (2) in its more obtuse 
postero-dorsal angle ; (3) in the less prominent umbones; (4) in the anterior 
marginal parts (near the byssal opening) being less depressed ; (5) in the smaller 
size of the shell.

Rem arks.— This species occurs commonly in the Cambridge Greensand in the 
form of internal casts; these differ in outline from specimens with the shell pre
served on account of the fact that the postero-dorsal part is missing— probably 
owing to the two tralves being in contact or almost in contact at this part. Even 
when the shell is preserved, as in specimens from the Gault, some portion of the 
postero-dorsal margin is frequently missing.

Tapes.—From the Albian of Avocourt (Meuse) and Escragnolles.
Distribution.— Cambridge Greensand (derived, internal casts). Lower Gault of 

Folkestone.

P erna oblonga, Seeley, 18G1. Text-figure 19 a.

1861. P erna oblonoa, I I .  G. Seeley. Ann. Mag. Nat. Hist., ser. 3, vol. vii, p. 121,
pi. vi, fig. 6.

Remarks.— This species is know'n only from internal casts, and apparently 
differs from P. Rauliniana in having a larger apical angle and in the smaller angle 
formed by the hinge-line and the posterior margin. Some of the specimens, how
ever, agree very closely with the figure of a cast of P. Rauliniana given by Pictet 
and Campiche (pi. clx, fig. 2).

Seeley compared P. oblonga with P. subspathulata, Reuss,: and P. lanceolate, 
Geinitz (see below). It is distinguished from the former by its relatively greater 
height, and from the latter by its larger apical angle.

1 The height in this ease is measured from the umbo to the postero-ventral margin, and the 
length is taken at right angles to the height.

- ‘ Die Verstein. der hiihm. Kreideformat..’ pt. ii (184<>), p. 24. pi. xxxii. figs. In, 1<.



Rounded depressions which are found commonly on the casts of this and some 
other species of IW wi from tlie Cambridge Greensand are regarded by Seeley as 
evidence of the occurrence of pearls.

A specimen from the Gault (Plate X II, fig. 10) resembles P. obhvuja, but is 
more convex between the umbo and the postero-ventral extremity.

Type.— Tn the Sedgwick Museum.
Disfrihttfion.— Cambridge Greensand (derived).

F ig. 19. — Perna. Cambridge Greensand (derived). Internal casts. Sedgwick Museum. Natural size, 
except fig. e .— a . Perna oblowja, Seeley. The Type.— b ,  c, P erna , sp. (referred to P. lanccolata, Geinitz, 
by Seeley).— i>, Perna sem idliptira, Seeley. The Typo. —  E ,  Perna, sp. (regarded by Seeley as a variety 
of P. lanccolata, Geinitz) x *.—v, Perna, sp. (referred to P. subspathulata, Reuss, by Seeley).

P kkna  s h m i e u .i p t k 'A, Seeley, 18 6 1. Text-figure 19 P .

1801. P er n a  s e m i e l l i p t i c a , H. G. Seeley. Ann. Mag. Nat. Hist., ser. 3, vol. vii,
p. 121, pi. vi, fig. 7.

Remarks.— This is distinguished from I'. Rauliniana  (p. 92) by its relatively 
greater length, larger apical angle, and more rounded outline.



Measurements :
(i) (2) (»)

Length 58 hi o2 mm.
Height 87 70 17 „

(1—3) Cambridge Greensand.

Type.— From the Cambridge Greensand. In the Sedgwick Museum, Cambridge. 
Distribution— Cambridge Greensand (derived, internal casts).

P erna , sp. Text-figures 19, a c.

1861. P erna lanceolata, H. G. Seeley. Ann. Mag. Nat. Hist., ser. 3, vol. vii.
p. 122.

Remarks.— This species (figs. 19 r>, < ) was referred by Professor Seeley to 
Verna lanceolata , Geinitz,1 and it presents a general resemblance to the examples 
figured by Reuss and by d’Orbigny, but is less oblique. No satisfactory com
parison, however, can be made, since the specimens from the Cambridge 
Greensand are in the form of internal casts.

Some examples (fig. 19 e) were named Verna lanceolata, var., by Seeley ; they 
differ from Geinitz’s species in the postero-ventral part being more produced and 
less rounded, so that the outline of the valve becomes more distinctly quadrate. By 
this quadrilateral outline they are distinguished from V. Rauliuiana.

Distribution.— Cambridge Greensand (derived, internal casts).

P erna, sp. Text-figure 19 e .

1861. P er n a  su b spa t h u la t a , H . G . Seeley. Ann. Mag. Nat. Hist., ser. 3, vol.
vii, p. 124.

Rem arks.— Internal casts were regarded by Professor Seeley as examples of 
V. subspathulata, Reuss,“ but they appear to differ from the latter in their 
greater convexity. The height is less and the length greater than in V. oblomja.

Distribution.— Cambridge Greensand (derived).3

1 ‘ Das Elbthalgeb. in Sachsen,’ pt. i (1873), p. 210, pi. xlvi, fig. 8. References to other figures 
are given by Geinitz.

2 ‘ Die Verstein. der bolnn. Kreidefonnat.,’ pt. ii (1840), p. 24, pi. xxxii, figs. 10, 17.
3 Avicula cuneata, Seeley, may be a Perna . Perna liana,  P .  plana , and P . tranavrrsa, Seeley, 

appear to be Inocerami. All four come from the Red Limestone of Hunstauton. Seeley, ‘ Ann. Mag. 
Nat. Hist.,’ ser. 3, vol. xiv (1864), p. 277, and vol xvii (1800). pp. 178, 170.



Fa mill/— PIN N U LE, f!ray.

Genus— P in n a , Lin mens, 1758.

(‘ Syst. Nat.,’ ed. 10. p. 707.)

P inna  R ojsinalmna, tVOrb'ujiuj, 1844, Plate X II, figs. 1 1 -1 5 ; Plate X III, fig. 1.

1839. P inna rugosa , F. A. Burner. Die Verstein. d. nord-deutseb. Oolith.-geb.
Nacbtrag., p. 32, pi. xviii, fig. 37 (non 
rugosa, Sclilotheim).

1841. — — F. A. Burner. Die Verstein. d. nord-deutsch. Kreidegeb., 
p. 65.

1844. — R o b i n a l d i n a , A. tVOrbigny. Pal. Fran9. Terr. Cre't., vol. iii, p. 251,
pi. eccxxx, figs. 1-3.

1845. — r e s t i t u t a , E. Forbes. Quart. Journ. Geol. Soc., vol. i, p. 248.
1850. — R o b in a l d in a , A. tVOrbigny. Prodr. de Pal., vol. ii, p. 80.
— — subrugosa , d'Orbigny. Ibid., p. 80.

1854. — s u l c i f e r a , J. Morris. Cat. Brit. Foss., ed. 2, p. 180.
1855. — R o b i n a l d i n a , G. Cotteau. Moll. Foss, de l’Yonne, p. 89.
1858. — F. J. Pictet and E. Benevier. Foss. Terr. Aptien

(Mater.Pal. Suisse, 
ser. 1), p. 117, 
pi. xvi, fig. 5.

— — — J. Vilia nova-y-Piera. Mem. geog.-agric. de Castellon,
pi. iii, fig. 17.

1805. - - II. Coquantl. Mon. Aptien de l’Espagne, p. 143.
1807. — F. J. Pictet and G. Campicke. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. 
Suisse, ser. 4), p. 532, 
pi. cxxxix, figs. 3-6.

? 1882. — — P. de Loriol. Gault de Cosne, p. 82, pi. x, figs. 3-5.
1883. - — W. Keeping. Foss., etc., Neoc. Upware and Brick-

bill, p. 110.
1884. — — O. Weerth. Die Fauna des Neocom. im Teutoburg.

Walde (Palaeont. Abliandl., vol. ii), p. 48.
? 1892. — — O. Beh rend sen. Zeitscbr. der deutscli. geol. Gesellscb.,

vol. xliv, p. 25.
? 1895. — F. Vogel. Hollaudiscb. Kreide, p. 55.

1890. — A. Wollemann. Zeitscbr. der deutscli. geol. Gesellscb., 
vol. xlviii, p. 845.

1899. — — G. Maas. Zeitscbr. der deutseb. geol. Gesellscb., 
vol. Ii, p. 248.

1900. -- — A. Wollemann. Die Biv. u. Gastrop. d. deutseb. u.
bolland. Neocoms (Abbandl. d.
k. preussisch. geol. Laud., N. F., 
pt. 31), p. 70.
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? 1888. 

? 1903. 

? 1905.

P inna  R obinaldina , P. Choffat. Stratigr. et Paleont. d'Angola (Mem. Soc.
l'hys. et d’liist. nat. de Geneve, vol. xxx, 
No. 2), p. 8b, pi. v, fi<*s. 4, 5.

~  — C- Burckhardt. Jura u. Kreiilef. d. Cordillerc (Palce-
ontograpliicn, vol. 1), p. 79, pi. xv, 
figs, b, 7.

cf. R obinaldina, E. Hnrbort. Fauna d. Schaumburg-Lippe’sehen
Kividemuldo (Abhandl. cl. k. preus- 
sisch. geol. Landesanst., N.F., Hc*ft 
45), p. 47, pi. v, fig. 5 ; pi. vii, 
figs. 2, 3.

Description.— Shell straight, much elongated; pyramidal, slightly compressed; 
margins nearly straight; section sub-quadrangular.

Each valve is divided into two parts, which meet at an angle. The dorsal part 
is smaller and more flattened than the ventral part, and is ornamented with from 
0 to 8 or more ribs, which are narrow, strong, and nearly equi-distant. The ribs 
are separated by broad, shallow, rounded depressions; both depressions and ribs 
are crossed by very fine, somewhat irregular, concentric ridges, which sometimes 
give a slightly serrated appearance to the ribs. The ventral part of each valve is 
moderately convex, and its dorsal portion is ornamented with from 5 to 7 radial 
ribs similar to those on the dorsal part of the valve, but decreasing in size ventrally; 
the last one or two of these ribs sometimes become irregular and discontinuous. 
These radial ribs and their interspaces are crossed by fine concentric ridges. The 
ventral portion of the ventral part of the valve is oiTiamented with strong growth- 
ridges or folds, which curve rapidly in the direction of the umbo, and form an 
acute angle where they meet the ribs.

Measurements :
( i )  (2)

Length . 135 . . 94 mm.
Height . • 49 . 41 „

(1) P ern a-bed, Atherfield.
(2) Crioceras-bed, Whale Chine.

Affinities.— The figure of P. gracilis, Phillips,1 is not sufficiently good to enable 
one to form a satisfactory idea of the character of the species, and the type cannot 
now be found. But other specimens from Speeton, although very imperfectly 
preserved, are sufficient to suggest that P. gracilis is probably identical with 7'. 
Eobinaldina.

It is suggested by Pictet and Campiclie that V. h-tragnna, Sowerby,* from the 

1 ‘ Geol. Yorks.’ (1829), p. 122, pi. ii, fig. 22.
s ‘ Min. Conch.,’ vol. iv (1821), p. 9, pi. cccxiii, fig. 1 ; Morris, ‘ Cat. Brit. Foss..’ cl. 2 (18:.4), 

p. 180; P . subtetragona, cl’Orbigny, ‘ Pro<lr. de Pal.,’ vol. ii (1850), p. I t ...; Pictet and Campiche, 
‘ Terr. Cret. Ste. Croix’ (1867), p. 537; non P . (etragona, Broeehi, 1814.



<iS

Upper Greensand of Devizes, is probably identical with P. Rnhinal-dinn. The 
specimens from Devizes agree with those found at Blackdown in having the folds 
on the ventral part of the valve rather more strongly marked than in P. Rohinaldinn 
from the Lower Greensand. In other respects the Upper Greensand form does 
not appear to differ from P. Robiiuddiua, and may be regarded as a variety of it, 
/’. Robinaldiuu var. fotrui/ona, Sowerby.

P. Jtri/nrsi, Hebert and Munier-Chalmas,1 is similar to P. Robiuahliuci, but 
apparently differs in that the ribs on the ventral part of the shell are all smaller 
than those on the dorsal part, and do not diminish gradually in size.

/ ’. (Schlotheim)2 is closely related to P. Robiiuddina, but appears
to be distinguished (1) by the ribs covering a larger proportion of the ventral 
part of the shell and being of nearly uniform size, (2) by the growth-lines on 
the ventral part being more nearly straight, (3) by the shell being usually more 
elongate.

Rnnmi-s.— The specimens of Pinna found in the Gault of Folkestone and Black 
Ven have usually been named P. tetraijona. Their mode of preservation is more 
or less unsatisfactory, owing to crushing and to the absence of some of the outer 
layers of the shell, but after a close comparison with examples of P. Robinaldina 
from the Lower Greensand I am unable to see any reason for regarding the former 
as specifically distinct from the latter.

Pictet and Campiche thought that the examples from Blackdown were referable 
to P. Robiiuddina, differing only in having the folds on the ventral part of the shell 
rather more strongly marked.

The specimens from the Lower Greensand of the Isle of Wight agree well with 
the figures given by Pictet and Renevier and by Pictet and Campiche. The 
number of ribs varies considerably, and in young specimens the apical angle is 
smaller than in older examples.

A specimen from the Upper Greensand.of Ventnor, which has been referred 
to P. Rct/nt’xi, Hebert and Munier-Chalmas, is probably a crushed example of 
P. Robiiuddina.

Ti/jir.— The type of 7'. riujosa came from the Hils-conglomerate of Osterwald. 
The type of P. tnfrar/oiut, Sowerby, came from the Upper Greensand of Devizes 
and is now in the British Museum.

Distribution.— Prm n-bed, Crackers, and Fitton’s Beds 10 and 38, of Atherfield. 
Ferruginous Sands of Shanklin. Atherfield Beds of Redhill, Reigate. Sandgate 
Beds of Parham Park. Lower Greensand of Brickhill. PSpeeton Clay (zone 
of Pdauuitcs brunsriernxis) of Speeton. Gault of Folkestone and Black Ven.

1 ‘ Ann. Sciences "col./ vol. vi (1875), p. 118, pi. v, fig. 10.
- Geinitz, ‘ Das Elbtlialgeb.’ (Paloeontograpliica, vol. xx, pt. 2, 1873), p. 54, pi. xiv, figs. 2, 3.
■ Jukes-Browne, ‘ Cret. Rocks of Britain,’ vol. i (1000), p. 470.



Upper Greensand (zone of Schhenbachin ro.iteata) of Blackdown, Devizes, and 
Ventnor.1

P inna, sp. Plate X III, figs. 2, 3.

Some specimens of Pinna found in the Gault of Folkestone differ from 
P. Robinaldina in having smaller and more numerous ribs, which are crossed at 
regular intervals by narrow concentric ridges.

P inna tegolata, Etheridge, 1881.

1881. P inna  t eg u la t a , R. Etheridge, ill Penning and Jukes-Browne's Geol. Cam
bridge (Mem. Geol. Survey), p. 142, pi. i, 
fig. 2.

Rem arks.— This species is known only by the type and a few fragmentary 
specimens. The type shows the interior of a right valve. The ornamentation 
appears to be similar to the form from the Gault described above. On the dorsal 
half of the valve there are about 18 narrow ribs, which are crossed at regular 
intervals by concentric ridges, giving rise to a fimbriated appearance. About 8 
similar ribs are found on the dorsal part of the ventral half of the valve, below 
which are strongly curved growth-ridges.

Type.— In the Sedgwick Museum, Cambridge.
Distribution.— Totternlioe Stone (zone of llolaster subglubusus) of Burwcll.

P inna  decussata, Gold fu ss , 1837. Plate X III, figs, d u-c, 5, 0. Plate XIV, fig. 1.

1883.
1837.

? 1840.

1841.

1840.

P in na  su lcata , S. Woodward. Geol. Norfolk, p. 47, pi. v, fig. 23.
—  d ec ussata , A. Goldfuss. Pet ref. Germ., vol. ii, p. 100, pi. exxviii,

figs. 1, 2.
—  c o m pr essa , Goldfuss. Ibid., p. 107, pi. exxviii, fig. 4.
—  p y r a m i d a l is , H .  B. Geinitz. Char. d. Schielit. u. Petrel, des sachs.

Kreidegeb., pt. 2, p. 55, pi. x, fig. 1.
—  c o m pr essa , Geinitz. Ibid, p. 55.
—  f e n e s t r a t a , E. A .  Rnmer.  Die Verstein. d. liord-deutseh. Kreidegeb.,

p. 05, pi. viii, fig. 22.

—  decussata , Rnmer.  Ibid.,  p. 05.
—  p y r a m i d a l is , 1£ .  B. Geinitz. Grundr. d. \ erslein., p. 4-»l.

1 I have not seen any specimen of Pinna 'i crassa, Fit ton, ‘ Trans. Geol. Sue 
p. 130; Morris, ‘ Cat. Brit. Foss.,* p. 180.

ser. 2, vol. iv ( ls30).



1846. P i n n a d e c u s s a t a , A. E. Beuss. Die Verstein. der bohrn. Kreideforuiat.,
pt. 2, p. 14, pi. xxxvii, figs. 1, 2.

1850. — — A. (VOrbujny. Prodr. de Pal., vol. ii, p. 165.
— — f e n e s t r a t a , d'Orbiijny. Ibid., p. 246.

d e c u s s a t a , J. tie C. Sowerby, in F. Dh'on. Geol. Sussex, p. 355 (p.
386, ed. 2), pi. xxviii, 
fig. 20.

— — d i l u v i a n a , H. B. Geinitz. Das Quadersandst. oder Kreidegeb. in
Deutschland, p. 166.

— — f e n e s t r a t a , Geinitz. Ibid., p. 166.
1854. — d e c u s s a t a , J. Morris. Cat. Brit. Foss., ed. 2, p. 180.

— — s u l c a t a , Morris. Ibid., p. 180.
1873. d e c u s s a t a , H. B. Geinitz. Das Elbthalgeb. in Sachsen (Pahronto-

graphica, vol. xx), pt. i, p. 211, pi. xlvii, 
figs. 4, 5 ; pt. ii, p. 53, pi. xv, figs. 2, 3 ; 
pi. xvi, fig. 1.

1877. A. Fritsch. Stud, ini Gebiete der bdlnn. Kreideforuiat., 
ii. Weissenberg. u. Malnitz. Schicht., p. 
120, fig. 86.

1883. — — Fritsch. Ibid., iii. Iserscbicht., p. 104.
1888. G. Muller. Mollusk. d. untersen. v. Braunschweig (Jahrb.

d. k. preussisch. geol. Laudesanst. fiir 1887), 
p. 420.

1880. — — Fritsch. Stud, im Gebiete der boliin. Kreideforuiat., 
iv. Teplitz. Schicht., p. 79.

? 1890. — — M. Blanchenhorn. Beitr. z. Geol. Syriens : Kreidesyst.
in Mittel u. Nord-Syrien, p. 80.

1893. — — Fritsch. Stud, im Gebiete der bdlim. Kreideforuiat., 
v. Priesen. Schicht., p. 94.

1897. — — — Ibid., vi. Chlotnek. Schicht., p. 57.
? 1894. — cf. d e c u s s a t a , A. Henniy. Oiii Ahussaiidst. (Geol. Fdren. i Stock

holm Forhandl., vol. xvi), p. 522.
1902. d e c u s s a t a , J. F . J . Barn. Mollusk. i Danmarks Kridtaflej., i.

Lamellibr., p. 104.

Non 1846. — — E. Forbes. Trans. Geol. Soc., ser. 2, vol. vii, p. 153 
( =  P. arataf Forbes).

Description.— Shell moderately elongate, triangular, laterally compressed, 
section rhombic, but becoming lenticular in the later portion. Dorsal margin 
straight, ventral margin slightly curved.

Each valve is divided into two nearly equal parts. The dorsal part is flattened 
and bears from 7 to 0 strong rounded ribs, separated by broad, shallow, 
rounded depressions. The distance between the ribs increases in passing from the 
apex to the posterior extremity. In well-preserved specimens linear ridges are 
seen crossing the ribs and interspaces at regular intervals. The dorsal portion of



Measurements (approximate)
(i) (2)

Length 12o 117
Height GG G9

the ventral part of the valve bears from 5 to 7 ribs similar to those on the 
dorsal part and of nearly uniform size, with transverse linear ridges. On the 
ventral portion of the ventral part of the valve there are strong ridges or folds 
which form an acute angle with the last rib, and curve slightly towards the umbo.

(3)
120 mm.

GO „
(1) Chalk Marl, Folkestone.
(2) Chalk, Newtimber (Sussex).
(3) Chalk, Trimingham.

Rem arks.— Most of the specimens of Pinna from the Chalk are very imperfectly 
preserved, and it is not unlikely that better material woidd show that more than 
one species could be distinguished.

In the examples from Trimingham the ribs are rather broader and more 
rounded than in most of the specimens found at lower horizons.

Affinities.— This species is less elongate than P. cretaren (Schlotheim),1 ami 
has the ridges on the ventral part of the valves more distinctly curved than in 
that form. It has a larger apical angle than P. Jlabinahlina (see p. 9G) ; also the 
shell is rather more compressed, and the ribs on the ventral part do not decrease 
regularly in size as they do in P. Eobiuahlina.

P. sulcata, Woodward (Plate XIV , fig. 1), from the Norwich Chalk, as was 
suggested by J . de C. Sowerby, does not differ from P. <1 ecu scat a. Woodward’s 
name is prior to that of Goldfuss, but since the original figure was scarcely 
sufficient for the recognition of the species and was not accompanied by any 
description, I do not think it is desirable that the well-known name P. decussata. 
should be displaced by P. sulcata.

Most of the English specimens of P. decussata agree better with the figures 
given by Geinitz (187-3) than with those of Goldfuss and Reuss. But the example 
figured by Dixon seems to be very similar to the types of Goldfuss.

Types.— From the Quadersandstone of Haltern (Westphalia) and .Sehamlau 
(Saxony). The specimen figured by Dixon cannot be found. The type of P. 
sulcata is in the Norwich Museum.

Distribution.— Chalk Marl of Ventnor and Folkestone. Terchrafnlma zone of 
Arn Hill near Warminster. Zone of llnluster planus of Balsham. Chalk ot .New
timber. Zone of Micrastcr cor-anyniuum of Charlton and Gravesend. I pper t balk 
(zone of M. cor-testuilinariuni or M. cnr-anyuinum) of SwalTham, Norfolk, (r) Zone 
of Actinocama.r ijuadratus of East llarnham near Salisbury. Zone ot P»-l>mmt> tin 
mucronata of Norwich. Chalk of Trimingham.

1 Creinita, ‘ Das Elbtlialgeb.,’ pt. ii (lS"S), p. 54, pi. xiv, tig*. -. 5.



Fam ily— ASTARTLCLE, Oray.

<! ants— A stautk, ,/. Sowerby, 1810. 
( ‘ Min. Conch.,’ vol. ii, p. 85.)

A stakte ei.oxoata, iVOrbiipiy, 184-1. Plate XIV , figs. 2 <i,b, 3.

1842. Astarte oblongata, Desha yes in A. Leymerie. Mem. Soc. gcol. de France,
ser. 2, vol. v, pp. 5, 24, pi. vi, fig. 1 
(non oblonga, Sowerby, 1826).

1844. — elongata, A. (VOrbifjny. Pal. Franc. Terr. Crct., vol. iii, p. 68, pi.
cclxiii, figs. 8— 11.

1850. — — d'Orbiijny. Prodr. de Pal., vol. ii, p. 77.
1855. — — G Cotteau. Moll. Foss, de l’Yonne, p. 69.
1800. — F. J. Pictet and G. Campiclie. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 
4), p. 310, pi. cxxiv, figs. 8, 9.

1808. — P. de Loriol. Valangieu d’Arzier, p. 28, pi. ii, fig. 7.
1871. — — F. Stoliczka. Palajont. Iudica, Cret. Fauna S. India, 

vol. iii, p. 285.
1900. — — A. Wollemann. Die Biv. u. Gastrop. d. deutscli. u. Lol

land. Neocoms (Abhandl. d. k.
preussisch. gcol. Land., N. F., pt.
31), p. 102.

Description.— Shell thick, elongate, rounded-oblong or oval, convex, compressed, 
very inequilateral. Postero-dorsal margin curving ventrally to join the obtuse 
and slightly curving posterior margin. Postero-ventral extremity rounded. Ven
tral margin nearly straight. Anterior margin rounded. Umbones small, with an 
indistinct keel passing from them towards the postero-ventral extremity. Lunule 
narrow.

Ornamentation consists of strong concentric ribs, somewhat unequal in size, and 
separated by narrow grooves. Margins of valves crenulated.

Length 21 mm.; height 22 mm.
Affinities.— Astarte cinyubtta, Geinitz,1 from the Cenomanian of Plauen, is 

probably identical with this species.
J .  chmyiitii is easily distinguished from other Cretaceous species by its elongate 

form.
i ternaries.— The only specimens seen are in the Museum of Practical Geology.

1 ‘ Das Elbthalgeb. in Sachsen’ (Palseontographica, vol. xx, pt. i, 1873), p. 22<j, pi. 1, fig. 8. Non 
.1. eiinjulata, Coutejeau, ‘ Kiniiucrid. de Montbeliard ’ (1859), p. 267, pi. xi, figs. 5—7.



One lias the shell preserved, the others are internal casts showing deep muscular 
impressions.

Types.— Leymerie’s specimens came from the Lower Neocomian of Avalleur, 
Chenay, and Marolles (Aube). D’Orbigny records specimens from the Lower 
Neocomian of St. Sauveur (Yonne). Pictet and Campiche figure specimens from 
the Valanginian of Ste. Croix.

Distribution.— Lower Greensand of Seend.

Astarte subacuta, (VOrbign;/, 1850. Plate XIV, figs. 4— G.

1844.

1847.
I860.
I860.

1900

A starte carinata, A. (VOrbigny. Pal. Frant;. Terr. Crct., vol. iii, p. f>3,
pi. cclxii, figs. 1-3. (non A. carinata, 
Phillips, 1829.)

—  acuta, (VOrbigny. Ibid., p. 759. (non A. acuta, Reuss, 1846.)
— subacuta, d'Orbigny. Prodr. de Pal., vol. ii, p. 77.
— — F. J. Pictet and G. Campiche. Foss. Terr. Crc't. Ste.

Croix (Mater. Pal. Suisse, ser. 4), 
p. 318.

— — A. WoUemann. Die Biv. u. Gastrop. d. deutscli. u.
liolliind. Neocoms (Abhandl. d. 
k. preussisch. geol. Land., N. F., 
pt. 31), p. 99.

Description.—Shell triangular, much compressed, length greater than height, 
slightly inequilateral. Antero-dorsal margin long and concave. Postero-dorsal 
margin longer than the antero-dorsal, and either concave or nearly straight. Both 
of these margins form obtuse angles with the well-rounded margin of the ventral 
half of the shell. Umbones very acute, projecting, often nearly median and not 
curved. Lunule narrow, with a sharp edge. Escutcheon very narrow.

Ornamentation consists of prominent concentric ribs separated by broad inter
spaces. The distance between the ribs increases in passing from the umbo 
ventrally. Margins of valves crenulated.

M easurements:
( 1 ) ( 2)

Length . 14 10 mm.
Height . 11 . 8 ,,

(1, 2) Pcrwa-becl, East Shalfor.l.

Affinities.— A. subacuta is distinguished from the other Cretaceous species by 
its acute umbones and flattened valves.

Remarks.— The only specimens which I have seen are in the Meyer Collection, 
Sedgwick Museum.



Ti/jn‘.— From the Noocomian of Brienne (Aube).
l>istril>ulii)n.—Penut-bed of East Shalford. Atberfield Beds of Sevenoaks.

A s t a u t k  s i x i ' a t a ,  1844. Plate XIV , figs. 7 9.

1844.

1850.
1850.

1866.

1871.

1895.

1900.

A starte sinuata, A. d'Orbigny. Pal. Frar^. Terr. Crct., vol. iii, p. 69, pi.
cdxiv, figs. 1—3.

— — d'Orbigny. Prodr. de Pal., vol. ii, p. 118.
— F. J. Pictet and E. Benevier. Foss. Terr. Aptien (Mater.

Pal. Suisse, ser. 1), p. 89, 
pi. x, fig. 3.

— — F. J. Pictet and G. Camjnchc. Foss. Terr. Crct. Ste.
Croix (Mater. Pal. 
Suisse, ser. 4), p. 311.

— — F. Stoliczka. Palopont. Indica, Cret. Fauna S. India,
vol. iii, pp. 251, 285.

— — G. Maas. Zeitschr. d. deutscli. geol. Gesellscli., vol.
xlvii, p. 261.

— — A. Wullemann. Die Biv. u. Gastrop. d. deutscli. u.
Holland. Neocoms (Abhandl. d. k. 
preussiscli. geol. Land., N. F., pt. 31),
p. 100.

Drscrijdina.— Shell sub-quadrate, rounded vent rally, truncated posteriorly, 
longer than high, slightly or moderately inequilateral, much compressed. A furrow 
extends from just behind the umbo to the sinuosity on the posterior margin, and 
cuts off a triangular, flattened, postero-dorsal part of the valve. Antero-dorsal 
margin nearly straight. Anterior margin rounded, passing gradually into the 
curved ventral margin. Posterior margin with a sinuosity above the postero- 
ventral angle. Postero-dorsal margin straight or slightly concave, longer than the 
antero-dorsal margin, and forming an angle with the posterior margin. Umbones 
pointed, inconspicuous. Lunule and escutcheon long, narrow, with sharp edges 
which have tooth-like projections where the ribs end.

Ornamentation consists of rounded, concentric ribs separated by shallow 
furrows. The ribs are rather stronger on the posterior than on the anterior part 
of the shell, and arc sinuous where they cross the posterior furrow. Smaller ribs 
are present on the main ribs and furrows.

M casurcmrnts:
(i) (2)

Length . 16 15 mm.
Height . 14-5 . U  „
Thickness 4-

(1, 2) Crackers, Atherfiekl.



Affinities.— A. sinuata is distinguished from other Cretaceous species of Astarlr 
by the furrow passing from the umbo to the posterior margin. Conrad1 2 thought 
that this species might belong to his genus Lirodiscns. I am unable to express an 
opinion on this matter, since I have seen only three examples, none of which shows 
the hinge, nor is it seen in the figures given by previous writers.

Type.— From the Aptian of Marolles (Aube).
Distribution.— Lower Greensand (Crackers) of Atherfield. Recorded by Pictet 

and Renevier from the Lower Greensand of Peasmarsli.

A staiite upwarensis, sp. nov. Plate XIV , figs. 1 0 « -r , 11«, b, 12.

1883. A st a r t e , sp. nov., W. Keeping. Foss., etc., Neoc. Upware and Brickhill,
p. 122, pi. vi, fig. 9.

Description.— Shell ovate, a little higher than long, moderately and evenly 
inflated, moderately (or sometimes only slightly) inequilateral. Dorsal half narrow
ing gradually to the umbo; ventral half larger and with evenly-rounded margin. 
Antero-dorsal border slightly concave; postero-dorsal border long and convex. 
Umbones curving forward. Lunule large, ovate, depressed, with a sharp border. 
Escutcheon lanceolate, with a sharp edge.

Ornamentation consists of many flattened, inconspicuous, concentric ribs 
separated by linear grooves.

M easurements:
( i)  G) (3) G) (•-.)

Length 24 21 lb 14 Id mm.
Height 25 . 21*5 . 21 . 15 14 „

(1-5) Lower Greensand, Upware.

Affinities.— This species presents some resemblance to .1. ralanyii'iisis, Pic tet  

and Catnpiche,’ but its dorsal half is not so narrow and pointed, and the antero- 
dorsal margin is less concave. It is also similar to .1. liltodani, Pictet and 
Campiche,3 4 from the Gault of Cosue, but the umbones are less prominent.

Astarte ujnearensis is distinguished from .1. rirm laris, Guerangcr,1 by its ovate 
outline and greater height.

Type.— Of the specimens of this species which were figured by \\ . Keeping as

1 ‘ Amer. Journ. Conch.,’ vol. v (18(1!*), p. 4(1.
2 ‘ Terr. Crct. Ste. Croix’ (Mater. Pal. Suisse, sor. t. 18*><>). p. 3n3. pi. cxxiii, tiirs. 3, 1.
3 De Loriol, ‘ Gault de Cosne ’ (1882), p. !G, pi. xii. ti ŝ. 1 -7.
4 ‘ Album Paleout. de la Sarthe ’ (18(17). p. 12, pi. xv, tiir. 12, pi. xvi, tiifs. <, 8.



Astarte, s]>. nov., one is in the Sedgwick Museum (fig. 9//),  the other in Mr. J . F. 
Walker’s collection (fig. 9 A).

Distribution.— Lower Greensand of Upware.

A staktk sknecta, sp. nov. [ex Demi MS.] Plate XIV , figs. 13-20.

1889. Astarte senecta [Boan MS.] G. W. Lnmphujh. Quart. Journ. Gool. Soc.,
vol. xlv, p. 616.

Description.— Shell subtriangular, or approaching subquadrangular, sometimes 
rounded, rather compressed, usually very inequilateral; height usually a little 
greater than length. Anterior margin rounded, ventral margin curving slightly 
and often forming a rounded angle with the posterior margin, which is slightly 
curved and usually makes an obtuse angle with the postero-dorsal margin. 
Unibones small, curving forwards. Lunule ovate, deep, with a sharp border. 
Escutcheon narrow, deep, with a sharp border.

Ornamentation consists of strong concentric ribs, with sharp summits, separated 
by broad furrows, on both of which are numerous small ribs. The ribs bend
sharply in passing on to the postero-idorsal part of the valve, and icut the postero-
dorsal margin obliqiu• i y . M arg•ins of valves strongly ci•enulated.

Mea.snn'ments :
(i) ( 2 ) (3) ( 0 (5) 03) (7) ( 8 ) ('•)) ( 1 0 ) (ii)

Length 2:3 oo 21 19 13 2 (i 25 25 23 23 21 min.
Height 21-5 20 19 17 11 24 22*5 22 23 °2 °1—  ± 5 J

(1-5) Speeton Olay, Speeton.
(6-11) Claxby Ironstone, Benniwortli Haven.

AjJinities.— Astarte veneris, Eichwald,1 is similar to this species, but has a 
deeper and larger lunule, more prominent umbones, less compressed valves, and 
more slender ribs. Specimens of A. reneris from the 4 Volgian ’ of Moscow are 
in Mr. Lamplugh’s collection.

lieuutries.— This species has been known to collectors for a long time, and has 
appeared in lists of fossils under the name Astarte senecta, Bean MS., but has not 
hitherto been described and figured.

The specimens from the Claxby Ironstone are, as a rule, more rounded in 
outline than those from Speeton, and their ornamentation is not so well preserved 
on account of the difficulty of separating the shells from the hard matrix in which 
they are found.

1 D’Orbignv, in Murchison, do Verneuil, and do Keyserliug, ‘ Gool. Kuss. d’Europo,’ vol. ii (1845), 
p. 456, pi. xxxviii, figs. 21, 22.



Distribution.— Zone of Rdemnites laU-rulis; in the Speeton Clay of Speeton 
ancl the Claxby Ironstone of Benniworth Haven.

A starte, sp. Plate XIV , fig. 21.

Description.— Shell oval, moderately convex, slightly inequilateral, length 
greater than height. Antero-dorsal margin concave. Anterior margin rounded, 
passing gradually into the curved ventral margin. Postero-dorsal margin convex, 
forming a rounded angle with the posterior margin. Umbo pointed.

Ornamentation consists of about 15 strong, rounded, concentric ribs separated 
by rounded furrows of greater breadth. Fine concentric ridges occur on both ribs 
and furrows. The ribs cut the postero-dorsal margin at a large angle; they are 
more widely separated on the dorsal than on the ventral half of the valve.

Length 12'5 mm.; height, 1 1 2  mm.
Rem arks.— This species is known by a single right valve only. The ornamenta

tion is somewhat similar to that of /l. senecta, but the shell is more oval and less 
inequilateral, also the ribs are more numerous and form a larger angle with the 
postero-dorsal margin.

Distribution.— Speeton Clay of Speeton.

A s t a r t e  c a x t a b r i g i e n s i s ,  sp. nov. Plate XIV, figs. 22 a, b, 23 u ,  h, 21.

1883. A sta rte  sv bd en ta ta , IT. K e e p i n g . Foss., etc., Neoc. U]>ware ami Brick-
hill, i>. 122, pi. vi, fiir. 11 ( n o n  

Riinier).

Description.—Shell subquadrate, longer than high, very inequilateral, moderately 
inflated, with the greatest convexity between the umbo and the postero-vcntral 
angle. Postero-dorsal margin long, slightly convex, forming an obtuse angle with 
the truncated posterior margin, and a blunt angle where it joins the slightly convex 
ventral margin. Anterior margin rounded. Lunule deep, ovate, distinctly limited. 
Escutcheon deep, with a sharp edge.

Ornamentation consists of strong concentric ribs bearing finer ribs. 
Measurements :

(l) (■>) (:t) a ) (•->) g.i <:■ <s>
Length . 17‘5 15 15 14 14 13-» 13 12 nun.
Height Id 13-5 13 125  12 125 115 1<»5

(1-8) Lower Greonsjuul, Upwmv.



Affinities.— This species was identified by W. Keeping with A. suluh-ntata, 
Rdmer,1 fi'om the Xeocomian of Brunswick. 1 have submitted photographs of 
the British fossil to Dr. A. Wollemann and he agrees with me in thinking that it 
is quite distinct from .1. suhilentata. In the latter the shell is smaller, the valves are 
much flatter and more elongate, and the umbones are more pointed and less 
anterior in position.

The ornamentation, when well preserved, is somewhat similar to that of A. 
snifffn (see above), but the shell is more inequilateral, more nearly quadrate in 
outline, and the postero-dorsal part is more compressed.

Itfmurks.— The ornamentation is often imperfectly preserved, and in some cases 
it has almost entirely disappeared. The hinge has not been seen.

Ti/pf .—The specimen figured by Keeping is in the Sedgwick Museum, Cam
bridge.o

Distribution.— Lower Greensand of Upware.

A s t a r t k  c x a x b i k n s i s ,  sp. nov. Plate XIV , figs. 25-28.

Description.—Shell small, thick, oval, longer than high, inflated, slightly inequi
lateral. Antero-dorsal margin concave, postero-dorsal slightly convex. Anterior 
margin well rounded. Ventral and posterior margins forming a regular curve. 
Umbones prominent, close together, nearly median, curved greatly inwards and 
slightly forwards. Lunule large, ovate, with sharp edges. Escutcheon lanceolate, 
smooth, distinctly limited.

Ornamentation consists of strong, narrow, concentric ribs, separated by broad, 
deep furrows. Left valve with two stout cardinal teeth and a tooth at the margin 
of the lunule. Margins of valves coarsely crenulate.

Measurements :
(i) (2) (3) (0 (5)

Length 12 11 10 9 8 mm.
Height 10-5 . 10 9 8-25 . 7 „

(1-3, 5) Claxby Ironstone, Benniworth Haven. 
(4) Spilsbv Sandstone, Spilsby.

Affinities.—Astarte clarhiensis shows considerable resemblance to certain species 
found in the .Jurassic rocks; thus Astarte robusta, Lycett,2 from the Corn brash, seems 
to differ only in having the valves more elongate and the umbonal parts narrower.

1 ‘ Verstein. norddeutsch. Kreidegeb.’ (1841), p. 71, pi. ix, fig. 9. Wollemann, • Die Bivalven u. 
Gasterop. d. deutsch. u. Holland. Neoeonis ’ (1900), p. 98, pi. v, fig. 2.

2 ‘ Suppl. Mon. Mollusca Great Ool.,’ etc. (1863), p. 74, pi. xxxv, fig. 6.



A. cordata, Trautschold,1 is another example of the same type. A. Sauna/ei, de 
Loriol,2 from the Sequanian, is also similar to A. elaxbiensis, but appears to be less 
elongate.

Distribution.— Spilsby Sandstone (zone of Ilelemnifes lateralis) of Spilsby. 
Claxby Ironstone (zone of P>. lateralis) of Bcnniworth Haven.

A starte subcostata, d'Orbif/nji, 1850. Plate XIV , figs. 29-36.

1842.

1844.

1845.

1850.
1854.
1855.
1856.

1865.

1865.
1866.

? 1868. 
? 1868. 
P 1900.

1905.

A sta rte  la tico sta , Deshayes. In  A. Leymcrie, Mem. Soc*. geol. tie France,

ser. 2, vol. v, p. 4, pi. iv, figs. 4, 5 
(non A. laticosta, Deshayes, 1839).

— striato-costata, A. d'Orbigny. Pal. Frau9. Terr. Cret., vol. iii,
]>. 64, pi. cclxii, figs. 7-9 
(non A. striato-costata, Ronier, 
1836).

Venus (?) [ striato-costata], E. Forbes. Quart. Journ. Geol. Soc., vol. i,
p. 241.

Astarte subcostata, d'Orbigny. Prodr. de Pal., vol. ii, p. 77.
— striato-costata, J. Morris. Cat. Brit. Foss., ed. 2, p. 187.
— subcostata, G. Cotteav. Moll. Foss, de l’Yonne, p. 70.
— laticosta, F. J. Pictet and E. Reneuier. Foss. Terr. Aptien

(Mater. Pal. Suisse, ser. 1), p. 88, 
pi. x, fig. 2.

— L eymerii, K. A. Zittel. DiejBivalv. d. Gosaugeb. (Denkschr. d. k.
Akad. Wien, Matli.-nat. Classe, vol. 
xxiv), p. 156.

— laticosta, H. Coquand. Mon. Aptien de l’Espagne, p. 126.
— subcostata, F. J. Pictet and G. Campiclie. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 4), p. 307.
— striato-costata, E. Eichwald. Lethaea Rossica, vol. ii, p. 624.
— laticosta, Eicliwald. Ibid., p. 628.
— L eymerii, G. Midler. Deutsch-Ost-Afrika, vol. vii, p. 552,

pi. xxii, figs. 4, 5.
— subcostata, E. Harbort. Die Fauna der Scliauniberg-LippoVhen

Kreidemulde, p. 60, pi. iv, fig. 6.

Descrijrfion.— Shell small, usually rather convex, subquadrate or subtriangular, 
moderately or very inequilateral. Antero-dorsal margin concave. Anterior and 
ventral margins rounded. Postero-dorsal margin long, nearly straight, forming an

1 C. Rouillier, 4 Bull. Soc. Nat. Moscou,’ vol. xix, pt. 2 (1846), pi. d, fig. 15; pi. e , fig. 1 ; vol. xxi, 
pt. 1 (1848), pp. 274, 275. Trautschold, Ibid., vol. xxxiii (1860), p. 347.

2 De Loriol and Pellat, 4 Mon. Paleont. et Geol. etages sup. Jurass. de Boulogne-sur-Mer ’ (1874), 
p. 96, pi. xv, figs. 33, 34.



angle with the posterior margin, which is more or less truncated. Umbones 
inconspicuous. Lunule smooth, ovate, rather broad, with a sharp edge. Escutcheon 
smooth, deep, long.

Ornamentation consists of 7 to 9 sharp, prominent, concentric ribs, with steep 
dorsal and gentle ventral slopes. Interspaces broad. Between the ribs there arc 
three or four very small concentric ribs and numerous fine radial stria*.

Measurements :
(i) (2) (3) w

Length 7 0 5‘5 5 mm.
Height 5 5 •1.-5

(1) Atherfield Beds, Sevenoaks.
(2) Atherfield Beds, Peasinarsh.

(3, 4) Pmia-bed, East Shalford.

Affinities.— This species resembles A sta rte formosa (see p. 112) but is larger, 
less triangular in outline, with a larger apical angle and fewer ribs. A. si mil is, 
Goldfuss,1 belongs to the same group, but is more rounded in outline, and has more 
numerous ribs than A. snbeostata.

Forbes states that English examples of this species were identified by d’Orbigny 
as A. numisrnalis, d’Orbigny,2 but adds that they resemble much more nearly 
d’Orbigny’s A. striato-rostata. They differ from the figures of A. vnmismalis given 
by d’Orbigny in being less triangular, and in having the posterior end more 
truncated; also the ribs are less numerous but more prominent, and form a larger 
angle with the postero-dorsal margin. English examples were also seen by Pictet and 
Renevier, and were identified by them with Astarte latieosta, Deshayes (=  striato- 
enstata and snbeostata, d’Orbigny). The specimen figured by d’Orbigny is more 
elongate than most of the English examples, but agrees in this respect with some 
found in the Atherfield Clay of Sevenoaks. The specimens figured by Lejunerie 
are much larger than the English examples, and the ribs are more numerous and 
less prominent. Some of the differences seen in the figures of the authors quoted in 
the synonymy are probably due to the differences in the age of the specimens. In 
the young specimens the posterior end is more rounded, in old specimens it is 
more truncated.

Remarks.— Specimens which occur in the Crackers of Atherfield (Plate XV, figs. 
1, 2)  differ slightly from those described above, but probably constitute only a local 
variety; the valves are not quite so convex, the ribs are rather more numerous and

1 For figures ami references sec Holzapfel, ‘ Die Mollusk. Aachen. Kreide’ (Palaeontographica, vol. 
xxxv, 1889), p. 194, pi. xix, figs. 11—15. A. similis was referred to the genus Gouldia by Stoliczka: 
Holzapfel discusses this subject, and I am in agreement with his conclusions.

2 ‘ Pal. Franc. Terr. Crct.,’ vol. iii (1844), p. (13, pi. cclxii, figs. 4—G; Pictet and Campiche, ‘ Terr. 
Crct. Ste. Croix’ (18GG), p. 309.



less prominent, and the posterior end of the shell is rather more pointed. This 
form resembles A. 'tm/idotn, Gueranger.1

Jully (Aube). D’Orbigny’s specimens of A. .s■trinto-costata were obtained from the 
Neocomian of Marolles (Aube), Attancourt (Haute-Marne), and Saint-Sauvcur 
(Yonne). The specimens described by Forbes are in the Museum of the Geological 
Society (No. 2181).

Distribution.— Atherfield Beds of Peasmarsh and Sevenoaks. 7 Vnm-bed of East 
Shalford, and probably Atherfield. Recorded by Topley from the Atherfield Beds 
of Haslemere, and the Hytlie Beds of Lympnc.

A starte, sp. Plate XV, figs, o, -1.

Some specimens from the Folkestone Beds of Folkestone are very similar 
to J .  subcostata, d’Orbigny, but are larger, less elongate, and have a smaller 
apical angle.

A starte O m alio ides , sp. nov. [ex Gardner MS.]. Plate XV, figs. 5-7.

Description.— Shell small, triangular or sub-quadrate, compressed, slightly 
inequilateral, height and length nearly equal. Dorsal half of valves pointed. 
Antero-dorsal margin slightly concave; postero-dorsal margin rather longer and 
nearly straight, the remaining margin forming a regular curve. Umbones pointed. 
Margins of valves finely crenulate.

Ornamentation consists of a few (usually 0 or 7) prominent, sharp, concentric 
ribs, with steep dorsal slopes and more gentle ventral slopes. Interspaces very 
broad. The ribs become more distant from one another in passing from the umbo 
to the ventral margin. A few very faint concentric ribs are sometimes present also.

Measurements :

Length
Height

( ; ( )

I ' D  m m .



Remarks.— Since the name Omaliuhles has been used in stratigraphieal lists,1 it 
seems desirable to retain it, although its construction is not in accordance with the 
recommendations of the International Congress of Zoology.

Distribution.— Gault (zones vii, x, and xi) of Folkestone.

A stakte fokmosa, Sotcerb;/, 1830. Plate XV, figs. 8-13.

1836.

1842.
1850.
1854.
1871.

Astarte Formosa, J. de C. Sov'crby. Trans. Geol. Soc., ser. 2, vol. iv., pp.
239, 341, pi. xvi, fig. 16.

— — F. Rimer. De Astartarum Genere, p. 21.
— — A. d'Orbigny. Prodr. de Pal., vol. ii, p. 160.
— — J. Morris. Cat. Brit. Foss., ed. 2, p. 186.
— — F. Stoliczka. Palseont. Indica, Cret. Fauna S. India, vol.

iii, p. 285 (? Gouldia).

Non 1842. — — H. B. Geinitz. Char. d. Schiclit. u. Petref. des sacks.-
bohm. Kreidegeb., pt. 3, p. 76, pi. xxi, 
fig. 19 (see GeinitZy Elbtlialgeb. i, p. 
227).

— 1844. — — A. d'Orbujmj. Pal. Frau^. Terr. Cret., vol. iii, p. 65, pi.
cclxii, figs. 10—12 (A. suhformusa, 
d’Orb., 1850).

Description.— Shell small, rather convex,sub-triangular,moderately inequilateral. 
Antero-dorsal margin slightly concave. Anterior and ventral margins forming a 
regular curve. Posterior margin less curved, often truncated, and forming an 
obtuse angle with the long and slightly convex postero-dorsal margin. Umbones 
pointed. Lunule large, ovate, depressed, smooth, with a sharp border. Escutcheon 
long, lanceolate, depressed, smooth, with a sharp border. Margins of valves smooth.

Ornamentation consists of strong concentric l ibs with sharp summits, separated 
by broad concave interspaces. The ribs end abruptly at the margins of the lunule 
and escutcheon. On the ribs and interspaces fine concentric ridges may be seen.

Measurements :

Length
Height

(1) (2) (3) (5) («)
5-0 4 7 5 4-5 4-0 . 4-25 4 ’0 mm.
•1-5 4-5 . 4-0 ., 4-75 . 4-0 2-5 „

(1—6) Blackdown.

Affinities.—A. form osa is smaller and has more numerous ribs than A. suhformosa, 

1 Price, ‘ The Gault’ (1879), p. 58; Jukes-Browne, ‘ Cret. Rocks of Britain,’ vol. i (1900), p. 465.



d’Orbigny.1 A. acuta, Reuss,- is another allied form, but possesses fewer ribs than 
A. formosa. See also A. subcostata (p. 109).

Type.— From Blackdown, in the Bristol Museum.
Distribution.— Upper Greensand (zone of Schlaubuchia rnstruta) of Blackdown 

and Haldon.

A starte impolita , Sowerby, 1830. Plate XV, fig. 1-1.

1836. A starte impolita, J. de C. Sowerby. Trails. Geol. Soc., ser. 2, vol. iv,
pp. 239, 341, pi. xvi, fig. 18.

1854. — — J. Morris. Cat. Brit. Foss., ed. 2, p. 187.

The only example of this which I have seen is the type specimen from the 
Greensand of Blackdown.3 Both valves are present, but the parts near the umbo 
and lunule are missing. The specimen is in the Bristol Museum.

Sub-genus— E riphyla , W. M. G all, 186k

( ‘ Geol. Surv. California, Palaeont.,’ vol. i, p. 180. Stoliczka, ‘ Palseont. Indica, Cret. Fauna, S. India,1
vol. iii, 1870, p. 156.)

A starte (E riphyla ) obovata, S u w erb y , 1822. Plate XV, figs. 15-18. Plate XVI,
figs. 1-3.

1822. Astarte obovata, J. de C. Sowerby. Min. Couch., vol. iv, p. 73, pi. cccliii. 
1842. — — F. Rbmer. De Astartarum Genere, p. 22.
1845. — — E. Forbes. Quart. Journ. Geol. Soc., vol. i. p. 241.
1850. Cokbis obovata, A. d'Orbiyny. Prodr. de Pal., vol. ii, p. 78.
1852. Astarte B runneri, F. J. Pictet and W. Rous. Moll. Foss. Gres verts de

Geneve, p. 435, pi. xxxii. fig. 3.
— — gurgitis, Pictet and Roux. I bid., p. 436, pi. xxxiii, fig. 1.

1854. — obovata, J. Morris. Cat. Brit. Foss., ed. 2, p. 187.
1857. — — F .J .  Pictet and E. Renerier. Foss. Terr. Apt ion ( Mater.

Pal. Suisse, ser. 1), p. 86. pi. xi. lit:. 1.

1 ‘ Prodr. de Pal.,’ vol. ii (1850), p. 77.
2 ‘ Die Verstein. der bolnn. Kreidefonnat.,1 pt. 2 (1846), p. 3. pi. xxxiii. fur. 1< ; pi. xx.wii, tig. 14; 

Notling, 4 Die Fauna d. baltisch. Cenomau.’ (Palieont. Abhamll., vol. ii, ls8->), p. 2>. pi. v, tiir. 1 
According to Notling, A. plauensis, Geinitz, is a svnonvin of A. acuta.

3 Astarte multisiriata was also described bv J. de C. Sowerbv tn*m Blaekd«»wn. but 1 haw imt 
seen any example of it. See ‘ Trans. Geol. Soc.,’ ser. 2, vol. iv, pp. 24M. 341. pi. xvi, tig. b  ; M«uii>. 
‘ Cat. Brit. Foss.,’ ed. 2 (1854), p. 187.
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? 1865. Astarte obovata, H. Coquand. Mon. Aptien de l’Espagne, p. 122,
pi. xiii, figs. 3, 4.

1866. — — F. J. Pictet and G. Campiche. Foss. Terr. Crct. Ste.
Croix (Mater. Pal. Suisse, ser. 4), p. 312.

1871. — - ( E kyphyla), F. Stoliczka. Palaeont.Indica,Cret.Fauna.
S. India, vol. iii, p. 285.

1892. — -  0. Behrendsen. Zeitschr. d. deutsch. geol. Gesellsch.,
vol. xliv, p. 22.

Description.— Shell large, oval, transverse, moderately inflated, very inequi
lateral. Anterior margin rounded, coneave in front of the umbo. Behind the 
umbo the dorsal margin has a gentle and regular curve. Posterior margin rounded 
or sub-truncate. ITinbones prominent, curving forward. Lunule deep. Escutcheon 
narrow, deep.

Ornamentation consists of numerous, strong, close, somewhat irregular concentric 
ribs, on which fine, concentric, linear ribs occur.

Measurements:
(i) (2) (3) O) (5) (6)

Length 75 7d . 73 70 72 71 mm.
Height 02 ,. 58 ,. 00 ,. 59 03 59 „

(1-4) Perna-bed, Atherfield. 
(5, 6) Perna’bed, Sandown.

Affinities.—Astartf Beaumonti, Leymerie,1 and A. fransrersu, Leymerie,-' are 
closely allied to A. obovata, and were regarded by Forbes as merely varieties of the 
latter. Pictet and Renevier (1857) were inclined to regard the differences as not 
of specific importance. Pictet and Campiche (1806), however, kept the three forms 
distinct, but were uncertain whether they should be regarded as species or varieties. 
They state that in A. Beaumonti the margin is smooth, whilst in A. oboratu and 
A. transcersu it is crenulated. In the first two forms the posterior margin is more 
rounded, but in the last it is more truncate. It is very doubtful whether the 
crenulation of the margin is a feature of specific importance in Astarfe;  indeed, 
one writer3 thinks that it is a characteristic of sex. Whether the other differences 
are of specific value can be determined only by the comparison of a number of 
examples of A. Beaumonti and A. transrersa with specimens of A. oborutn.

1 ‘ Mem. Soc. geol. de France,’ vol. v (1842), pp. 4, 24, pi. iv. fig. 1. D’Orbignv, ‘ Terr. Cret.,’ 
vol. iii (1844), p. 60, pi. cclx. Pictet and Campiche, ‘ Terr. Cret. Ste. Croix’ (1866), p. 300, pi. cxxiv, 
fig. 1. Wollemann, ‘ Biv. u. Gastrop. d. deutsch u. holland. Neocoms ’ (1900), p. 95.

2 Op. cit. (1842), pp. 4, 24, pi. v, fig. 5. D’Orbigny, op. cit., p. 61, pi. cclxi. Pictet and C.impiche, 
op. cit., p. 301, pi. cxxiv, fig. 2. De Loriol, ‘ Anim. Invert. Foss. Mt. Salcve ’ (1861), p. 68, 
pi. viii, fig. 9.

:i A. Ostrooumoff, ‘ Zool. Anzeiger,’ vol. xxiii (1900), p. 499.



The shallow pallial sinus shown in internal casts, and the characters of the hinge 
seem to warrant the reference of this species to the sub-genus Kriphyta.

Rem arks.— Some of the specimens found in the Isle of Wight have the posterior 
end rounded, but in the larger number it is more or less distinctly truncated. The 
former approach A. B eaum onti; the latter resemble A. transverse. I have not seen 
any examples from the Isle of Wight which show the internal margin of the valve 
sufficiently clearly to determine whether it is crenulate or not, but in an internal 
cast from the Hythe Beds of Hythe (Museum of the Geological Society, No. 2187) 
the crenulation is distinct.

The specimens of A. obovata show a fairly large amount of variation. In some 
the anterior part of the valve is quite short, as in Leymerie’s figure of J .  trans- 
versa; in others it is much longer. The relative height and length, the amount 
of rounding or truncation of the posterior margin, and the coarseness of the 
ornamentation also vary.

The specimens from the Hythe Beds of Hythe are very poorly preserved. 
Those from the Greensand of Blackdown and Haldon appear, so far as one can tell 
from the few perfect specimens available, to be rather shorter than most of the 
Lower Greensand examples.

Types.— The type cannot be found; it came from the IVrHa-bed of Sandown.
Distribution.— Lower Greensand (Verna-bed) of Atherfield and Sandown. 

Recorded by Topley from the Atherfield Beds of Peasemarsh and Shalford, and 
from the Hythe Beds of Hythe and Lympnc.

Upper Greensand (zone of Schhvnbachia rostra fa) of Blackdown and Haldon.

A starte (E r ip iitla ) ljevis (rh illip s ), 1829. Plate XV I, figs. 5-7. Plate XVII,
fig. 1.

1829. Crassina ljevis, J. Phillips. Geol. Yorks., p. 122, pi. ii.fig. 19 (r fig. 18).
1835. Astarte l .hvis, Phillips. Il>i<l., eil. 2, pt. 1, p. 158 (eel. 3, 1879, p. 2->2).
1854. — — J. Morris. Cat. Brit. Foss., ed. 2, p. 187.

Desrrij)tion.— Shell large, thick, convex, ovate, usually considerably inequilateral; 
height and length nearly equal, or the height may bo rather greater than the length 
or rice versa. Antero-dorsal margin rather long and slightly concave; postero- 
dorsal margin very long and moderately convex. Anterior and ventral margins 
well rounded. Posterior extremity rounded or sometimes subangular. L mbones 
large. Lunule large, ovate, deep, nearly smooth, with a sharp border. Escutcheon 
narrow, deep.



Ornamentation consists of numerous, rather strong, narrow, concentric ribs 
which are somewhat irregular.

Hinge-plate broad, triangular. In the left valve two strong cardinal teeth and 
one lateral at the margin of the lunule. Teeth of right valve not seen. Margins 
of valves strongly crenulate.

Measurements :
(i) (2) (3) (4)

Length 57 51 51 44 mm.
Height 59 50 47 . 39 „

(1-4) Claxby Ironstone, Benniworth Haven.

Affinities.— This species is allied to Astarte tfiemainri, de Loriol,1 of which good 
specimens are found in the Portland Sands of Swindon. In some cases the resem
blance is very close, but generally the umbones are more prominent, the antero- 
dorsal margin relatively longer, and the valves more convex in A. l/mris than in 
A. SiTmanni.

A. Ditch i, Rbmcr,2 is apparently allied to A. livvis, but is distinguished by the 
greater anterior curvature of its umbones. A. ijiyantea, Leymerie,3 is less inequi
lateral and more elongate than A. Ixris.

Rcmarl-s.— Most of the examples of this species have been obtained from the 
Claxby Ironstone. Only two have been seen from the Speeton Clay, one being in 
the Leckenby Collection (Sedgwick Museum), the other in Mr. Lamplugh’s Col
lection ; these appear to agree with the larger example of Astarte her-is figured by 
Phillips (fig. 19).

Types.— The type, from the Speeton Clay, appears to be missing.
Distribution.— Claxby Ironstone (zone of Relemnites lateralis) of Benniworth 

Haven. Speeton Clay of Speeton.

Astarte ( E riphyla) striata, Sowerby, 182G. Plate X V II, figs. 2 -7 .

1820. A starte striata, J. de C. Sowerby. Min. Conch., vol. vi., p. 35, pi. dxx,
fig. 1.

1830. — concinna, J. de C. Sowerby. Trans. Geol. Soc., ser. 2, vol. iv,
pp. 239, 341, pi. xvi, fig. 15.

1842. — — F. Rimer. De Astartaruin Genere, p. 21.

1 De Loriol and Pellat, ‘ Portlandien do Boulogne-sur-mer ’ (1866), p. 68, pi. vi, fig. 9. E. G. 
Skeat and V. Madsen, ‘ Jur. Neoc. and Gault Boulders in Denmark * (1898), p. 123, pi. iii, fig. 2.

- ‘ De Astartarum Gene re ’ (1842), p. 20, fig. 4. Pictet and Renevier, ‘ Foss. Terr. Aptien* (1856), 
p. 85, pi. x, fig. 1.

3 For references see Pictet and Campiche, ‘ Terr. Cret. Ste. Croix’ (1866), p. 298.



1850. A starte striata , A. d'Orbiyny. Prodr. do Pal., vol. ii, p. 100 ( partim).
— — concinna , d'Orbiyny. Ibid., p. 160.

1854. — striata , J. Morris. Cat. Brit. Foss., ed. 2, p. 187.
— — concinna , Morris. Ibid., p. 186.

1866. — striata , F. J. Pictet and G. Campichc. Foss. Terr. Cret. Ste.
Croix (Mater. Pal. Suisse, ser. 4), p. 230. 

1871. — — ( E ryphila), F.Stoliczka. Palaeont. Indica, Cret. Fauna
S. India, vol. iii, p. 285.

— — concinna (E r iph y la ), Stoliczka. Ibid., p. 285.
? 1873. E r iphyla  striata , H. B. Gcinitz. Das Elbthalgeb. in Sachsen (Palreon-

tographica, vol. xx, pt. 1), p. 228, 
pi. li, figs. 1-3.

Description.— Shell with rounded outline, sometimes nearly orbicular, usually 
only moderately inequilateral, moderately convex. Length usually a little greater 
than height, but occasionally less. The margin in front of the umbo is concave 
for a short distance ; behind the umbo it is convex; the anterior, the ventral, and 
posterior margins form a more or less regular curve. Umbones rather small, 
placed a little in front of the median line. Lunule small, deep, with a sharp edge. 
Escutcheon narrow.

Ornamentation consists of numerous small concentric ribs, which are slightly 
irregular and are separated by linear grooves; at intervals somewhat deeper 
grooves may occur.

Hinge-plate wide. Two cardinal teeth in each valve, and one lateral tooth 
next the lunule in the left valve. Adductor impressions deep, the anterior some
what elongated. Pallial sinus shallow, rounded. Margins of valves smooth.

M easurements:
(1) (2) (3) (4) (5) (G) (7) (8)

Length . 46 45 44 42 39 37 35 . 28 mm.
Height . 45 . 42 . 41 . 43 . 37 34 34*5. 27*5 ,,

(1-8) Blackdown.

Affinities.— This species is closely allied to A. (Kn phyla) lenticulans (Goldfuss),1 
but the outline of the valve is less regularly orbicular.

Astarte KonincJd, d’Archiac,2 from the Tourtia of Tournay, was regarded by 
d’Orbigny, Pictet and Campiche, Stoliczka, and Goinitz as a synonym of A. stew fa. 
I have not seen any example of the former, but it appears to differ from A. striata 
in having less prominent umbones, more inflated valves, a more regularly orbicular

1 ‘ Petref. Germ.,’ vol. ii (1840), p. 228, pi. exlvi, fig. 16. HolzaptVl, ‘ Zoitsehr. .1. doutsdi. g.*ol. 
Gesellscli.,’ vol. xxxvi (1884), p. 458, pi. vi, fig*. 1. 2, and * Palirontngraphira.’ vol. xxxv (1**0). 
p. 195, pi. xiv, figs. 5-7.

2 ‘ Mem. Soc. geol. do France,’ ser 2, vol. ii (1847), p. 302, pi. xiv, fig. 4.



outline, and apparently also fewer ribs. Two imperfect specimens from the 
Cenomanian (Bed 11) of Dunscombe were referred to A. Knuinrhi by the late 
C. J . A. Meyer, but they are less convex than that species and seem to agree 
more nearly with A. stria fa.

Astarto ranrinna, Sowerby, was regarded by Stoliczka as probably identical with 
A. striata . It is known by the type specimen only, and agrees with A. striata, 
except that it is rather higher and more inequilateral. I believe that it is merely 
an individual variation of A. striata .

Typos.— From Blackdown, in the British Museum. The type of A. concinna is 
from Blackdown and is now in the Bristol Museum.

Distrilaitioii.— Upper Greensand (zone of Srhhonbachia rnstrata) of Blackdown.

Genus— Oris, M. J .  L. Dcfranco, 1825.

( ‘ Diet. Sci. nat.’ vol. xxxvi, p. 219.)

Oris neocomiensis, tV Orbigny, 1844. Plate X V II, figs. 8-12.

1842. Oris

1850.
1855.
1857.

1844.

A. Leymerie. Mem. Soc. geol. do Franco, sor. 2, vol. v, 
p. 25, pi. vii, fig. 4.

neocomiensis, A. d'Orbigny. Pal. Franc. Terr. Crct., vol. iii, p. 51,
pi. ccliii, figs. 1—5.

— d'Orbigny. Prodr. do Pal., vol. ii, p. 76.
— G. Cotteau. Moll. Foss, do EYonne, p. 67.
— F. J. Pictet and E. Renevier. Foss. Terr. Aption (Mater.

Pal. Suisse, ser. 1), p. 
83, pi. ix, fig. 7.

1861.

1866.

— Desori, P. de Loriol. Anim. Invert. Foss. Mt. Salcve, p. 66, pi. viii,
figs. 4— 7.

— neocomiensis, F. J. Pictet and G. Campiclie. Foss. Terr. Crct. Ste.
Croix (Mater. Pal. Suisse, ser. 4), 
p. 324, pi. exxv, figs 3, 4.

1868. 
? 1871.

1883.

1900.

P. de Loriol. Yalangien d’Arzier, p. 31.
W. A. Offster. Protozoe Helvet., vol. ii, p. 101, pi. xv,

%  17.
W. Keeping. Foss, etc., Neoc. Upware and Brickliill, 

p. 121, pi. vi, fig. 8.
A. Wollemann. Die Biv. u. Gastrop. d. deutscli. u.

liolliind. Neoeoms (Abhandl. d. k. 
preussiscli. geol. Land., N. F., pt. 
31), p. 102.

Description.— Shell trigonal or sub-quadrilateral, much higher than long, 
inequilateral, greatly inflated, but with flattened sides. Anterior margin rounded.



Posterior margin truncated, slightly concave, forming an angle with the gently 
curved ventral margin and also with the postero-dorsal margin. Umlxmes 
prominent, slender, greatly incurved, almost touching in the young, but separated 
in older specimens. A prominent Carina extends from the umbo to the postero- 
ventral angle, cutting off an area which is divided into two parts by a prominent 
but rounded carina which ends at the postero-dorsal angle; the outer part only of 
the area is seen in a side view, and is concave ; the inner part is depressed, and its 
dorsal portion is flattened and resembles a lunule. Lunule very large, cordate, 
flattened.

Ornamentation consists of many small concentric ribs separated by narrow 
grooves. Behind and in front of the flattened part of the valve this ornamentation 
becomes less distinct or may disappear altogether. Margin of valve entire.

Measurement* :
(i) (2) (3) (0 (5)

Length 23 22 20 14 I t mm
Height1 35 33 29 20-5 . 10 „
Thickness . 26 . 20 . 24 16 1 o ,,

(1—5) Lower Greensand, Upware.

Affinities.— This species shows some resemblance to 0 . Untjuriliana, d’Orbignxy 
from the Gault.

Rem arks.— The shell is relatively higher in large than in small specimens. In 
all the examples obtained from Upware the shell is preserved. Specimens from 
Seend are in the Museum of Practical Geology.

Types.—Leyinerie’s specimen came from the Lower Neocomian of Bernon 
(Aube). D’Orbigny’s specimens were obtained from Saint Sauveur (Moline), 
Bernon, and Marolles. The specimen figured by Keeping is in the Sedgwick 
Museum.

Distribution.— Lower Greensand of LTpware and Seend. Internal casts, 
probably belonging to this species, are found in the Lower Greensand of Golesliill 
near Faringdon.

Oris llA LD O N EN SIS , S p . UOV. Plate X V III, fig. 1

Description .— Shell trigonal, higher than long, moderate! 
with flattened sides. Anterior margin slightly convex, pas

v in eq u i la t era l ,  c o n v e x ,  

s ing  g r a d u a l l y  into the

4 - 6 ;

Measured from the umbo to the postero-ventral anjde.
Syn. 0. Sabaudiana, d’Orbigny, ‘ Pal. Pram;. Terr. fret.. 
Pictet and Roux, 4 Moll. Foss. Gres verts de Geneve (!*•►’-

vol. iii (1*14). p. pi. eelvii. tip*.
), pp. T>*J—4-U. pi. wxii. tii,'. 1



slightly curved ventral margin. Posterior margin somewhat oblique, slightly 
concave. Postero-ventral angle rounded. Umbones high, prominent, not much 
incurved. A prominent, rounded carina extends from the umbo to the postero- 
ventral angle, and cuts off a posterior area which is divided into two parts by a 
strong, rounded carina ending at the postero-dorsal angle. The part of the area 
between the carina? is concave; the part behind the median carina is deeply 
depressed. Lunule large, very deep, flattened. Surface of shell apparently 
smooth. Length, 4o mm. Height, 58 mm.

Affinities.— It is possible that this species may be related to 0. (la llim n ci, 
d’Orbigny,1 2 which seems to be known by casts only, but the height of the shell 
appears to be relatively less. 0. Uatliennri has been identified by some authors 
with 0. biconi is (Geinitz) - from the Cenomanian of Plauen. The latter differs 
from the species described above in possessing strong concentric ribs and in the 
absence of a carina between the umbo and the postero-ventral angle.

It env tries.— The only undoubted example of this species which I have seen is a 
right valve collected by the late W. Vicary, and now in the British Museum. The 
surface of the shell is not well preserved, but appears to have been nearly smooth.

An imperfect specimen of a large Opis (length about bo mm.) from the 
Chloritic Marl of Eggerdon Hill (Dorset) is in the Sedgwick Museum, Cambridge, 
and may belong to this species.

Distribution.— Upper Greensand (zone of Schbvnbachia rostrata) of Haldon.

Oris, sp. Tl. X V II, figs. Id 14 «-c.

Description.— Shell small, sub-triangular, rather oblique; greatest convexity 
along the carina. Anterior margin rounded ; posterior margin slightly convex. 
Umbones prominent, sharp, considerably curved anteriorly. Carina sharp, 
prominent, cutting off a steeply sloping posterior area, which is not divided by a 
median carina. Sides of shell flattened, sloping slightly in front of the carina, and 
passing gradually into the anterior part of the shell. Lunule very deep, with a 
sharp border.

Ornamentation consists of regular, concentric ribs. Posterior area nearly 
smooth.

1 ‘ Pul. Franc. Torr. Crct.,’ vol. iii (18-14), pi. cclvii /̂.s-, tî . 5 (not described in the text) ; 
Gueranger, ‘ Album Palcont. do hi Surthe ’ (18(>7), p. 17, pi. xxii, fit;. Pi.

2 “ Das Elbtlial^ob. in Sachsen ” ( ‘ Pala?onto r̂raphica,’ vol. xx, pt. 1, 1873), p. '227, pi. 1, tiî s. 1—3. 
Internal casts of Ojun from the base of the Chalk at Maiden Newton and Chard have been recorded 
as 0. bicumis / (Coin.) bv Jukes-Browne, 4 Cret. Rocks of Britain,’ vol. ii (Pd03), pp. 113, 122. Two 
of the specimens on which the determination was based are in the Oxford Museum.



Measurements :
(i)

Length 8
Umbo to postero-ventral angle 12

(1, 2) Haldon.

Affinities,— This species may perhaps be related to 0. cenomanensis, Gueranger,1 
but the figure of the latter is too indistinct for recognition.

Rem arks.— There are four examples of this species in the Vicary Collection, 
British Museum.

Distribution.— Upper Greensand (zone of tichUvnbaeltia rostra la) of Haldon.

Fam ily— CARDITID^E, G ill

Genus— C a r d it a , J . G. lirucjuiere, 1792.2 
( ‘ Encyc. meth., Vers,’ vol. i, p. 401.)

C a h d it a ? fen est r a t a  (Forbes), 1845. Plate X V III, figs. 2-4.

1845.

1850.
1854.
1856.

1866.

1871.

Venus ? fenestrata, E . Forbes. Quart. Journ. Geol. Soc., vol. i, p. 240,
pi. ii, fig. 6.

Cardita — A. (VOrbigny. Prodr. de Pal., vol. ii, p. 77.
Venus — J. Morris. Cat. Brit. Foss., ed. 2, p. 230.
Cardita — F . J. Pictet and E . Renevier. Foss. Terr. Aptieu

(Mater. Pal. Suisse, ser. 1), p. 82, 
pi. ix, fig. 4.

— — F . J. Pictet and G. Campiclie. Foss. Terr. Cret. Ste.
Croix (Mater. Pal. Suisse, ser. 4), 
p. 333.

— — F . StoliczJca. Pakeont. Indica, Cret. Fauna S. India,
vol. iii, p. 287.

Description.— Shell oval or somewhat rhomboidal, much longer than high, very 
inequilateral, moderately inflated, but with flattened sides. Anterior margin 
rounded ; ventral margin slightly curved or almost straight, and nearly parallel 
with the dorsal margin; posterior margin obliquely truncated, forming an acute angle

1 ‘ Album Paleont. de la Sarthe’ (1867), p. 13, pi. xvi, fig. 3.
- Owing to the difficulty of distinguishing the fossil forms of Cardita from 1 < nrricardia "hen, as 

in the case of nearly all the examples found in the Cretaceous rocks of England, the hinge is unknown, 
all the species are, for the present, referred to Cardita.



122

with the ventral margin, and an obtuse angle with the dorsal margin. Umbones 
moderately prominent, curving forwards, bearing a carina which extends to the 
postero-ventral angle and cuts off a flattened or concave area. Lunule ovate, 
rather large, nearly smooth. Escutcheon with a sharp edge.

Ornamentation consists of narrow, rounded, radial ribs, separated by broad, 
Hat interspaces, and crossed at rather distant intervals by strong, narrow, con
centric, lamellar ribs, which give rise to a scale-like projection where they join 
the radial ribs. The postero-dorsal area has similar concentric ribs, and a strong 
radial rib near the dorsal margin, and another near the middle oF the area with 
smaller ribs between.

Men su renumts :
(i) (2) (3) W (5) (6)

Length 20 19 19 19 18 16 mm.
Height 14 13 12 11-5 12 11 „

(1—6) Perna-bed, Atherfield.

Affinities.— C. feuestrata  appears to be quite distinct from other Cretaceous 
species of Card it a, but shows some resemblance in form to C. tricarinata, d’Orbigny,1 
from the Cenomanian of Le Mans. The hinge and interior are unknown, and the 
generic position of the species is not free from doubt. Stoliczka remarks 
that ‘ C. f c  nest rata is not unlike a Venerupisd

Type.— From Peasmarsh, in the Museum of the Geological Society, Nos. 
2182, 2183.

Distribution.— Penm -hed  and Atherfield Clay of Atherfield. Atherfield Beds 
of Peasmarsh and East Shalford.

C ardita u p w a r e n sis , sp . i io v . Plate X V III, fig . 5.

1883. Cakdita rotundata ? W. Keeping. Foss., etc. Neoc. Upware and Brick-
hill, p. 121, pi. vi, tig. 7.

Description.— Shell subtriangular, inflated, height and length nearly equal, 
inequilateral. Anterior margin rounded, passing, gradually into the convex ventral 
margin. Posterior margin truncated, oblique, not sharply limited from the postero- 
dorsal margin. Umbones prominent, strongly curved anteriorly, with a rounded

1 ‘ Pal. Fran^ Terr. Cret.,’ vol. iii (1844), p. 95, pi. cclxxxiii bis., tigs. 5 —7; Gueranger, ‘ Album 
Palcont. de la Sarthe* (18(37), p. 13, pi. xvi, tigs. 19, 20.



Carina extending to the postero-ventral angle, and cutting off a steeply-sloping 
postero-dorsal part of the valve. Lnnnle rather small, cordate, broader than long..

Ornamentation consists of about twenty-five radial ribs on the part of the valve 
in front of the carina; the ribs are strong and rounded, but are narrower than 
the interspaces. Both are crossed by regular concentric lamella?, which become 
prominent on the ribs. On the postero-dorsal area the ribs are smaller, more 
numerous, and closer together; two of these ribs are rather stronger than the 
others, and divide the area into three parts. Length 21 mm. ; height 2 0 5  mm.; 
thickness 17 mm.

Affinities.— This species was doubtfully referred by W. Keeping to C. rot u mint a, 
Pictet and Roux, but it differs from that form by its fewer and stronger ribs and 
more triangular outline (see p. 125).

In form it resembles 0. Dnpiniaua, d’Orbigny,1 * 3 but the ribs on the postero- 
dorsal area are smaller and more numerous. In this respect, and in its shorter 
and less quadrate outline, it differs from C. n oocoru ien sid’Orbigny.e

R em arks.— I have seen only three examples of this species, two of which are in 
the Sedgwick Museum, and one is in the collection of Mr. .1. F. Walker.

Distribution.— Low'er Greensand of Upware and Potton.

Card[ iA, sp. Plate X V III, fig. (>.

A specimen consisting of the united valves from which the ventral parts are 
missing was obtained by Leckenby from the P em a -bed of Atherfield, and is now 
in the Sedgwick Museum. It shows some resemblance to 0. uptmreusis (see 
above), but is more elongate and more distinctly carinate.

Cakihta , sp.

Two specimens of Card it n from the Hythe Beds of Maidstone are in the Museum 
of the Geological Society. They were examined by Edward Forbes, ’ who identified 
one with C. neocorniensis, d’Orbigny, and the other with C. ipiadrnta, d Orbigny. 
The specimens are similar in form to those species, but their state of preservation 
is too imperfect for satisfactory determination.

1 ‘ Pal. Frant;. Terr. Crct.,’ vol. iii ( 1844), p. 88, pi. cclxviii, tigs. G—1<>; Pictet and Cainpicho. 
‘ Foss. Terr. Cret, Ste. Croix ’ ( ‘ Mater. Pal. Suisse,’ ser. 4, lStiti). p. 3:14. pl.cxxvi. tigs. 4. 5.

- D’Orbigny, op. cit., p. 85, pi. celxvii, tigs. 1—<5.
3 ‘ Quart. Joum. Geol. Soc.,’ vol. i (1845), p. ‘242.



C ardita tendkjosta (,S'ou-erbi/), 1830. Plate X V III, f ig s . 7-14.

1836. V e n e r i c a r d ia  ten u ic o sta . J .  de C. Sowcrby. Trans. Geol. Soc., ser. 2, vol.

1838.

iv, pp. 114, 259, 356, pi. xi, 
fig. 7*.

Cardium tetragonum, H . Miclielin. Mem. Soc. geol. de France, vol. iii, p.

1842.
102, pi. xii, fig. 3.

V enericardia tenuicosta, A. Leymcrie. Mem. Soc. geol. de France, ser. 2,

1844.
vol. v, p. 25, pi. iii, fig. 9.

Cardita tenuicosta, A. d'Orbigny. Pal. Fran9- Terr. Cret., vol. iii, p. 87,
pi. cclxviii, figs. 1—5.

1846. V enericardia tenuicosta, A. Leymerie. Statist, geol. et min. de l’Aube,
pi. v, fig. 7.

1850.
1854.
1855. 
1866.

Cardita — d'Orbigny. Prodr. de Pal., vol. ii, p. 137.
— — J. Morris. Cat. Brit. Foss., ed. 2, p. 191.
— — G. Cottean. Moll. Foss, de l’Yonne, p. 72.
— — F. J. Pictet and G. Campiche. Foss. Terr. Cret.

Ste. Croix (Mater. Pal. Suisse, 
ser. 4), p. 335, pi. cxxvi, figs. 
6—9.

1871. — — F. Stoliczka. Paloeont. Indica, Cret. Fauna S.
India, vol. iii, p. 287.

Non 1842. V enericardia — H . B. Geinitz. Char. d. Schiclit. u. Petref. des

— 1846.

sachs.-bolim. Kreidegeb., pt. 
3, p. 76, pi. xx, fig. 9 ( C. 
Geinitzi, d’Orbigny).

Cardita (V enericardia) tenuicosta, A. E . Renss. Die Verstein. der bolim.
Kreideformat., pt. 2, p. 4, pi. 
xxxiii, fig. 16 ( C . corrugata, 
Reuss).

— 1873. Cardita tenuicosta, H . B. Geinitz. Das Elbthalgeb. in Saclisen (Palaeon-
tographica, vol. xx, pt. 2), p. 60, 
pi. xvii, figs. 11—13.

— 1885. — (V enericardia) tenuicosta, F. Nbtling. Die Fauna d. baltisch.
Cenoman. (Palieont. Abhandl., vol. 
ii), p. 29, pi. v, fig. 4.

— 1889. — tenuicosta, A. Fritsch. Stud, im Gebiete der bolim. Kreide

— 1893. 
V— 1900.

format., iv. Teplitz. Schicht., p. 78, 
fig. 62.

— — Fritsch. Ibid v. Priesener Schicht., p. 91.
— — A. Wollemann. Die Biv. u. Gastrop. d. deutsch. u.

liolliind. Neocoms (Abhandl. d.
k. preussisch. geol. Land., N. F ., 
pt. 31), p. 94, pi. iv, fig. 9.



Description.— Shell more or less sub-quadrate, rounded, moderately convex, 
with the postero-dorsal portion compressed; length greater than height; moderately 
inequilateral. Postero-dorsal margin only slightly curved ; posterior margin more 
or less truncated, passing by a regular curve into the ventral margin, which is only 
slightly convex and nearly parallel with the postero-dorsal margin. Anterior 
margin rounded. Antero-dorsal margin concave. Umbones curved anteriorly. 
Lunule ovate, nearly smooth. Escutcheon lanceolate, with a sharp edge.

Ornamentation consists of 47 to 57 rounded radial ribs, which are separated 
by furrows of greater breadth than themselves; near the postero-dorsal margin 
these ribs are rather closer together than elsewhere. In some cases the postero- 
dorsal part of the valve is divided into two parts by two ribs, which are more 
prominent than the others. At regular intervals concentric lamella; occur and form 
marked projections where they cross the ribs. Near the umbo these lamellae are 
more widely separated, and near the margin, especially in large specimens, they 
are closer together than elsewhere. Sometimes faintly marked concentric ridges 
may be seen on the ribs between the lamellae. Margins of valves crenulate.

M easurements.-
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

Length. 30 27 25 24 24 23-5 23 23 22 22 20 10 15 15 mm.
H eight. 26-5 23 22 22 20 21 21 19-5 20 19 17 14-5 14 13 „

(1— 14) Gault, Folkestone.

Affinities.— This species has more numerous ribs and is less inflated than 
C. neocomiensis, d’Orbigny and G. Dupiniana, d’Orbigny.1 It possesses about the 
same number of ribs as C. Gonstanti, d’Orbigny,2 but is less elongate and less 
inflated. G. rotumlata, Pictet and Roux,3 4 differs from G. tonuicosta in being 
more inflated, and can be regarded as only an individual variation. Some examples 
found at Folkestone, which in other respects agree with G. tenuicosta, are as much 
inflated as the type of G. rotumlata. G. clathrata, Buvignier,1 is a small form, but 
has the concentric laminae more widely separated than in even the young of 
C. tenuicosta. G. argonnensis, Buvignier,5 is more compressed and has more slender 
ribs than G. tenuicosta. G. cenomanensis, d’O rb ig n y ,is  distinguished from 
C. tenuicosta by its broader ribs and more closely placed concentric lamella?.

G. tenuicosta has narrower ribs and broader furrows than the forms from the Chalk

1 For references to figures of these species see p. 123, footnotes 1, "2.
2 ‘ Pal. Fran?. Terr. Cret.,’ vol. iii (1844), p. 89, pi. cclxix, tigs. 1—5 ; Pictet and Cainpiehe. • Foss 

Terr. Cret. Ste. Croix’ ( ‘ Mater. Pal. Suisse,’ ser. 4, 18t!<>), p. 337. pi. cxxvi, tig. le .
3 ‘ Moll. Foss. Gres verts cle Geneve’ (1852), p. 413. pi. xxxiii, tig. <>•
4 ‘ Statist, geol., etc., de la Meuse,’ Atlas (1852), p. 19, pi. xv, figs. lt>, 17.
5 Ibid., p. 19, pi. xxxii, figs. 1— 3.
® D ’Orbigny, op. cit., p. 94, pi. eclxxxiii Ins., tigs. 1 —4.



of Saxony and Bohemia which have been referred to that species by Geinitz and 
by Reuss. C. tciiuirostn of Reuss is the type of C. (Venerinm lia) bah emir a, 
Gricpcnkerl.1

liemn/•/•.s'.— Numerous specimens of C. tenuiroshi from Folkestone have been 
examined, and they are found to show a considerable amount of variation in con- 
vexitv and in relative height and length.c o  O

Tifpf\— The type came from the Gault of Folkestone, but cannot now be found.
Distribution.— Gault (zones i, v, vii, viii, ix, xi) of Folkestone. Recorded by 

Jukes-Browne from the Cambridge Greensand, and by Barrois from the Upper 
Greensand (zone of Sc.hhrnbarhia rostrata) of the Isle of Wight.

Caiuuta Cottamuxa, <VOrhiyrnj, 1844. Plate X V III, figs. 15, 10.

1844. Cardita Cottaldina, A. d'Orbigny. Pal. Franc. Terr. Civt., vol. iii, p. 91,
pi. cclxix, figs. G—8.

1871. — — F. Stoliczka. Palseont. Indica, Cret. Fauna S. India,
vol. iii, p. 287.

? 1895. - -  cf. Cottaldina, E. Ticssen. Zeitsclir. der deutsch. geol. Gesellsch.,
vol. xlvii, p. 485.

Remarl's.— Examples of a species of Cardita, which is not uncommon in the 
Chloritic Marl of Dorset, appear to belong to C. Cottaldina, but their state of 
preservation is very unsatisfactory. Most of the specimens are internal casts, and 
in cases where parts of the shell are present the surface is very imperfect, so that 
the characters of the ornamentation cannot be clearly distinguished. M. Raoul 
Fortin informs me that the preservation is equally unsatisfactory in the Cenomanian 
of Rouen, from whence d’Orbigny’s specimens were obtained.

The shell is quadrate in outline, very convex, carinate, and somewhat longer 
than high. The ornamentation appears to consist of about 40 ribs, separated by 
interspaces of great width.

C. Cottaldina may be distinguished from C. tenuicosta (p. 124) by its fewer ribs, 
by the length and height being more nearly equal, and by the greater convexity of 
the valves.

Measurements :
(i) (2) (3)

Length 21 20 16-5 mm.
Height 19 18 14 „
Thickness 16 15-5 . 12 „

(1— 3) Chloritic Marl. (1) Chaldon, (2) Chard, (3) Balcombe.

1 ‘ Palccont. Abhandl.,’ vol. iv (1889), p. 58.



Distribution.— Chloritic Marl of Balcombo, Cerne, Chaldon, Chalmingtou, Chard, 
Maiden Bradley, and Maiden Newton. Recorded by Jukes-Browne from the 
Chloritic Marl and the zone of Schlteubachia ruriuus of the Isle of Wight.

C aiuuta , sp.

Specimens of Cardita from which the shell has disappeared, but showing traces 
of the ribs, are found in the Chalk Marl of Ventnor, Folkestone, etc. These are 
too imperfect for specific determination. A specimen from Ringmer was figured 
by Sowerby,1 and was subsequently regarded by d’Orbigny* as an example of his 
G. dubia.

Somewhat similar specimens also occur in the Upper Greensand of Devizes.

C a r d i t a  c a n c e l l a t a ,  Woods, 1897. Plate XV III, figs. 17, 18.

1897. Cardita cancellata, H. Woods. Quart. Journ. Geul. Sue., vol. liii, p. oPO
pi. xxviii, tigs. 2—5.

Description.— Shell oval, slightly inequilateral, inflated, postero-dorsal part 
compressed, faintly carinate; length rather greater than height ; margins rounded. 
Umbones moderately prominent, curved anteriorly.

Ornamentation consists of a large number of radial ribs separated by narrow 
furrows, and crossed by numerous concentric ribs, giving a nodular appearance at 
the points of intersection. The concentric ribs are more distinct on the anterior 
part and the radial ribs more distinct on the median and posterior parts of the 
shell. Margin of valves finely creuulate.

Measurements :
(X) (2) (3)

Length 18 lb lo mm.
Height 10 . 1P5 . 12 „

( l — 3) Chalk Kock, Cuckhamsley.

Affinities.— This species is more inflated and more x'ounded than C. h „nir,'sl,i 
(p. 124), and possesses moi’e numerous radial ribs with narrow I arrows and 
strong concentric ribs instead of lamimv.

The concentric ribs distinguish G. cauerllala from the lorm s described by

x ‘ Miu. Couch.,’ vol. iii (1820), p. 100, pi. cclix, tig. 3 (the original is now in the lnitiOi Mu>euin). 
Vencricardia?  Mantell, ‘ Foss. S. Downs’ (1822), p. 120.

2 ‘ Pal. Fran.,•. Terr. Civt.,’ vol. iii (1844), p. !'2. pi. cclxx. tigs. 1 - 5 .
Palcont. ile la Sarthe’ (1807), p. 13, pi. xvi, tigs. 14— 18.

( i n .  r a n g e r ,  ‘ A l l n i i n



Geinitz 1 and by Reuss - as C. tenuicosta. The concentric ribs and the nodular 
character which they give to the radial ribs separate C. cancellata from Venericardia 
santunensis, Miiller.'5

liemarlcs.— The specimens of C. cancellata are chiefly in the form of internal 
and external moulds; wax casts of the latter show the character of the ornamenta
tion. In a few cases small portions of the shell are still preserved.

Type.— From the Chalk Rock of Cuckhamsley, in the Sedgwick Museum.
Distribution.— Chalk Rock of Cuckhamsley, Aston Hill, Chinnor Hill, Thick- 

thorn Hill (Bledlow), Boxmoor, Luton, and Wood Ditton.

Fam ily— CRASSATELLITIDH3, Dali.

Genus— C rassatellites, J .  F. Kriiger, 1823.
( ‘ Geschiehte cl. Urwelt.,’ ii, p. 466.)

C rassatellites d iv is ie n s is , sp. nov. Plate X IX , fig. 1.

Description.— Shell subquadrate, very inequilateral, moderately long, convex, 
but with flattened sides, carinate. Anterior margin regularly rounded; ventral 
margin nearly straight, oblique to the postero-dorsal margin; posterior margin 
convex, oblique, forming an obtuse angle with the postero-dorsal margin, which is 
nearly straight. Umbones rather prominent, curved anteriorly. Carina rounded, 
forming a gentle curve between the umbo and the postero-ventral angle. 
Posterior area moderately large, apparently not divided by a median rib. Lunule 
deep.

Ornamentation consists of numerous, strong, regular, concentric ribs, separated 
by shallow furrows. On the posterior area the ribs appear to be narrower. 
Length 45 m m .; height 37 mm.

Affinities.— This species shows some resemblance to C. Guerangeri, d’Orbigny,4

1 C. Geinitzii, d’Orbigny, ‘ Prodr. de Pal.,’ vol. ii (1850), p . 239. For references to Geinitz’s 
figures see above (p. 124).

2 ‘ Die Yersteiu. der bolim. Kreideformat.,’ pt. 2 (184(5), p. 4, pi. xxxiii, fig. 16. C. corrugata, 
Reuss, ‘ Geogu. Skizzen aus Bohiuen,’ vol. ii (1844), p. 190 ; Giimbel, ‘ Abliandl. d. k. bayerisch. Akad.’ 
(Miiuchen), vol. x (1868), p. 568. Cardiia {Venericardia) bohemica, Griepenkerl, ‘ Senon. Kiinigs- 
lutter’ ( ‘ Palaeont. Abliandl.,’ vol. iv, 1889), p. 58. See also C. Cuttaldina, d'Orbigny, ‘ l ’rodr. de 
Pal.,’ vol. ii (1850), p. 161.

■! ‘ Mollusk. Uuterseu. v. Braunschweig u. Ilsede ’ (1898), p. 55, pi. vii, tigs. 10—12.
1 ‘ Pal. Franc;. Terr. Crct.,’ vol. iii (1844), p. 76, pi. cdxv, figs. 1,2 ; Gucrauger, ‘ Album Palcont. 

de la Sartlie’ (1867), p. 13, pi. xvi, fig. 11.



but is more inequilateral, the ventral margin is nearly straight, the posterior 
max-gin is more oblique, and the posterior area is relatively smaller. It is much 
more inequilateral than C. retjnhtris, d’Orbigny.1 ('. tlirisimsis also resembles 
some of the varieties of ('. murrotlontu (Sowerby)- from Gosau.

Distribution.— Upper Greensand (zone of Srhhvnburhia rostra to) of Devizes. 
An imperfect, specimen from "Warminster (zone of Verfru osper) probably belongs 
to this species.

C liA S R A T ia U T K S  V IX U IN N K X S I8  (it’Orbif/Ull), 1844. P l a t e  X I X ,  tigs. 2,

1844. C r a s s a t e l l a  v i n d i n n e n s i s , A. d'Orbiginj. Pal. Franc;. Terr. Crct., vol. iii,
p. 70, pi. cclxvi, 1—3.

1850. — v e n d i n n e n s i s , d'Orbigny. Prodr. de Pal., vol. ii, p. 100.
18(37. — v i n d i n n e n s i s , E. Gurraiiger. Album Palcont. de la Sarthe,

p. 13, pi. xvi, fî s. 0, 10.
? 1868. — C. W. GUmbel. Geo^n. Beschreib. Kdui^reielis

Bayern, vol. ii, p. 766.
1871. — -  F. Stoliczka. Palaiont. Iudiea, Cret. Fauna S.

India, vol. iii, p. 204.

J)(>scriptiuH.— Shell subquadrate, blit trigonal without the posterior area, very 
inequilateral, convex, with rounded carina. Anterior margin rounded, passing 
gradually into the slightly curved ventral margin; posterior margin oblique, some
what sinuous; postero-dorsal margin nearly straight, forming an obtuse angle with 
the posterior margin. Lunule elongate, deep. Umbones prominent, incurved. 
Posterior area of moderate size, divided by a median rib into two parts, of which 
the anterior is concave.

Ornamentation consists of strong, regular, concentric ribs, separated by narrow 
furrows. On the posterior area the ribs become very narrow and more or less 
lamellar, and the interspaces are broad and Hat.

M easurements:
(i) (-')

Length . :il :>o mm.
Height . 26 26 ,,

( 1 , 2 )  Dunscomlie.

Affiiiitirs.— This species is related to C. I'njerirusis, d’Orbigny, md l (iin ran-

1 Op. c i t . ,  p. 80, pi. cclxvi, fî s. 4— 7.
- Zittel, “ Bivalv. d. Gosau^eb.*’ (‘ Penkschr. d. k. Akad. Wien. Math.-Nat. Cl.. vol. xxv, pt. 2. 

1866), p. 150, pi. viii, fî s. 2, 3.
‘ Pal. Franc. Terr. Crct.,* vol. iii (1844), p. 77. pi. cdxv. tî s. 3 —5 ; Gucranirer, ‘ Album Pali nut. 

de la Sarthe’ (1867), p. 13, pi. xvi, fi<̂ . 12.



d'Orbigny,1 hut the posterior margin is more oblique and the posterior area 
relatively smaller.

IiriiKirlrs.— The lamellar ribs on the posterior area are not mentioned by 
d’Orbigny, but attention is called to them by Guerauger.

I have seen only five specimens, which were collected by the late C. J . A. Meyer, 
and are now in the Sedgwick Museum, Cambridge.

C. rimJinnensis is the type of Conrad’s' genus I'achijtluvrns.
T//i>es.— From the Cenomanian of Rouen and Le Mans.
Jh'slrihufinu.—Cenomanian (Meyer’s Beds 10 and 12) of Dunscombe, Devon.

flrim s— Axtjionya, IF. M. (l<lhh, 1801.
Geol. Surv. California, Pakeoiit.,’ vol. i, p. 181, pi. xxx, fig. 23(1.)

Aniiioxva cantiaxa, sp. nov. Plate X IX , figs, d, 5.

Ih ’scn'jttiun.— Shell elongate, tapering posteriorly, very inequilateral, much 
compressed. Anterior margin slightly convex. Ventral margin long, moderately 
convex. Posterior margin short, truncate, forming angles with the ventral and 
dorsal margins. Postero-dorsal margin concave. Umbones acute, near the anterior 
end. A faint carina passes from the umbo to the postero-ventral angle and cuts 
off a flattened or slightly concave postero-dorsal area.

Ornamentation consists of numerous narrow, regular, concentric ribs over the 
whole surface of the shell. The ribs are separated by furrows of greater width 
than themselves.

Measurements :
(i)

Length . 44 27 mm.
Height . 27 14 „

(1, 2) Folkestone Feds, near Copt Point.

Affinities .— This species is distinguished from A . ( ^trnnrliunn (d'Orbigny)'* by 
the shorter anterior part of the shell, the smaller apical angle, and by the ribs, 
which are of equal or nearly equal strength over the whole surface. It is less 
elongate and lias a smaller apical angle than the type species A. cullrifonnis, Gabb.

1 Op. cit., p. 76, pi. cclxv, 1, 2 ; Gut*rancor, op. cit., p. 13, pi. xvi, fig. 11.
- ‘ Auht. Journ. Conch.,’ vol. v (1869), p. 4-7.

‘ Pal. Franc. Terr. Civt./ vol. iii (1844), p. 74, pi. cclxiv, figs. 7—9 ; referred to Ptj/chmntja by 
Pictet and Campiclie, ‘ Terr. Civt. Ste. Croix’ (‘ Mater. Pal. Suisse/ ser. 4, 1836), p. 357 ; E. G. Skeat 
and V. Madsen, “ Jur. Neoc. and Gault Boulders in Denmark” (‘ Dan marks geol. Undersog.,’ vol. ii, 
No. 8, 1898), p. 178, pi. vi, fig. 13.



lienmrhs.— Only two specimens have been seen, hath of which were collected 
by Mr. H. Keeping, and are now in the Sedgwick Museum, Cambridge. 

Distribution.— Folkestone Beds, near Copt Point, Folkestone.

A n t h o n y  a ,  sp. Plate X IX , fig. (3.

Description.— Shell elongate, tapering posteriorly, very inequilateral, greatIv 
compressed. Anterior margin convex, rounded, passing gradually into the slightly 
curved ventral margin. Posterior margin short, truncate, forming angles with the 
ventral and dorsal margins. Postero-dorsal margin long, slightly concave. Cmhones 
sharp, anterior. Carina indistinct. Postero-dorsal area narrow. Surface of shell 
smooth, except for growth-lines, which are rather more distinct near the anterior 
margin than elsewhere.

Length, 38 mm. Height, 15 mm.
Affinities.— This species appears to be closely allied to J .  ('nmurliana (d'Orbigny b1 

but does not possess the concentric ribs near the anterior margin. It differs from 
.1. cantiana, sp. nov., in the greater length of the anterior part of the shell, the 
greater curvature of the anterior margin, the larger apical angle, and the absence 
of concentric ribs.

Rem arks.— A left valve is the only specimen seen.
Distribution.— Lower Greensand (Crackers) of Atherfield.

Fa mily—C Y P It l N1D A i, Lamarck.

Ilcnus— C yitmna, Laniard•, 1818. 
( ‘ Anim. sans Vert.,’ vol. v, p .  55<>)

C y i m o n a  S a c s s i k i  ( / l ron<jn iart), ISlM. Plate X IX , figs. 7— 13.

1821. D o n a c i t k s  S a u s s u k i , A . I l r u m j u i u r t . A n n .  d e s  M i n e s ,  v o l .  v i .  p. p i .

v i i ,  t i g  A ( n o n  I V mis Sa //»///•//, 

(told fuss, 1810) .

1851. M a c t k a  s a u s s u k i . F. lir/urirr.  M e m .  g :o l .  s 11r  l a  1 V r t e - d u - K l m n e ,  p  21. 

I 85( j .  C y t k i n a  S a c s s u k i , F.  ./. Pictet ami F .  Jicncncr.  t o s s .  T e r r .  A p t  i o n

( M a t e r  l \ i l .  S u i s s e ,  

s e r .  1 ), p .  75, p i .  

v i i i .  t i * j s .  1 2.



18< >5. C ypui na  S auskuki , 1f\ J. Pictet and ( } .  Cainjdchr . Foss. Terr. Crrt .  Ste.

Croix (Matrix Pal.
Suisse, ser. 4), p.
220.

11. Cnqnaud. Moll. Aptien de TEspa^ne, p. 113.

Ih’scnj>fi<m.— Shell usually of small or moderate* size, sub-triangular, rounded, 
often cyreniform, convex, more or less considerably inequilateral. Lunular margin 
of moderate length, concave. Anterior margin regularly rounded, passing gradu
ally into tin* convex ventral margin. Posterior margin short, often more or less 
rounded, sometimes truncate, forming an angle with the ventral margin, and not 
sharply limited from the long postero-dorsal margin. Vmbones prominent, broad. 
( 1arina rounded, sometimes rather indistinct. Postero-dorsal area narrow. 
Imnular region deep, indistinctly limited. Escutcheon elongate, bounded by an 
inconspicuous carina. Hinge not seen. Ornamentation consists of growth-lines 
and numerous minute radial ribs.

Measim'maitx :
(i) (3) (!■) (j) CO (T) (S)

1 A*l) "til r>2 •It) 4<> 38-5 38 :>3 20 2-V5 24 min
Height 40 40 31 33 31 27 21 21-5 it) „
Thickness 34 31 27 20 20 i t ; M- „

(1, 2) AlherfieM.
(3—9) Crackers, Atherfield.

A (lilt Mrs.— This species is related to 0 .  amenta  (see p. lo t), but the outline of 
the shell is less distinctly triangular, the sides are less flattened, the ventral margin 
is more convex, the umbones arc broader and not so high, the lunular margin is 
not so long, and the carina is less distinct.

l i e u t a r l ' s . — The relative height and length of the shell, and consequently the 
outline, vary considerably.

Much larger and more globose specimens (Plate X IX , fig. Id) in which the 
carina is indistinct, are associated with the normal forms of ( 1. Snussuri ,  but are 
less abundant. At first sight, especially when the shell is not quite perfect, these 
appear to be distinct from ( S a a s s n /*/, but after comparing a number of speci
mens J am led to the conclusion that they are only old individuals which have 
attained a large size.

Examples of C. Sanssitri  from Atherfield were identified by Pictet and 
Campiche, but, hitherto, no record of the species appears to have been made by 
any English writer.

Tif/te.— From the Aptian of the Perte-du-lthone.
Jh'sfrihiifinn.— Lower (Jreensand ( /Vn/u-bed and Crackers) of Atherfield. 

Atherfield Beds of llaslemere and Kedhill.



(taUcontoovapbical Society 1907.

A M ON () (i li A V II

CRETACEOUS
O F  T i l l ' :

ENGLAND.

HENRY WOODS, JI.A.
U N I V E R S I T Y  L E C T U R E R  IN 1‘A L.EOZOO L< '<; Y . C A M IUil I>«; !■ .

VOL. IT. PART IV.

CYPEIXID/E, ISOCAEDIIILE, LITIXIILE. UORRID.E. IX K A It I >111 >.K. 
TELLIXIDiE. MAUTEIILE, AXD VEX El 111 PE.

P aoks !:>;!—ls<i; P lates X X — X X V 1 1 .

LO N  DO X :
P R I N T E D  F O R  T H E  P A  I .  . K  o X T i l i !  K  A  P I I  1 <'  A  I< s o i ' I E T N



C y p r i n a  S k d g w i c k t  (W aller), 18GG. Plate X IX , f ig - .  14. Plate X X , tiers, 1-5.

186G. Sph;era Sedowickii, J. F. Wnlher. Ann. M:i" Nat. Hist., sor. 3, vol.
xviii, p. 386, pi. xiii, fî s. 1, 2.

1867.  C y p r i n a  an gulata , var., IT. G. Seeley. Il)i<l., sor. 3, vol. xx, p. 27.

1875.  —  Sepowickii, W. Keeping in T . G. Bonney. 4 CambriG ĉslnn*
Geology,’ p. 6K.

1883. — — W. Keeping. Foss., etc., Neoc. Upwarc and Brick-
bill, p. 123,  pi. vi, fiir. 12.

D escription— Shell more or less oval, sometimes sub-triangular, rounded, inflated, 
slightly or moderately inequilateral; length as a rule not greatly exceeding the 
height. Lunular margin of moderate length, concave. Anterior margin rounded, 
passing gradually into the convex ventral margin. Postero-dorsal margin modcratel v 
convex. Umbones prominent, broad, curved inward and forward. Carina absent 
or indistinct. Postero-dorsal region convex, rounded. Lumde large1, ovate*, 
bounded by a faint groove. Escutcheon long, bounded by a more or loss distinct 
carina. Ornamentation consists of growth-lines.

Measurements :
(i) (2) (3) W (5) (<•>) (7) (*) ('•>)

Length 39 38 37 37 34 32 31 27 23 nun.
Height 34 31 31 32 31 2G-5 27 21 Of)— ,,
Thickness 29 25 26-5 23 24 ??

(1—9) Lower Greensand, Upware.

Affinities.— This species is closely related to, and may perhaps be only a local 
variety of C. Saussuri (see above). The chief points in which it differs from the 
latter are (1) the carina is absent or indistinct, (2) the posterior margin is 
relatively higher, (3) the valves are usually more inflated, (4) the shell is usually 
less triangular in outline and less inequilateral.

1ternaries.— The examples of C. Setlgu-irlri vary in relative height and length, 
and consequently in outline. The longer forms approach ('. Snnssnri more nearly 
than the shorter forms.

This species was placed in the genus Splacra by Mr. .1. F. A\ alkcr, but was 
subsequently referred to Cyprina by Seeley and by AY. Keeping.

Type.— From Potton, in Mr. J . F. Walker’s collection.
Distribution.— Lower Greensand of Upware and Potton.

C yprina op.ttsa, Keeping, 1883. Plate X X , tig. G.

1S83. Cyprina outcsa. 11'. AVi/ i//;/ Fuss , etc., Ni l"-. I ’ pwari' ainl Hiii tliill. |> 
1JI. j.l. ii. Ii_'. F:

IS



liemnrlts.— 0. obtuxu, of which I have seen two specimens only, closely re
sembles some forms of C. So ussuri, but differs in having narrower and less curved 
umboncs. It also resembles the more elongate forms of 0. Srthjirirki.

Typr.— In the Sedgwick Museum.
Distribution.— Lower Greensand of Upware.

Cypkina ctxeata , Soirrrln/, 1830. Plate X X , figs. 7-12.

1836.

1840.
1850.
1851. 
1805.

1870.

Cyprina  cuneata, J. (1c C. Sotrerby. Trans. Geol. Soc., ser. 2, vol. iv, pp.
240, 341, pi. xvi, fig. 10.

triangularis, T. Brown. Foss. Concli., p. 207, pi. lxxxv, fig. 2. 
cuneata, A. d'Orbiijny. Prodr. tie Pal., vol. ii, p. 161.

— — J. Morris. Cat. Brit. Foss., ed. 2, p. 100.
—■ F  J. Pictet and G. Campiche. Foss. Terr. Cn't. Sto.

Croix (Mater. Pal. 
Suisse, ser. 4) p.
230.

F. Stoliczlca. Palrcont. Indica, Cret. Fauna S. India, 
vol. iii, p. 103 [Anisocardia (Venidla)].

Description.— Shell of small or moderate size, triangular, convex with flattened 
sides, carinate, considerably inequilateral. Lunular margin long, concave. Anterior 
margin regularly rounded. Ventral margin only slightly curved, sometimes 
with the posterior part concave. Posterior margin short, truncated, almost 
straight, nearly parallel to the height of the shell, forming a right angle with 
the ventral margin and an obtuse angle with the long postero-dorsal margin. 
Umboncs prominent, high, curved considerably inward and forward. A distinct, but 
rounded, carina extends in a gentle curve from the umbo to the postero-ventral 
angle. In front of the carina the shell is sometimes slightly concave. Postero- 
dorsal area narrow, sloping steeply except near the posterior margin. Lunular 
region deep, indistinctly limited. Escutcheon elongate, bounded by a small carina. 
Ornamentation consists of very fine growth-lines at regular intervals.

Measurements :
(i) (2) (3) ('0 (5) (") («) (0) (10)

Length 48 30 35 31 20 20-5 20 20 23 20 mm
Height 40 20 20 26 24 20-5 21 10-5 20 10 „

(1-lo ;) Blacktlown.

Affinities.— The differences between C. Saussnri and this species are given 
above (p. 132).

The form from the Menlo de Bracquognios which was referred to 0. majalata,



Sowerby, by Briart and Cornet, 1 appears to be more nearly related to G. runenhi 
than to G. anr/ulata.

C. securiformis, Sharpe,2 is similar to G. am enta , but its ventral margin has a 
much greater curvature.

G. am enta  is mentioned by Stoliczka as a typical example of the sub-genus 
VvnieUa, Stoliczka. 3 The anterior right cardinal tooth, however, does not appear 
to be so strongly developed as in the type of Vruietla.

Ti/pes.— The types came from Blackdown, but cannot now be found.
Distribution.— Upper Greensand (zone of Srliheubarhia mstrata) of Blackdown 

and Haldon. Upper Greensand (Meyer’s Bed 2) of AYeston Mouth (Devon).

C yprlxa claxbiensis, sp. nov. Plate X X I, fig. 2 ; Plate XXIV , fig. 1.

Description.— Shell large, stout, oval, rather elongate, considerably inequilateral, 
moderately convex. Antcro-dorsal margin short, straight or slightly concave. 
Anterior margin well rounded, passing gradually into the convex ventral margin. 
Posterior margin oblique, sub-truncate, more or less rounded. Postero-dorsal 
margin rather long, slightly convex. Umboncs broad, curved anteriorly, with a 
rounded carina extending to the postcro-ventral extremity, and limiting a flattened 
or somewhat convex postero-dorsal area which slopes rapidly to the postero- 
dorsal margin, but more gradually to the posterior margin. Lunular region 
excavated, not limited. Ornamentation consists of small concentric ribs.

Hinge: in the right valve the anterior cardinal is conical, larger than the 
median cardinal, and placed below and separated from the latter; the posterior 
cardinal is oblique, laminar, and divided by a furrow. In the left valve the 
anterior and median cardinals are stout, the posterior cardinal is oblique and 
laminar.

Measurements (approximate) :
(i) (-*) (•**)

Length <><) so 71- mm
Height 75 <; i- 5(i „

Affinities.— This species resembles C. Goustauti, Dollfus,1 from the Kimcridgian,
1 Meule de Bracquegnies ( ‘ Mem. com*, et Mem. des. Saw Grangers,’ vol. xxxiv, lSo, ), p. i*S, pi. 

viii, tijgs. 20—28.
2 ‘ Quart. Journ. Geol. Soc.,’ vol. vi (1850), p. 182, pi. xxii, figs. 1—0. C. 'jfnbn.oi, Sliar|k* ( Ibid., 

p. 182, pi. xv, fig. 1) is recorded lw Morris from Blackdown, but I have seen no example ot it.
4 Palaeont. Indica, Cret. Fauna S. India,' vol. iii (1870). p. 180. See also Meek. * Invert. Civt. 

and Tert. Foss. U. Missouri’ (1870), pp. 147—152.
1 4 Faune Kimmerid. du Cap de la llcve ' (1800), p. 05, pi. x. figs. 0 *. Be boriol and 1’ellat.

4 Mon. Ktages super. Jurass. de Boulogne-sur-Mer (1874). p. 42. pi. xii. fig- 14.



(' KET AC ECUS LAM E LLIBRAXCIII A.1

but is much larger ami stouter, anil the lunular region is more deeply excavated; 
also the umbones appear to have a greater anterior curvature.

Ti/pr.— From Benniworth Haven, in the Sedgwick Museum.
Distribution.— Claxby Ironstone (zone of liclrnutitcs lateralis) of Benniworth 

Ilaven and Donnington.o

CyI’EIXA TEAL 1)1 EXS IS, sp. 110V. Plate X X , fig. 1-3r/, b.

Description.— Shell very thick, large, elongate, oval, regularly convex, very 
inequilateral. Antero-dorsal margin concave. Anterior margin rounded, curving 
rapidly, passing gradually into the ventral margin. Posterior margin rounded, 
forming an obtuse angle with the long, slightly convex postero-dorsal margin. 
Umbones broad, anterior, curved inward. A faint carina extends from the umbo 
to the posterior end. Lunular region deep. Escutcheon large, deep, limited by a 
strong carina. Ornamentation consists of growth-ridges.

Measurements :
(i) C)

Length . 105 02 mm.
Height . 82 -o  „

(1, 2) Tealby Limestone.

Affinities.— In its elongate form, and deep, carinate escutcheon this species 
resembles C. boloniensis, de Loriol,1 from the Portlandian.

lu ‘marl's.— There are two specimens in the Sedgwick Museum and one in the 
British Museum. The hinge has not been seen.

Distribution.— Tealby Limestone of Walesby and Claxby, Lincolnshire.

Cypeixa, sp. Plate X X I, fig. 3.

A large Cijprinu from the Tealby Limestone of Claxby is known by a right 
and a left valve, now in the Sedgwick Museum, and appears to belong to a distinct 
species. It shows some resemblance to C. anijnlatu, Sowerby (see page 141), but 
differs from that species in the greater ventral slope of the postero-dorsal margin ; 
the greater obliquity of the posterior margin; the smaller curvature of the 
umbones ; the longer and less concave antero-dorsal margin ; and in the absence 
of a carina cutting off a postero-dorsal area. The surface of the shell is 
imperfectly preserved, but in places there is evidence of well-marked growth- 
ridges. Length, 92 mm. Height, 80 mm.

1 De Loriol and Pellat, ‘ Portlandien de Boulogue-sur-Mer ’ (1806), p. 54, pi. v, fig. 9.



C Y P 1 U N A .

Cypuina, sp. Pluto XX, fig. 11.

A few specimens of a small ('ijpciiin, with the shell imperfectly preserved, 
have boon found in the Speeton Clay (D, 1).

Cyitjna anglica, sp. now Plate X X , figs. 15, 10. Plate X X I, fig. 1 a, b.

Description.— Shell of moderate size, oval, inflated, very inequilateral. Anterior 
margin rounded, forming a continuous curve with the convex ventral margin. 
Posterior margin less convex than the anterior, sometimes slightly truncated, more 
or less oblique, usually curving gradually to join the ventral margin. Postero- 
dorsal margin long, slightly convex. Antero-dorsal margin short, nearly straight. 
Umbones broad, anterior, curving inward and forward. Postero-dorsal part of 
shell slightly compressed; carina absent or indistinct. Lunule ovate, depressed, 
more or less distinctly limited. Ornamentation consists of growth-lines.

Measurements :
(i) (3) (») (i) («)

Length 42 41 58 52 27 2\ mm.
Height 35 o ooo 51 24 20 11*5 „
Thickness 28 20-5 24 l<;-5 14-5 b*5 „

( l - (5 ) Crackers, Athurfield.

Affiuitr.- c . mn/lini does not appear to be closely related to any other
English species. Externally it shows some resemblance to O. amjnlata, Sowerby 
(see below), but is of much smaller size, more elongate, with a more or less 
distinctly limited lunule, and either without a carina or with an indistinct carina 
near the umbones.

Rem arks.— Nearly all the specimens show the two valves united, so that the 
hinge and pallial line do not appear to have been seen by previous workers ; this 
probably accounts for the fact that in several collections the species has been 
referred to the genus I'rmis. A left valve, from which I have removed the matrix, 
shows that the hinge agrees with ('i/prtwi, and that there is no pallial sinus.

Type.— In the Sedgwick Museum, Cambridge.
Distribution.— Lower Greensand (Crackers) of Atherfield. Atherfield Beds id 

Peasemarsh.

Cypuina (V  EXlLK’AKhlA) PICOTKXSA, sp. nov. Plate X X  f, tigs. I--- /. 1 ext-figs.
21.

1845.  C yi*kina anuulata , K . Fnrbrs . Quart.  J»>urn. <«n»l. . vul. i. j». -  1°
( jntrtim ).



Jkw rijition .— Slit'll largo, oval, convex, moderately inequilateral, anterior part 
produced. Antero-dorsal margin concave. Anterior margin rounded, passing 
gradually into the convex ventral margin which curves upward to join the 
posterior margin. Posterior margin rounded, sometimes forming a large and 
rounded angle with the ventral margin, but sometimes passing into it gradually. 
Postero-dorsal margin convex. Postero-dorsal part of valves compressed, some
times limited by an indistinct carina. Umbones prominent, curving forward and 
inward. Lunule indistinctly limited. Escutcheon narrow, deejj, with a sharp 
edge. Ornamentation consists of growth-lines.

Fu;. uv.-Cjr rina ( VcnilicanUa) jn’uU’Hsa, sp. nov. Lower Cireenisaiul (/Vr/ta-be<l), Atlierfiekl.
Sedjjw iek Museum. Right valve, x

Men sim<:incuts
(i) (-’) (») (0 (5) (0)

Length 100 105 103 09 75 -19 mm.
Height 8-1 80 01 88 00 -10 „

(1—5 ) Perna-Vied, Atherfield.
(0 )  Cracke■rs, A tlu'rfielJ.

At}iililies.— The characters which distinguish this species from V. aiKjiilatii, 
Sowerby, a re : the umbones are less anterior and the shell is less inequilateral ; 
the umbonal part of the shell is relatively smaller; the carina is less distinct; the 
anterior part of the shell is more produced; the posterior part is more rounded ; 
the ventral margin has a greater curvature; the shell is less inflated, so that the 
marginal parts of the valves meet at a smaller angle. The anterior part of the 
shell resembles that of C. Inmcata, but the posterior part is more rounded, and



the postero-clorsal margin lias a greater ventral slope. proton su belongs to the
sub-genus Votiilicardia, Stoliczka.1

Type.— In the Sedgwick Museum ; from the Verna-bed of Atherfield. 
Distribution.—Lower Greensand: Porua - bed of Atherfield and Sandown.

F ig. 21.— Cyprina ( Vcnilicardia) protensn, sp. nov. Lower (Jroonsand (Perna-hc* 1), Atlicrfielil.
Sedgwick Museum. Right valve, x .‘ .

Crackers of Atherfield. Ferruginous Sands of Shanklin (Meyer Collection). 
Atherfield Beds of Peasemarsli.

Cyprina SowERnrr, (VOrbu/ny, 1850. Plate XXT, figs. 8, 9. Text-fig. 22.

183G. Cyprina angui.ata, J. <ln C. Soire Trans. Ctpol. Sop., sor. 2, vol. iv.
p. 128.

1845. — E. Forbes. Quart. Journ. Geol. Sop., vol. i. |>. 240
( part ini).

1850. Sowerbyi, A. iVOrbiijnij. Prodr. <le Pal., vol. ii. p. 78.
1854. — angulata, J. Mnrri*. Cat. Prit. Foss., e<l. ‘2. p. 100 (pnrtun).

Mrasurcmmts :

Length
Height

(1) (2) («) (0
71 <>!• :>!) 55 mm

GO 51 5:2 •IS „

( 1 . 2 . 4 ) Hytlie Beds. Ilvtlio.
(3) Lower Greensaml, noar AtlierfieM.

1 • Pula-ont. Indii-a. Crot. Fauna 8. Iinlia.’ vol. iii ( l s ”0 ), I'.'o.



h’rmurl-x.— Internal casts of ('i/jiriun are found commonly in the Hytlie Beds 
of Hytlie, etc. Those from the “ rag ” have their original form well preserved, but 
the specimens found in the softer greensand beds are more or less crushed. One 
example of the same species with the shell preserved has been obtained from the 
Bower Greensand between Atherfield and Blackgang. The form of the shell

F ig. 22.—Cyprina Sowerbyi, d’Orb. Lower Greensand, Parham Park. Pritish Museum, No. 593ft. 
Internal east. Left valve, and dorsal view of both valves, x * .

resembles that of 0. lineolatu (see below), but the anterior curvature of the 
umbones is considerably less, and the postero-dorsal margin of the shell is less 
convex. It is difficult to determine satisfactorily the affinities of this species until 
more specimens with the shell have been obtained. Tt may be identical with the 
form from the Upper Aptian of Ste. Croix and the Perte-du-Rhnne referred by



Pictet and R oux1 to <rryusis, Leymerie, and by Pictet and ( ’aini»iclie - to 
angulata, Sowerby. English examples were identified with <'. angulata by J . de C. 
Sowerby, Forbes, and Morris, but were regarded by d’Orbigny as belonging to a 
distinct species which he named 0. Sowerbgi, and mentioned as types the 
specimens collected by Fitton from the Hythe Beds near Folkestone. V. Suwerbgi 
also resembles G. iteoconiiams, d’Orbigny.3

Distribution •— Hythe Beds of Hythe. Sand gate Beds of Pi irham Park. Lower 
Greensand between Atlierfield and Blackgamj.o o

CviTilXA (V eNILICAKDIA) ANCiULATA (Soirri'bi/), 181 1. Plate X X I1, Hits. 1— 1.
Text-figs. 2:3, 21,

Venus angulata, J. Sowerby. Min. Conch., vol. i, p. Ho, pi. lxv.
Cyprina angulata, J. Fleminy. Hist. Brit. Animals, p. 414.

— — J. de C. Sowerby. Trans. Geol. Soc., scr. 2, vul. iv,
p. 240.

— — A. d'Orbitjny. Prodr. de Pal., vol. ii, p. 101.
— — J. Morris. Cat. Brit. Foss., ed. 2, p. 100 (partim).
— — F. Stoliczka. Palaeont. Indica, Cret. Fauna S. India,

vol. iii, p. 103.

— -  A. Briart and F. L. Cornet. Meule de Bractpiepiies
(Mem. cour. et Mem. des Sav. Grangers, 
vol. xxxiv), p. 08, pi. viii, tip*. 20—28.

Description.— Shell large, sub-quadrate, rounded, very inequilateral, moderately 
inflated. Anterior margin rounded, passing quickly into the ventral margin, 
with which it forms a regular and continuous curve. Posterior margin more or 
less truncated, slightly or moderately convex, usually oblique, and forming an 
obtuse angle with the postero-dorsal margin. Umbones large, broad, anterior. 
A more or less distinct carina passes from the umbo to the postero-ventral 
angle, cutting off a postero-dorsal area, which slopes rather rapidly to the posterior 
margin. Lunular region more or less depressed, not limited. Escutcheon narrow, 
deep, limited by a sharp carina.

Ornamentation consists of growth-lines.
In the right valve the posterior cardinal tooth is large and divided ; tin* 

median cardinal is smaller than the anterior cardinal, and in most forms adjoins
1 Pictet and Roux, ‘ Moll. Foss. Gres verts de Geneve’ (1852), p. 444. pi. xxxiv. tip 1.
2 ‘ Terr. Cret. de Ste. Croix ’ (1805), p. 221.
3 ‘ Pal. Franc. Terr. Cret.,’ vol. iii (1847), pp. 08, 75G, pi. cclxxi. Afterwards referred (4. C 

bernensis, Leymerie, see d’Orbipiv, 4 Prodr. de Pal.,’ vol. ii (1850). p. 77.
Pd

1814.
1828.
1830.

1850.
1854.
1870.

Non 1868.



tilt; postxTO-ilorsal side of the latter, but in examples in which the umbones are 
more anterior in position the median cardinal is dorsal to the anterior cardinal, 
and is almost continuous dorsally with the posterior cardinal tooth.

Meaxiirrmmts :
(i) (=0 (-0 (5) («) (V) (8)

Length . 10:3 . 104 90 08 00 80 87 82 mm.
Height . 02 00 . 80 , 80 ., 80 70 79 70 „

(1—8) lilackdown.

Affinities.— Specimens of Ci/prinn from the Aptian and Gault of the Perte du 
Rhone and Ste. Croix were referred by Pictet, Roux, and Renevicr, to C. ercynisis, 
Leymerie, but were subsequently identified with C. inii/ulnfa by Pictet, Renevier,

Uiu. lid.—Cyprina ( Vcnilicardia) aiiijulttta (Sow.). Upper Greensand, lilackdown. Museum of Practical 
Geology, No. 1S0‘JS. Right valve, and anterior view of both valves, x *.

and Campiclie.1 Pictet and Campiclie, after an examination of specimens from the 
Gault of Nievre and Yonne, came to the conclusion that C. err yen-sis, as described 
and figured by Leymerie0 and d’Orbigny,3 must be regarded as a synonym of 
G. lUHjnlntn. I have had no opportunity of comparing French specimens with 
examples from Blackdown, but so far as I can judge from the figures of C. ervyemis 
there appear to lie some differences, consequently I do not at present feel justified 
in including 0. erryen-sis as a synonym of C. angulata.

1 Pictet and Roux, ‘ Moll. Foss. Gres verts de Geneve’ (1852), p. 444, pi. xxxiv, fig. 1. Pictet and 
Renevier, ‘ Foss. Terr. Aptieu ’ (‘Mater. Pal. Suisse,’ ser. 1,185(3-58), pp. 75,177. Pictet and Campiclie, 
‘ Terr. Crct. Ste. Croix’ ( ‘ Mater. Pal. Suisse,’ ser. 4, 1805), p. 221.

~ ‘ Mem. Soc. gcol. de France,’ vol. v (1842), pp. 5, 25, pi. iv, tigs. 0, 7.
s ‘ Pal. Franc. Terr. Crct.,’ vol. iii (1844), p. 102, pi. cclxxiv.



G. angulataof Briart and Cornet appears to be closely related to G. m u r a t a ,

Sowerby (see p. 134).
C. ( Venilicardia) Jukesi ,  de Loriol,1 from the Gault of Cosne, resembles some

forms of C. angulata.2
Remarks.— G. angulata varies in its relative height and length, and in the 

position of the umbones. The shell is usually stout, but occasionally rather thin. 
Sowerby gives a good figure of G. angulata, except that the teeth, as pointed out 
by Stoliczka, are not correctly drawn.3

F ig. 24.—Cyprina ( Venilicardia) angulata (Sow ). Upper Greensand, Illaekdnwn. Sedgwick Museum. 
Right valve x The hinge of this specimen is shown on Plate XXII, fig. 2.

Types.— From the Upper Greensand of Blackdown, in the British Museum. 
Distribution.— Upper Greensand (zone of rostra  la ) of Blackdown

and Haldon. Recorded by Jukes-Browne from the Lower Gault of Wiltshire, and 
from the Upper Greensand of the Isle of Wight.

Cyprina (V enilicardia) lineoi.ata ( S o w e r b y ) ,  1813. Plate XXII, tigs. •> 
Plate XXIU, tigs.

s
O

1811. V enus c a s t r e n s i s , J .  Parkinson. Organic Remains, vol. iii, p. Is, (mm
I", riistft //>•/>’, Ti ).

1 ‘ Gault do Cosne ’ (1882), p. f>8, pi. ix, fig. 1.
2 Morris records Cyprina ylobosa, Sharpe, from the Greensand ol Blaelolewn. hut I 

any specimen from that locality. Morris, ‘ Cat. Brit. Foss..' ed. 2 ( l s <0. p. 1 •'•1. Si 
Journ. Geol. Soc.,’ vol. vi (1850), p. 182, pi. xv, fig. 1.

3 From the remark on Sowerhy’s figure made l.v Briart and Cornet (|> *•'.') I « an 

that they had not seen specimens of C. any u la fa.

have net seen 
iarje. • Onart

• • 111 N r< l llde



1818. V enus  l i n e o l a t a , J. Sowerby. Mm. Conch., vol. i, p. 57, pi. xx (upper
figure).

1828. — — J. Finning. Hist. Brit. Animals, p. 440.
183(>. C y p r in a  rostrata , J. de C. Soirrrby. Trans. Geol. Soc., ser. 2, vol. iv, pp.

240, 341, pi. xvii, fig. 1.
1830. Cytiierea lineolata, Sowerby. Ibi<l., p. 240.
1850. C y p r in a  rostrata , A. d'Orbigny. Prodr. de Pal., vol. ii, p. 101.
1854. — — J. Morris. Cat. Brit. Foss., ed. 2, p. 190.
1854. C y t i ie r e a  l i n e o l a t a , Morris. Ibid., p. 200.
1805. C y p r i n a  rostrata , F. J. Pictet and G. Cnmpiclie. Foss. Terr. Crct. Ste. Croix

(Mater. Pal. Suisse, ser. 
4), pp. 222, 220.

1870. — — F. Stoliczka. Palaeont. Indica, Cret. Fauna S. India,
vol. iii, p. 103 (Yenilirardia).

1007. — l i n e o l a t a , R. B. Newton. Proc. Malaeol. Soc., vol. vii, p. 284,
pi. xxiv, fig. 14.

Non 1844. — — A. d'Orbigny. Pal. Franc. Terr. Cret., vol. iii, p. 08,
pi. celxxi ( Cyprina neocomiensis, 
d’Orbigny, Ibid., p. 750).

Measurements :
(i) (2) (3) (0

Length 71 07 00 02 mm.
Height 01 00 58 43 „

(1—4) Blackdown.

Affinities.— This species differs from C. angulata in its more prominent and 
more strongly curved umbones, in the shorter posterior margin and the greater 
slope of the postero-dorsal margin, and in the more deeply depressed lnnnlar 
region. The hinge also differs: in the right valve the median cardinal tooth is 
distinctly separated from the anterior cardinal and is dorsal to the latter and 
continuous with the posterior cardinal tooth ; the latter is either undivided or the 
division is indistinctly shown.

Remark.s.— G. lineolata varies considerably in the prominence and curvature of 
the nmbones, and, as a result, in the outline of the shell. An extreme form was 
figured by J . de C. Sowerby as the type of ('. rostrata; in specimens in which the 
nmbones are less prominent and their anterior curvature less pronounced the out
line of the shell becomes less triangular, and in some cases approaches that of G. 
angntata, but the differences in the hinge of the right valve and the greater depth 
of the lunular region appear to be present in all specimens. The average size of 
this species is considerably less than that of ( 1. angulata.

The type of 1 Vvo/s lineolata, Sowerby ( P. castrensis, Parkinson), from Mack- 
down, agrees with the normal forms of G. rostrata, except for the presence of



numerous W-shaped markings on the surface. These appear to he due to the 
structure of the shell (possibly connected with colour markings), since they are 
seen only in specimens which are somewhat decorticated, and are in some cases 
present on one valve but not on the other, or are seen on the dorsal but not on 
the ventral part of a valve.

Stoliczka1 thought that Vemis Hneolata was probably identical with (Uytlu-rea 
plana , Sowerby, but the hinge and pallial line of the former prove conelusivelv 
tliat it belongs to the genus Cyprina.

Types.— From Blackdown; Venus liurolata in the British Museum ; ('. rnstrata 
in the Bristol Museum.

Distribution.— Upper Greensand (zone of Schhenhachia rostra to) of Blackdown.

Cyprina (V bnilicardia) truncata (Sowerby), 1836. Plate X X III, fig. 3.

1830. V enu s? truncata, J. dr C. Sowerby. Trans. Geol. Soc., sor. 2, vol. iv,
pp. 242, 341, pi. xvii, fig. 3.

1850. — subtruncata, A. d'Orbirjny. Prodr. de Pal., vol. ii, p. 150.
1854. Cytiierea truncata, J. Morris. Cat. Brit. Foss., cd. 2, p. 201.
1805. Venus subtruncata, F. J. Pictet and G. Cam pi die. Foss. Terr. Crtt. Sto.

Croix (Mater. Pal. Suisse, sor. 4), p. 100.
1870 — — F. Stoliczl'a. Palseont. Iiulica, Crot. Fauna S. India,

vol. iii, p. 101 (Caryatis).

Affinities.— C. truncata is closely allied to, and probably only a variety of 
C. anrjulata. The shell is thinner, the posterior margin higher, and the anterior 
part more produced than in C. aurjulata.

This species, or variety, has hitherto been referred to Ue/o/.s* or C[itinera, but 
a specimen showing the hinge and pallial line proves that it is a Cyprina. The 
hinge agrees with that of C. aurjulata.

An example collected by the late Rev. W. Downes (Plate X X 111, fig. I) is 
more elongated and more inflated than the type of C. truncata, but agrees in o t h e r  

respects, and is probably only an individual variation.
Type.— From Blackdown; in the Bristol Museum.
Distribution.— Upper Greensand (zone of Schbruhachia eostratn) of Blackdown. 

C-YPIIIXA LIC5ERIENSIS, <VOrbvjnn, 1844.

Internal casts of a large Cyprina h a v e  been found in the  C en o m a n ia n  

Sandstone of Wilmington,' Devon, a n d  in the  e l ie r ty  b locks  in the  Koeoiie C r a w l

1 4 Crot. Fuiina S. India,’ vol. iii (1h7U), pp li’.n, 1 *»*.».
- Juk<‘s-Browii(\ 4 Crot. Rooks of Britain.’ '•*! ii (11Mi::). p 12!*



(derived from the Upper Greensand) of Aller Vale near Torquay. They have 
been identified with C. lii/rriensis, d’Orbigny,1 by Mr. Jukes-Browne, who has 
compared them with examples of that species from the Cenomanian of Vimoutiers 
and Orbiqnet, and states that the agreement is very close. The English specimens 
also resemble U. K ow lim ia, d’Orbigny,2 of which a cast only is figured by 
d’Orbigny, and was at first regarded as C. lifjrnonain. An example from 
Wilmington is in the Sedgwick Museum. Others from Aller Vale are in the 
Torquay Museum and in the Sedgwick Museum.

C y p i m n a  ( V i : x i r . K ' A i i P i A  r )  q u a p k a t a ,  iVOrhiyvy, 1811. Plate X X III , figs. G— 9.

Description.— Shell sub-rhomboidal, much inflated, rather strongly carinate, 
very inequilateral; length somewhat greater than height. Anterior margin 
rounded, passing gradually into the slightly curved ventral margin. Posterior

18-10. I socardia cretacea, IT. B. Geinitz. Char. <1. Scliicht. u. Petref. des siichs.
Kreidegeb., pt. 2, p. 53, pi. xi, 
figs. 6, 7 (non Goldfuss).

18-44. Cyprina quadrata, A. d'Orhifjnij. Pal. Frant;. Terr. Cret,, vol. iii, p. 104,
pi. cclxxvi.

18(55.

1850. — Prodr. de Pal., vol. ii, p. 161.
II. B. Grinitz. Das Quadersandst. oder Kreidegeb. in 

Deutschland, p. 156.
F. J. Pictet and G. Campiclic. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 4), 
p. 225, pi. cxv, figs. 3—5.

1873.

1870. F. Stoliezka. Palceont. Indica, Cret. Fauna S. India, 
vol. iii, p. 193.

H. B. Geinitz. Das Elbthalgeb. in Sachsen (Palieonto-
grapliica, vol. xx, pt, 2),p. 62, pi. xvii, 
figs. 14—16.

V 1877. A. Fritsch. Stud, im Gebiete der bohm. Kreidefonnat,
II Weissenberg. u. Malnitz. Schicht,, 
p. 116, fig. 76.

Ibid., I l l  Iserschicht., p. 100, fig. 65.

1897. Arctica

E. Ti essen. Zeitschr. d. deutsch. geol. Gesellsch.,
vol. xlvii, p. 486.

II. Woods. Quart. Journ. Geol. Soc., vol. liii, p. 390, 
pi. xxvii, fig. 25, pi. xxviii, fig. 1.

1 ‘ Pal. Franc. Terr. Crct.,’ vol. iii (1844), p. 103, pi. cclxxv, figs. 1, 2 ; ‘ Prodr. de Pal./ vol. ii
(1850), p. 161 ; Gueranger, ‘ Album Palcont. de la Sarthe/ 1867, p. 13, pi. xvii, figs. 1, 5. 

- Op. eit. (1844), pi. cclxxv, figs. 3, 4 ; op. eit. (1850), p. 195.



margin truncated, high. Postero-dorsal region flattened. Umbones prominent, 
anterior, curved inwards. Lunular region excavated. Ornanientation consists of 
concentric strise.

Measurements :
(i) (2) (3) (6 (•>) («) (') (*) (■•») (1U) (ii)

Length .o 54 46 57 65 26 26 46 40 . 20 15 58 mill.
Height . 46 41 34 61 24 ID 66 OO 15 58 52 „

(1—0) Gault, Folkestone.
(7—0) Rye Hill Sand, Warminster.

(10) Ckloritic Marl, Maiden Bradley.
(11) Base of Chalk, Chard.

Affinities.— In G. ligerieiisis, d’Orbigny,1 the umbones are less anterior in posi
tion, and the angle between the posterior and the dorsal margins is larger than in 
G. quad rata .

G. regularis, d’Orbigny,e is distinguished from G. qnadrala by its less inequi
lateral and more regularly globose shell, by its less incurved umbones, and the 
smaller truncation of the posterior end.

G. crassicornis (Agassiz)3 possesses a relatively higher and less inequilateral 
shell, with more prominent umbones, which are not so much curved anteriorly 
as in G. quadrata .

Remarks.— The specimens from the Gault have the shell more or less perfectly 
preserved, but most of the examples from higher beds are, like the type, in the 
form of internal casts. The specimens found in the Chalk Rock are rather 
imperfect, but do not appear to differ specifically from those found at lower 
horizons.

Type.— The locality of the type is not given by d’Orbigny, but he records 
specimens from the Cenomanian of Villers (Calvados), Rouen, St. Calais (Sartlie), 
etc.

Distribution.— Upper Gault of Folkestone. Upper Greensand (zone of Srhbm - 
bachia rest rata) of Devizes (Jide Jukcs-Browne). Rye Ilill Sand of 'Warminster. 
Base of the Chalk of Chard. Chloritic Marl of Maiden Bradley and the Isle ut 
Wight. Chalk Rock of Morgan’s Ilill near Devizes, Cuckhamsley, and Luton.

1 ‘ Pal. Frany. Terr. Civt.,’ vol. iii (1844), p. 103, pi. cclxxv, figs. 1. 2 (nut 3. 1).
2 Ibid., p. 100, pi. cclxxii, figs. 3—0 ; Pictet and Cainpiclie, ‘ Foss. Terr. Civt. Ste. Croix ( l sn »), 

p. 224, pi. cxv, figs. 1, 2.
3 ‘ Etudes crit. Moll. Foss., Myes’ (1842), p. 30, pi. viii/, tigs. 5— 10 ; Pictet and Cainpiclie. ‘ Icrr 

Crct. Ste. Croix’ ( ‘ Mater. Pal. Suisse,’ ser. 4, 1805), p. 220, pi. cxv. tigs. 0 — 8.



(,'i‘ini.S'— T kapkzii m, Meyerle v. Miihl/ehlf, 1811.
(‘ Niiturf. Frcunde zu Berlin Mag.,’ vol. v, p. G8.)

T kai'K/ium ? A i.TA iH Fo iiM E  (Keeping), 1883. Plate X X III, f ig s . 10, 11.

1883. C ypr ic a r d ia  a r c a d ifo r m is , W . K e e p i n g . Foss, etc., Neoe. Upware and
Brickhill, p. 120, pi. vi, fig. G.

Dcscriqttiun.— Shell trapezoidal, inflated; length much greater than height. 
Dorsal and ventral margins nearly straight and nearly parallel. Posterior margin 
oblique, straight or slightly curved, forming an obtuse angle with the dorsal 
margin and an acute but rounded angle with the ventral margin. Anterior margin 
rounded. Umbones near the anterior end, much curved, with a strong, rounded 
keel extending to the postero-ventral angle. The part in front of the keel is 
slightly concave, giving a faint sinuosity to the ventral margin of the valve. The 
triangular part dorsal to the keel is compressed and flattened, and slopes steeply to 
the margin. Lunule cordate. Hinge not seen.

Ornamentation consists of small, rounded radial ribs, and, at intervals, strong 
concentric laminar ridges ; both ribs and ridges are indistinct on the part dorsal to 
the keel. Length 21 mm.; height 12’5 mm. ; thickness, Id mm.

Affinities.— This species is more elongate, and the carina is more angular than 
in T. squamosum (see below).

lie  marks.— The only examples seen are the type and a specimen in Mr. J . F. 
Walker’s collection.

Tt/pr..— The type is in the Sedgwick Museum.
Distribution.— Lower Greensand, Upware.

T uauuzium ? squamosum (Kcrpiufj), 1883. Plate X X III, figs. 12— 15.

1883. C yp r ic a r d ia  squamosa, W . K e e p i n g . Foss., etc., Neoc. Upware aiul Brick-
hill, p. 120, pi. vi, 5.

Description.— Shell rounded-oblong, much inflated, highest near the posterior 
end. Dorsal margin nearly straight; the posterior forms a regular curve, which 
[lasses into the slightly concave ventral margin. Dorsal part of anterior margin 
concave, ventral part rounded. Umbones prominent, anterior, much curved. A 
broad, rounded ridge extends from the umbo to the postero-ventral extremity and 
divides the shell into two parts. The part in front of the ridge is slightly concave, 
the part above is larger and convex. Lunule cordate.

Ornamentation consists of small radial ribs, and, at rather distant intervals,



strong concentric lamella;. Tlic ornamentation is indistinct on the pint above die 
rounded ridge. Margin of valve crenulate.

Measurements :
(i) (-*) 0»> (0

Length 15 5 11 v i a 12 -'» mm
Height 12 11 n 10
Thickness 10 10 10-5 0

(1—4-) Lower Greensand, Up ware.

Affinities.— Keeping compared this species with Ga.rditn n eo ro m ien sis ,  d’Orbigny, 
to which it shows some resemblance in general form. But the faint radial ribs 
and strong concentric lamella', as well as the character of the hinge, so far as it 
can be made out, seem to connect this species with ] ’rape-in in rather than with 
Gardita.

Ti/pe.— In the Sedgwick Museum.
Distribution.— Lower Greensand, Up ware.

T rai’KZU'M ? sp. Plate XXLII, fig. 10.

1883. C y p r ic a r d ia  str iata , W. K e e p  ivy. Foss., etc., Noop. Upwnre and Frick liill.
p. 110.

Ail imperfect left valve from the Lower Greensand of Up ware, in the Sedgwick 
Museum, was identified by W. Keeping with ( [ t / j i r i r a n l i a  s t r i a t a  (Geinitz) 1 trom 
the Cenomanian of Saxony. The rihs are fewer in number than in the examples 
of C. striata figured by Geinitz.

T rapezium tpapezoidale (Router),  18-11. Plate X X I 11, ligs. 17— UK

1841. C r a ssatella  t r a pk zo id a lis , F . A . R n n o  r .

y 1847. — — - - I .  d '  A r c h  in  e .

1 8 5 0 .  C y p r i n a  I I  !>■ O c o n t ' .

1854. C y pr ica rd ia  --- -l <1 O ih i y m j .

Die Verstein. d. nord-doutscli. 
Kroidegok, p. 74, pi. ix.
i i i * . 22.

Moin. *Soc. god. do Franco, 
sor. 2, v«»1. ii. p. dn-J.

Das (.chiadorsand>t. "d«T 
Krcidogok in i>oiilscli- 
land. p. K>s ( j"irtnn ). 

l ’rodr. do 1 'a 1.. v.d. ii. p. -  P».

1 ‘ Char. d. Schicht. u. lVtref. des siidis. Kivid.-iH'|.l. 2 (1 ̂  t" >. I' I'1 ,i-
canlitoidai, (leiuitz, ‘ Das Elbthal-wh. ill Sarliseii ’ l\il;i.'<<nt«>;.:ra[’liiiu. "'I. \\. pi. 1. p -1
pi. xlviii, tigs. 11—13 ; pi. xlix, tigs. 10, *20.



1873. Cvi’Kina trapezoi dalis, II. B. Gcinifz. Das Elbtlialgeb. in Sachsen
(PalaMjntograpliica, vol. xx, 
pt. 1), p. 221b pi. 1, fig. (5
(v 5).

1889. Cypricardia — E. Hulzapfd. Die Mollusk. Aachen. Kreide
(Palaeontographica, vol. 
xxxv), p. 179.

1897. Trapezium trapezoidale, H. Wood*. Quart. Joum. Geol. Soc., vol. liii, p.
391, pi. xxviii, figs. 9, 10.

1901. Cypricardia trapezoidalis, F. Sturm. Jahrb. d. k. preussisch. geol.
Landesanst. fiir 1900, vol. xxi, 
p. 80, pi. vii, fig. 5.

1902. — — A. Wullemann. Li'meburg. Kreide (Abhandl.
d. k. preussisch. geol. 
Landesanst. N. F., Heft. 
37), p. 78, pi. ii, fig. 3 ; 
pi. iii, fig. 1.

Description.— Shell trapezoidal, rounded, inflated. Ventral margin slightly 
curved, roughly parallel to the dorsal margin, and passing gradually into the 
rounded anterior margin. Posterior margin oblique, forming an obtuse angle with 
the dorsal margin and an acute angle with the ventral margin. Umbones near the 
anterior end, much curved. A sharp, gently curving carina extends from the 
umbo to the posterior angle and cuts off a triangular and slightly concave area. 

Ornamentation consists of fine concentric lines.
Measurements .*

(i) (2) O)
Length 25 23 21 linn.
Height 17 14 11 „
Thickness . 1(3 15 15 „

(1—3) Chalk llock, Cuckhainslcy.

A cu ities.— Wollemann considers that Trupeziuni (jalicianum (Favre)1 is not 
distinct from this species, but is founded on an older example than the type of 
T. lra]>e::oi<lah'. According to Wollemann, various changes in the form of the 
shell take place during growth. Thus, in the older specimens the valves become 
more convex, the length relatively less, the posterior margin less oblique, the 
ventral margin more curved, the outline less trapezoidal, and the umbones less 
curved. This view is probably correct, but none of the English examples which I 
have seen pass beyond the stage represented by Rdmer’s type.

In Trapezium tricurinntuni (Rdiner): the umbones are less anterior in position 
than in T. 1 nt pezuitlale.

1 ‘ Moll. Foss, de la Craie de Lemberg’ (18(59), p. 109, pi. xii, tig. 3.
- 4 Die Verstein. d. nord-dcutscli. Kreidegeb.’ (1841), p. 74, pi. ix, tig. 23.



Rem arks.— This species occurs in the Chalk Rock, but is not common. All the 
specimens seen are casts, but one shows a fragment of shell.

Type.— The type is stated by Rumor to have come from the Pliincr-kalk of 
Strclilen (Dresden), but Geinitz says that he has never found the species at that 
locality.

Distribution.— Chalk Rock of Dover, Cuckhamsley, Aston Rowant, Princes 
Risborough, Thickthorn Hill (Bledlow), and Luton railway cutting.

I socardia SIM1I.TS, Soiccrby, 182G. Text-fig. 25.

182G. I socardia similis, J .  dc Min. Conch., vol. vi, p. 27. ]>1. ilxvi.
fig 1.

Family— ISOCARDIIDiE, dray.

Genus— I socardia, Lamarck, 1709. 
( ‘ Mem. Soc. Hist. Nat. Paris,’ p. 8G.)

1850.
1854.
18G5.

A. iVOrbitjny. Prodr. do Pal., vol. ii, p. 1GG.
J .  Morris. Cat. Brit. Foss., od. 2, p. 204.
F. J .  Fietct "iid G. Cuin]iirhr. Foss. Terr. Crct. Ste.

Croix (Mater. Pal. Suisse, ser. 4), 
p. 240.

1870. F. Glolir-.be Palseont. Indiea, Cret. Fauna S. India, 
vol. iii, pp. 188, 104.

Fio. 25.— Isocard ia  sim il



Descrijdinn.— Shell convex, oval, longer than high. Antero-dorsal margin 
short. Anterior margin produced, somewhat pointed, rounded, curving rapidly to 
join the slightly convex ventral margin. Posterior margin short, somewhat 
truncated. Postero-dorsal margin long, convex, with a considerable ventral slope. 
Umbo prominent, recurved. Lunular region deep. A faint carina extends from 
the umbo to the postero-ventral extremity. Ornamentation consists of growth
lines. Length 78 mm. Height 70 mm.

Remarks.— The type, a right valve, now in the British Museum, is the onljr 
undoubted example of this species which I have seen. From the nature of the 
matrix there seems no doubt that this specimen comes from the nut nmiilatu m zone. 
The hinge cannot be made out satisfactorily, but the form of the shell agrees 
closely with that typical of Isocardia.

Distribution.— Lower Greensand (zone of Donvilleiceras mannnihtturn) near 
Sand gate.1

Fam ily— LUCINTDyE, Fleming.

Cl nut a— L t tin a , J . ft. Lnajuicrc, 1797.
( ‘ Eneyc. Meth., Vers,' pi. eclxxxiv. Lamarck, ‘ Mem. Soe. Hisi. Nat. Paris,’ 1790, p. 84.)

L u c i n a ,  sp. Plate X X IV , figs. 2, 3.

Internal casts of a Lucina have been obtained from the Spilsby Sandstone 
(zone of Bclonnilcs lateralis) of Donnington and Claxby. A right valve with the 
shell preserved was found by Mr. Lamplugh in the Spilsby Sandstone at Holton 
and probably belongs to the same species as the casts. The shell bears numerous 
small concentric ridges.

L i t i x a ,  sp. Plate X X IV , figs. 4, 5.

Some internal casts and a portion of an external cast of Lucina have been

1 Isocardia / ornata, Forbes, ‘ Quart. Journ. Geol. Soe.,’ vol. i (1845), p. 242, pi. ii, fig. 10, is 
known only by the imperfect type specimen which is now in the Museum of the Geological Society 
(No. 2150), and was obtained from the Lower Greensand of Atherfield. It was referred to Ojds by 
d'Orbigny, ‘ Prodr. de Pal.,’ vol. ii (1850), p. 118.

Isocardia crijidncrras, d'Orbigny, has been recorded by Barrois from the Upper Greensand near 
Devizes. See ‘ Terrain Crct. super, de l’Angleterre et de l’lrlande' (1870). p. 01.



found in the Lower Greensand 1 of Blackgang, Shanklin, and I’arliani Lark. The 
outline is nearly circular and the convexity small or moderate. The ornamenta
tion consists of concentric ribs and flat interspaces.

L ucina, sp. Plate X X IV , fig. 6.

A specimen with the two valves united was obtained by the late ('. J . A. 
Meyer from the Lower Greensand (Ferruginous Sands) of Shanklin, and appears 
to belong to a distinct species. The shell is regularly convex, slightly higher than 
long, and the lunule is deeply depressed. The ornamentation consists of numerous, 
small, regular, concentric ribs.

L ucina ? sculpta, Phillips , 1820. Plate XXIV , figs. - 9 .

1829.

1844.

1850.

1854.
1862.
1866.

1871.

1906.

L u c i n a  s c u l p t a , J. Phillijis. Gcol. Yorks., pp. 1 22 ,  170 ,  pi. ii, fig. 15

(p. ‘25*2, ed. 3).
— — A. d'Orbitjmj. Pal. Franc;. Terr. Crct., vol. iii, p. 118,

pi. cclxxxiii, figs. 1—4.
— — E. Eiclim ild. Zcitsclir. d. clout sell, geol. Gosollscli..

vol. ii, p. 471.
— — A. iVOrbif/inj. Prodr. do Pal., vol. ii, p. 118.
— — J. Morris. Cat. Brit. Foss., cd. 2, p. 208.
— — J. G. Chant. Man. do Conchy 1., vol. ii, p. 110, fig. 571.
— — F. J. Pictet and G. Campichc. Foss. Terr. Crct. Ste.

Croix (Mater. Pal. Suisse, ser. 4 ;.
p. 201.

—  —  F. Stnliczka. Pakuont. Indica, Crct. Fauna S. India.
vol. iii, p. 252.

— — A. Wtdlemann. Pic Biv. u. Gastrop. norddoutsch. Gaults,
p. 277.

Description.— Shell very convex, higher than long, with angular outline. 
Antcro-dorsal margin long, concave. Postero-dorsal margin long, convex. Anglos 
occur at the ventral limit of the lunule, at the junction ot the anterior and ventral 
margins, near the posterior part of the ventral margin, and at the ventral limit 
and the middle of the escutcheon. Umbones high, prominent, sharp, curved

1 Lucina arduennensis, d'Orbigny, and L. Ditpiniana, d Orbigny, have been recorded by l»*pl»*\ 
from the Lower Greensand of the Weald. I have not seen any specimens which could bo idontitiod 
with those species. Two imperfect left valves from the Lower Greensand ot Athortiold. n-ov in tin- 
Museum of the Geological Society, were referred by Forbes to L. tjlnlnjnmn*. hovmorio. \\ ith««ut 
letter specimens it is difficult to determine the genus to which Forbes >pooiim n> he|..mr. Soo I 
‘ Quart. Journ. Geol. Soc..’ vol. i. (1815), p. 240; Leyniorie. • M. m. S«»e _r« • »1 do I i-.m* o. \..l \ 
(1842), p. 4, pi. iii, fig. 8.



anteriorly. Ridges extend from the umbo to the angles at the margin of the 
valve; the parts between the ridges are flattened. Lunule large, ovate, divided 
into an inner and an outer part by a ridge. Escutcheon very large, consisting of 
a median lanceolate part which is much depressed and separated by a sharp edge 
from a largo concave outer portion.

Ornamentation consists of broad concentric ridges which run parallel to the 
margin of the valve and end abruptly at the lunule and escutcheon. Very fine, 
sometimes indistinct, ribs occur on the ridges and interspaces.

Ajlinitir.s*.— Larina scnljdu is quite unlike any other Cretaceous species. Its 
angular outline and large concave escutcheon give it an unusual appearance. 
Externally it shows some resemblance to some species of Tlnjasira}l but the hinge 
and adductor impressions are at present unknown. Stoliczka regarded it as 
probably a true Larina.

Ttrmarks.— I have seen only four specimens, of which three are in the British 
Museum and one is in the Museum of Practical Geology.

Ti/ftr.— The type cannot be found. It is stated to have come from the Speeton 
(day (r zone of lirlnnnitas minimus).

]>istrihutinn.— Lower Gault (Bed vi) of Folkestone.

L ucina tenkka (Smrrrhj/), lSoO. Plate X X IV , figs. 10— 14.

183C>. V enus ? tenera , J .  do C. Snwerby. Trans. Geol. Soc., ser. 2, vol. iv, pp. 114,
335, pi. xi, fi£. 7.

1854. — — J. Morris. Cat. Brit. Foss., cil. 2, p. 231.
1885. — — (? L ucina), F. J .  Pi dot and G. Campiclie. Foss. Terr.

Civt. Ste. Croix (Mater.
Pal. Suisse, ser. 4), p. 180.

1870. - (? Caryatis), F. Sttdiczka. Palrcont. Intliea, Cret. Fauna
S. India, vol. iii, p. 1G0.

1875. L ucina — A. J .  Jub's-Browno. Quart. Journ. Geol. Soc., vol. xxxi, p.
300, pi. xv, fi<js. 10—12.

7h'srrijrfion.— Shell oval, moderately convex, longer than high, inequilateral, 
the anterior part longer and higher than the posterior part. Anterior margin 
regularly rounded, passing gradually into the curved ventral margin. Posterior 
margin somewhat truncated, forming an obtuse angle with the postcro-dorsal 
margin. Umbones of moderate size with a slight forward curvature. Lunule 
elongate, depressed, limited by a carina. Escutcheon large, not distinctly limited.

1 A.rinna, Sowcrbv ; Cryptodnn. Turton.



Ornamentation consists of numerous, regular, strong, concentric ribs wliicli become 
smaller near the antero-dorsal and postero-dorsal margins.

Measurements .*
(i) (-) O) (1) (•’0

Length ] 5 14 1:5 1 2 o \)
Height 14 12 11 11 7 5
Thickness 8 7 . <V5

(1—5) Gault, Folkestone.
— 1*5

Affinities.— In form and ornamentation this species resembles //. Sanr/m-Cmri.v, 
Pictet and Campiche,1 2 but is much smaller and relatively longer.

Type.— The type came from the Gault of Folkestone, but cannot now be 
found. The specimens figured by Jukes-Browne are in the Sedgwick Museum, 
Cambridge.

Distribution.— Gault of Folkestone and Black Veil. Cambridge Greensand. 
Upper Greensand (zone of Schlivubachia roslrata) of Devizes.

Lucix.v D ownesi, sp. nov. Plate X X IV , figs. 1 ■> a — r .

Description.— Shell oval or nearly orbicular, moderately convex, slightly inequi
lateral, longer than high, postero-dorsal part compressed. Anterior and ventral 
margins rounded. Posterior margin less convex than the anterior, forming an 
obtuse angle with the convex postero-dorsal margin. LTnbones of moderate size. 
Lunule elongate. Ornamentation consists of numerous regular, concentric, lamellar 
ribs separated by broad, flat interspaces with fine concentric ribs.

Measurements :
(i)

Length 32 20 mm
Height 28-5 24 „
Thickness 14 ??

(1, *2) Blackilown.

Affinities.— This species resembles L. Curniirltnna, d Orbigny,- Irom the 
Xeocomian, but the umboncs are less prominent and the shell is less inequilateral. 
It is also similar to l/. subnumismalis, d’Orbigny,’ irom the Aachen (ireen>and, 
but the ribs are more numerous and the antero-dorsal margin has a greater

1 “ Terr. Cret. Ste. Croix “ ( ‘ Mater. Pal. Suisse,' ser. 4, 18*W). p. 1>I- rxxii. tig. *
2 • Pal. Fran*,*. Terr. Cret.,’ vol. iii (1844). p. 110. pt. -elxxxi, tigs. 4 -  o.

Hol/apfel, “ Die Mollusk. Aaelien. Krei.le" (* Paheontogr.q.hiea,' vol. xxxv. 1 **••). p. 1>7. 
pi. xix. figs. 1—3. Ravu, ‘ Mollusk. i Danmarks Kri-ltail. I. Lainellil.r.' (lt'ogi. v lg.'. |.l. iv.

tig- 21.



ventral .slope. rr i i e  ribs are more numerous than in Larina  A rrcis,  d’Orbigny,1 
from the Cenomanian.

I)isfribii.fhut. — Upper Greensand (zone of Srlihm bachia rnslrala) of Blackdown. 
Upper Greensand near Lyme Regis.

LrnxA risuM, Sutrrrb;/, Itf.’Ki. Plate X X IV , figs. 10— Id.

1830. L ucina 1'ISUM. J . tie C. Sold rh

1850. A. (f Orbnjn if.
1854. J . Morris. Cat
1871. F. Stotirda. ;

Non 1814. A. ii Orbujnij.

r — 1808. A. Briart ami 1

oil, pi. xvi, tig. 14.

Pal icon t. Indica, Cret. Fauna 8. India, vol. 
iii, p. *252.

figs. 3—5 (L . Corn ltdiana, p. lid).
L. Cornet. Melik* do Bracquegnies (Mem. 

corn*. et Mem. des Sav. etrangers, vol. 
xxxiv), p. GO, pi. viii, figs. 18—21.

Ih’scriptiuii.— Shell small, very convex, with nearly circular outline, slightly 
inequilateral; length and height nearly equal. Anterior and ventral margins 
forming a regular curve; posterior margin slightly truncated, forming an obtuse 
angle with the postero-dorsal margin. Umbones rather large. Lunule ovate, 
broad, depressed. Escutcheon indistinctly limited. Ornamentation consists of 
concentric ribs, with growth-rings at intervals.

Mra.sK rente lit# :
(i) (-’) (:i)

Length 5 1-5 1 nmi
Height 4-!* 4-:5 1 ..
Thickness o’5 3 -'•> „

(1 — 3) Blackdown.

l innarbs .— The form referred to L. jtisiuu by Briart and Cornet is much larger 
than the English examples of that species, and also differs in its relatively longer 
and more compressed shell.

Ti/pr.— From Blackdown ; in the Bristol Museum.
Distribution.— Upper Greensand (zone of >S rhhrnbachia rod rata)  of Blackdown.

1 ‘ Prodr.de Pal.,’ vol. ii (1850), p. 102. Gueranger, ‘ Album Paleont. de la Sartlie' (1807), 
p. 12, pi. xv, fig. 15. The hinge figured by Gueranger does not agree with Lucina. Stoliczka suggests 
that this speeies belongs to Cyprimeriti, see ‘ Palmont. Indiea, Cret. Fauna S. India’ (1871), 
pp. 104, 253.



Fa mill/— COR BI D iE, F all.

■ Genus— Coi?r.im.f,A, J .  Morris ami J . Lyer/t, 1858. 
( ‘ M o l l .  G r e a t  O o l . , ’ p t .  ii,  p .  0 1 . )

C o r b i c e l b a  c l a x b i e n s i s ,  sp. nov. Plate XXIV , f i g s .  20— 20.

Description .— Shell oval, regularly convex, slightly inequilateral, anterior part 
rather larger than the posterior part, length equal to nearly 1 \ times the height. 
Anterior margin rounded. Ventral margin convex, curving rapidly to join the pos
terior margin which forms an angle with the nearly straight postero-dorsal margin. 
ITmbones broad, inconspicuous, scarcely curved, close together. Surface of shell 
smooth except for growth-lines.

M easurements:
(i) (2) (3) (0

Length 88 37 80 27
Height 26 25 21 P.)

( 1 — 4 )  C l a x b y  I r o n s t o n e ,  B o n n i w o r t l i  H a v e n .

Rem arks.—The genus Corbirella does not appear to have been recognised in 
deposits of Cretaceous age, but since it is present in the Portlandian its occurrence 
in the lower part of the Speeton Series of Lincolnshire causes no surprise.

C. claxbiensis is similar in outline to some forms of C. l ‘‘Haii, de Loriol,1 from 
the Portlandian.

Type.— In the Sedgwick Museum, Cambridge.
Distribution.— Spilsby Sandstone (zone of laiemuites lateralis) of Claxby and 

Donnington. Claxby Ironstone (zone of R. lateralis) of Benniworth Haven.

Genus— S bileba, J .  Roirerby, 1822.
( ‘ M i n .  C o n c h . , ’ v o l .  iv ,  p .  4 1 . )

Spiucka cokrugata, Sowerbi/, 1822. Plate XX IV , fi<r. 21 ; Plate XXV, liirs. 1, 2 ;
text-fief. 2(>.

1822. SPITiF.RA CORRUOATA, J .  Sntrrrhtj. Mill. Condi., Vnl. iv. p. 42. pi. cooxxw. 
1842. V enus corpiformis, A .  Lrijnirrir. Mom. S«»o. »1 ■ d»* Prance. sor. -. '"1

v. ]>. l pi. v, fi'-r- s-

1 D o  L o r i o l  a i u l  P e l l a t ,  ‘ J u r a s s .  d o  Boulo^nc-sur-iner ( 1  *#■»).  p. »*#. pi . \ iv .  li'_r 1 2

21



18-14.

1 8 4 5 .

1 8 5 0 .

1 8 5 4 .

1 8 5 5 .

1850.

1859.

1 8 0 5 .

1 8 0 0 .

18G9.

1871.

? 1877. 

1897. 

1899.

Cardium  galloprovinciale, P. Matheron. Catal. Foss. <lu Depart, (los
Bouclies-du-Rhone, p. 155, 
pi. xvii, fiĵ s. 1, 2.

Corbis cordiformis, A. (VOrbit/ny. Pal. Fran?. Terr. Cret., vol. iii, p. Ill ,
pi. cclxxix.

— corrugata, E . Forbes. Quart. Journ. Geol. Soc., vol. i, p. 239.
— — d'Orbif/ny. Prodr. de Pal., vol. ii, p. 78.

Sphjera — J .  Morris. Cat. Brit. Foss., ed. 2, p. 224.
Cordis —  G. Cotteau. Moll. Foss, de rYonne, p. 80.

— — F . J .  Pictet and E. Renevier. Foss. Terr. Aptien (Mater.
Pal. Suisse, ser. 1), p. 70, pi. viii, 
fig- 3.

— cordiform is, J .  Yitanova-y-Piera. Mem. geog.-a^ric. de Castellon,
pi. iii, fig. 13.

— corrugata, H. Coqnand. Mon. Aptien de l’Espagne, p. 11G. 
F imbria  — F. J .  Pictet and G. Campiche. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, 
ser. 4), p. 279.

PALiFOCORBis cordiform is, T. A. Conrad. Ainer. Journ. Conch., vol. v,
p. 101.

SpiijEra corrugata, F. StoliczJca. Palrcont. Indica, Cret. Fauna S. India,
vol. iii, pp. 247, 252.

Corbis of. corrugata, G. Rohm. Zeitschr. d. deutscli. geol. Gesellscli., vol.
xxix, p. 240.

— corrugata, K. Gcrhardt. Neues Jalirb. filr Min., etc., Beil.-Bd. xi,
p. 180.

F im bria  — A. Wollemann. Zeitschr. der deutscli. geol. Gesellscli.,
vol. li, p. 592.

Description .— Shell large, stout, inflated, subglobular, slightly inequilateral, 
height and length nearly equal. Anterior margin rounded, forming an angle with the 
hinge-margin, and passing gradually into the ventral margin with which it forms 
a regular curve. The ventral margin curves rapidly towards the posterior margin, 
which makes an obtuse angle with the hinge-margin. Lunulc flattened or depressed, 
with a swollen lower margin which is separated from the rest of the valve by a 
furrow. Escutcheon triangular, limited by a furrow which passes from the umbo 
to the posterior margin. Umbones large, prominent, curved anteriorly. Ornamen
tation consists of broad, strong, unequal, concentric ridges which arc more numerous 
on the middle than on the anterior and posterior parts of the shell. The concentric 
ridges are crossed by numerous, small, radial ribs.

Measurement* :
(1) (2) (3) (4)

Length o:> 81 80 70 mm
Height 8:1 77 OS ,,

( 1 — 4 )  L o w e r  G r e e n s a n d ,  A l l i o r f i e l d .



Remark#.— This species is the type of the genus It is fairly common
in the Perna-bed of the Isle of Wight. A young example is figured by d’Orbigny.

Type.— The type was obtained by Professor Sedgwick from the Per mi-bed of 
Sandown, but cannot now be found.

Flu. UG. — Sphxra corntjala,  Sow. Lower Uruensaiul, near Ilythe. Mu.soiun oi' Fraetieal (ieulo^y,
No. 11)710. Dorsal view. x *.

Distribution.— Lower Greensand (Perna-bed and Crackers) of Athertield ; also 
recorded by Fitton from Beds viii and xiv. Ilythe Beds of Ilythe and Maidstone. 
Recorded by Topley from the Atherfield Beds of Pcasmarsh and Shalford ; the 
Hytlie Beds of Lympe; and the Sandgate Beds of Sandgate.1

S itleka, sp. Plate XXV , fig. 3.

A small specimen from the Chalk Marl of Chard appears to b e lo n g  to a distinct 
species. It is much smaller than 8. cornujata, also relatively longer, more oval in 
outline, and less inflated. The escutcheon is not defined, the lunule is small or 
absent, and the antero-dorsal margins are thick and prominent. The concentric 
ridges resemble those of 8. corrm/ata, but the radial ribs are more distinct. L e n g t h  

10’5 m m .; height 14 mm.; thickness 12*5 mm.

1 T h e  t y p e  o f  C u r b i s  /  J i b r u s a ,  F o r b e s ,  f r o m  P c a s m a r s h ,  is in  t h e  M u s e u m  o t  t h e  ( i e n l o ^ i e a l  

S o c i e t y  ( R  2 1 5 4 ) ,  b u t  is  t o o  i m p e r f e c t  f o r  d e t e r m i n a t i o n .  F o r b e s .  * Q u a r t .  J o u r n .  ( t o o l .  S u e . ,  vo l .  i 

( 1 8 4 5 ) ,  p .  2 3 D .



(Jenna—M UTIELLA, Stuludca, 1871.
( ‘ Palaeoiit. Indioa, Cret. Fauna S. India,’ p. 247.)

Mutieij.a ? (,'analktlata (Soicrrbi/), 183G. Plate XXV , figs. 4— C).

1836. P etricola canaliculata, J. de C. Suiverby. Trans. Geol. Soc., ser. 2, vol.
iv, pp. 241, 341, pi. xvi, 
%  11.

— — nuciformis, Soiccrby. Ibid., pp. 241, 341, pi. xvi, lî . 10.
1850. Cardium canaliculatum, A. d'Orbiyny. Prodr. de Pal., vol. ii, p. 103.
— — nuciforme, d'Orbiyny. Ibid., p. 163.

1854. P etricola ? canaliculata, / .  Morris. Cat. Brit. Foss., ed. 2, p. 220.
— nuciformis, Morris. Ibid., p. 220.

1866. Cardium canaliculatum, F. J. Pictet and G. Canii>iehe. Foss. Terr. Civt.
Ste. Croix (Mater. Pal. 
Suisse, ser. 4), p. 270.

1865-66. P etricola nuciformis, Pictet and Canqtiche. Ibid., pp. 163, 276.
1870. — canaliculata (Cardium), F. StuliczJca. Palieont. Indica,

Cret. Fauna S. India, vol. 
iii, p. 141.

— — nuciformis (? Coruis) , Stoliczka. Ibid., p. 141.

lJeaeriplion .— Shell inflated, outline more or less orbicular, inequilateral, length 
and height equal. Margins rounded. Anterior margin less convex than the pos
terior margin. The latter makes an obtuse angle with postero-dorsal margin and 
curves rapidly to join the ventral margin. The margin in front of the umbo 
expands. Unibones large, contiguous, curving inward and forward. No lunule.

Ornamentation consists of numerous, regular, radial ribs, separated by narrow 
furrows, and crossed by narrow concentric ridges which are more prominent 
on the posterior part of the shell than elsewhere. Inner margins of the valves 
crenulate.

There are two cardinal teeth in the left valve and one in the right. Behind 
the umbo a long, nearly straight, sharp ridge forms the inner margin of the 
ligament groove.

Mcaauremcnta :
(i) (-j O) (i)

Length i2U-5 11) 17 M-5
Height 20-5 11) 17 14*5

_(1—4) Blackdown.
AjJinities.— The generic position of this species has been for a long time a 

matter of doubt, but no one appears to have accepted Sowcrby’s view. The



species is rare, and the opinions expressed by various authors appear to have been 
based entirely on the figures given by Sowerby.

The hinge is similar to that of Mutiella coaretain (Zittel),1 but shows some points 
of difference : thus the transverse corrugations or teeth on the expanded anterior 
margin appear to be absent, and the terminal posterior lateral tooth cannot be 
recognised with certainty. The points of resemblance, however, and the similarity 
in the form of the shell and the character of the ornamentation seem sufficient 
to justify the assignment of this species either to Mutiella or to a closely 
allied genus.

From the figures given by Sowerby, Petricola uucifonuis appears to differ con
siderably from P. caiialiculata, but after an examination of the type of the former 
I am led to the conclusion that it is not specifically distinct from the hitter; it 
differs only in being more inequilateral, and the apparent difference in the orna
mentation is due to the imperfect preservation of the surface of the shell in 
P. nucifurmis.

'Types.— From Blackdown. The type of Petricola caiialiculata cannot be found. 
The type of P. nucifurmis is in the Bristol Museum.

Distribution.— Upper Greensand (zone of Scltheiibachia rustrata) of Blackdown, 
and Peak Hill, near Sidmouth.

M u t i e l l a  k o t u n d a t a  (d’Orbiyuy), 1814.

1844*. Cokbis kotundata, A. d'Orbiyny. Pill. Franc;. Terr. Civt., vul. iii, p IP!,
pi. cclxxx, tigs. 1 4 ,

1850. — — — Prodr. do Pal., vul. ii, p. 102.
1807. — — E. G lie ramjet-. Album Pak'ont. do la Sartlie, p. 15,

pi. xix, figs. 10, 11.
1870. — — F. Rnmer. Geol. v. Obersehles., p. 04U.
1871. Mutiella kotundata, F. Stuliczka. Paheunt. Indiea, Cret Fauna S. India,

vul. iii, pp. -47, 252.
1800. Cokbis kotundata, A. J. Jnkes-Bruwne and W. Hilt. Quart. Journ. Cool.

Sue., vul. Iii, p. 15o.

A portion of a right valve of Mutiella rutundata  from the Cenomanian (Bed 1 1) 
of Dunscombe, South Devon, was found and determined by the late C. *J. A. 
Meyer. An internal cast was collected from Bed 10 of Beer Head by Mr. Jukcs- 
Browne, who also records the species from the Chloritic Marl of Maiden Bradley,

1 Fimbria coarctata, Zittel, ‘ Die Biv. d. Gosaugeb.,’ pt. i (1804), p. 44, pi. vii, fitr. 5. lie!erred by 
Stoliczka, and subsequently by Zittel and by G. Muller, to the genus Mutulla. Compare also the 
hinge of Mutiella rutundata figured by Guerauger, ‘ Album Palcont. de la Sarthe (180/), pi. xix, 
fig. 11.



and the Chalk Marl of Chard. The specimens seen are not sufficiently perfect for 
figuring.

M. rotumlata is the type of the genus Mutirlhi. In France this species is found 
in the Cenomanian of Le Mans, Sartlie, Rouen, etc.1

Familij— UNICARDIID.E, Fischrr.

(tonus— UxirAKUIl’M, A. (V<)rb'ujHif, 18D. 
(‘ Prodr. de Pal.,’ vul. i, p. 218.)

IInk/akiui/ m c j.axjjii;xsk, sp. nov. Plate XXV , figs. 7 u 9 b.

JhwrijitioH .— Shell large, oval, inflated, with somewhat flattened sides, very 
inequilateral; anterior part much longer than posterior part. Anterior margin 
well rounded, passing gradually into the antero-dorsal margin, and into the ventral 
margin, which is only slightly curved. Posterior margin truncated. Unibones 
broad, curved inward and slightly forward. In front of the umbones the shell is 
depressed.

Ornamentation consists of narrow, sharp, prominent, somewhat irregular con
centric ribs separated by relatively broad, concave interspaces.

Mousu/’cmruts :
(i)

Length 52 40 nun,
Height 45 44 „

(1 ,2 )  Bcnniworth Haven.

Affinities.— In this species the umbones are not so high and the posterior part 
of the shell is longer than in U. heterorlitum  (d’Orbigny)”; also the ribs appear to 
be narrow and sharper.

T j/j jc .— In the Sedgwick Museum, Cambridge.
Distribution.— Claxby Ironstone (zone of Jtdriuuilcs lateralis) of Henniworth 

Haven, Lincolnshire.

1 Cw'bts'f Morisoniy Woods, from the Chalk Rock of Cuckhamsley, is at present known hy two 
imperfect valves only. The hinge cannot he seen, and the generic position ot the species is still 
uncertain. See Woods, ‘ Quart. Journ. Geol. Soc.,’ vol. liii, p. 302, pi. xxviii, tigs. 13, 14.

- In Murchison, de Verneuil and de Kevserling, ‘ Gcol. Russie de l’Europe,’ vol. ii (1845), p. 4(30, 
pi. xxxix, tigs. 0, 10. D Orhignv, ‘ Prodr. de Pal.,' vol. i (1840), p. 3(37. Eichwald, ‘ Letlnea Rossica, 
vol. ii (18(38), p. 047. Two examples of U. heteruclitum from the Lower Volgian, near Moscow, are in 
Mr. Lamplugirs collection.



U nioardium  v e c t e n se , sp. nov. Plate. XXV , figs. 8 — 11.

Description.— Shell thin, much inflated, oval or slightly subquadrate, inequi
lateral, the anterior part rather larger than the posterior part; length a little 
greater than height. Antero-dorsal margin short, nearly straight. Anterior 
margin rounded, making an obtuse angle with the antero-dorsal margin, and 
curving rapidly to join the moderately convex ventral margin. Posterior margin 
rounded, slightly truncated. Postero-dorsal margin slightly convex, rmbones 
prominent, contiguous, curving inward and forward. Ornamentation consists of 
numerous, strong, somewhat irregular, concentric ribs. Ligament in a long, 
narrow groove. Teeth absent or poorly developed.

Measurements:

Length
Height

(1) G) («) (0
20 18 1(3 12 mm.
19 17 15 11-2 .,

(1—4) Crackers Atherfield.
Affinities.— The shell is relatively higher, the umbones more prominent, and 

the ribs rather stronger than in I . Elmu/i, dc Loriol.1
Distribution.— Lower Greensand: Crackers of Atherfield, Pm-nn-bed of Sandown, 

and Ferruginous Sands of Shanklin.

UNieARDirM, sp. Plate X X V , fig. 12.

A specimen of Fnirardium  from the tapper Greensand of South Devon 2 was 
collected by Sir H. T. Dc la Beclie and is now in the Museum of the Geological 
Society, No. 1580. It resembles U. rectensc, but the umbones are not so promi
nent and the ribs are smaller, more numerous, and more regular.

Uxioakdium ? OAUI.TINTM (Pictet a ml Tin we), 1852.

1852. CoKBIS FAULTIN'A, F. J .  Piet if anti IF. Jtoii.r. Moll.  Foss. Gl'CS Volfs <le
Geneve, p. 418, pi. xxxiv, lit;.

lSCC). F i m b r i a  — F. J .  P ich t amt G. Cmiijiirlir. Foss. Terr. Orel. .Ste.
Croix (Mater. l ’al. Suisse, ser. 4). 
p. 282. pi. exxii, fi ŝ. 4.

1871. —  — F. Stillirzlcn. Palieont. Imliea. ( ' le t .  Fauna S. Iinlia.
vol. iii, p. 252.

1875. C'orbis — A . J .  Jiil'i'n-Proirm . Quart. .Tourn. Geol. Soe.. vol. \\\i.
|i. aim, pi. \v, li_' 1*.

1 ‘ Gault tie C'osne ’ (18H2), |>. 70. pi. viii. livs. Pi 1*>.
- Prolialilv from near Snlnioutli or lllaelotovn.



Two internal casts from the Cambridge Greensand (derived from the Gault) 
were identified by ]\Ir. Jukcs-Browne as Cnrhis (jnuUhia, Pictet and Roux. The 
specimens are in the Sedgwick Museum, and no other examples appear to have 
1) een found. The type of 0. r/mtltina came from the Gault of Saxonct. In 
external form this species agrees closely with Vnicardinm , but the hinge is 
unknown, so that the generic position cannot be determined with certainty.

UxiCAIiPIUM KINOMEKIENSE (MtUlte//), 1822. Plate X X V , figs. 13, 14.

1822. 
1850. 
185 k 
isr»5.

Non 1850.

1872.

187

— 1883.
— 1880. 
— 1807.

V e n u s? r in g m er ien sis , G. Mantcll. Foss. S. Downs, p. 120, pi. xxv, fig. 5. 
P anop/EA — A. (VOrhigny. Prodr. do Pal., vol. ii, p. 157. 
U nicardium  r in g m er ien se , J. Morris. Cat. Brit. Foss., od. 2, p. 220. 
Cardium — F. J. Pictet nfid (}. Compichc. Foss. Terr. Civt.

Sto. Croix (Matit. Pal. Snisso, 
sor. 4), p. 105.

A rc a r ing m erensis, H. B. Gcinitz. Das Quadorsandst. odor Kreidegeb. in
Deutschland, p. 102.

Mutiei.la ringmerensis, Tf. B. Gcinitz. Das Elbthalgeb. in Sachson (Pal-
ooontographica, vol. xx, pt. 2), 
p. 01, pi. xvi, figs. 11-13.

— — A. Fritsch. Stud, im Gebiote dor bolim. Ivroido-
format. II Woissonborg. u. Mai nit/.. 
Schicht., p. 115, fig. 75.

— — Fritsch. Ibid. I l l  Iserschiclit., p. 100, fig. 04.
— — Fritsch. Ibid. IV Toplitz. Schicht., p. 78.
— — Fritsch. Ibid. VI Chlomek. Schicht., p. 54, fig. 50.

Description.— Shell subquadrate, rounded, inflated, antero-dorsal part com
pressed, length rather greater than height, inequilateral, anterior part larger than 
the posterior part. Antero-dorsal margin nearly straight. Anterior margin 
moderately convex, making an obtuse angle with the antero-dorsal margin and 
curving rapidly near the ventral margin. The latter is moderately convex and 
curves upward to join the posterior margin, which is slight^ curved, and forms 
an obtuse angle with the postcro-dorsal margin. Umbones large, prominent, 
contiguous, curving forward. Ornamentation consists of strong, narrow, con
centric ridges.

Measurements :
(i) P)

Length 12 3(1 mm.
Height . . 38 . 31 ,,

( 1 )  C h a l k  M a r l ,  T i t h c r l e i g h .

( 2 )  C h a l k  M a r l ,  C h a r d s t n c k .



R em arks .— The specimens from the Planer-kalk of Strehlen -which -wore 
referred to this species by Geinitz appear to be related to Mutidla roarduta 
(Zittel).1

Type.— The type came from the Chalk Marl of Middleham, but cannot now' be 
found.

Distribution.— Upper Greensand (zone of Schlomharhia rostrata) of Devizes. 
Base of Chalk Marl of Titherleigh and Chardstock. Chalk Marl of Middleham 
and Ringmer.

[Systematic position not determined.]

Genus— T iietiroxia , F. Stoliczka, 1 8 7 0 .

(‘ Palaeont. Indica, Cret. Fauna S. India,’ vol. iii, p. 158. Thetis, J. do C. Sowerby, ‘ Min. Condi.,* 
vol. vi, 182G, p. 19. Non Thetis, Oken, 1815. Syn. Fimhriella, Stoliczka, op. cit., p. 21(3.)

The genus Thctironia [ Thetis] has been placed in the family Vcncridas by 
Deshayes, d’Orbigny, Chenu, Stoliczka, Zittel, Fischer, Dali, and other authors, on 
account of the presence of the acutely angular line which has often been regarded 
as a pallial sinus. This angular line appears as a deep groove on internal casts, 
and must consequently have been a prominent rib on the interior of the shell. In 
its position and rib-like form it is quite unlike the pallial sinus of any lamellibranclv 
and it seems to be a structure of an entirely different nature, probably serving, as was 
suggested by S. P. Woodward 3 merely to strengthen the thin shell. Thetironia is 
further distinguished from the Veneridae by its hinge, which is of quite a different 
type (see Plate X X V I, figs. 10/>, 14). Stoliczka, in referring this genus to the 
Veneridae and sub-family Dosiniinre, says: “ There can be little doubt
that all the external characters indicate a close appproach to the recent 
Clementia ” ; the hinge, however, which seems to have been unknown to Stoliczka, 
shows that this view of the relationship of Thetironia cannot be maintained.

A concentric ridge seen near the ventral margin on some internal casts of 
Thetironia has been regarded by some authors as evidence of a simple pallial line; 
but the presence in some specimens of several similar ridges at different distances 
from the margin suggests that they are really of the nature of growth-rings (see 
Plate X X V I, fig. G).

Thetironia was identified with roromjfa by 8. P. Woodward ( 1 1 )  and by II.

1 G. Muller, ‘ Mollusk. Untersen. v. Braunschweig u. Usede* 
3 De Loriol compared it with Lnrinopsis, but the differences 

and the angular rib of Thetironia are considerable.
3 ‘ Manual of the Mollusca,’ ed. 1 (1851), p. dl9; ed.

“ unibones strengthened inside by a posterior lamina.

(1898), p. GO.
lief ween the pallial sinus of that genus 

:> (1875). p. 191. Woodward <ays.



and A. Adams (1858). Deshayes (1858), and Pictet and Campiclie (1805), 
though considering them allied forms, did not regard them as generically 
identical. The latter authors had little confidence in the suggested relationship of 
Thrtironia to Venus, but in the absence of specimens furnishing decisive evidence 
they left the former genus in the family Venerida?. In its external form and thin 
shell Thrtironia shows some resemblance to Poromtja, but the conspicuous internal 
ligament found in the latter is absent in the former.

In a systematic list of Mollusca, J . E. Gray 1 placed Thrtironia in the Lucinida?, 
but gave no reasons for assigning it to that family  ̂ Although elongate markings 
do occur in the interior of some species of Lnrina , they show but little resemblance 
to the angular rib of Thrtironia. Further, the hinge is unlike that typical of Lucina ; 
for although in some few species (r. <j. L. t/ihha, L. pennsylvanira) in which the 
umbones have a considerable anterior curvature, the positions of the cardinal teeth 
become somewhat similar to those in Thrtironia, yet this is clearly a secondary 
character due to torsion and cannot be taken as evidence of any affinity between 
Lnrina, and Thrtironia.

The hinge in some of the Oorbida?, such as Spluvriola, Gonodon, and Mutiella 
resembles that of Thrtironia, but is far stouter, and the shell is much thicker. The 
hinge in Unictmlinm also is somewhat similar to that of Thrtironia, since lateral 
teeth are absent, but the cardinals are less developed. Vnicardinm , however, 
differs from Thrtironia in the character of its ornamentation and in the form of 
the shell.

In both form and position the teeth of Thrtironia show a striking resemblance 
to the cardinal teeth of the Cardiida? (especially to Protocardia), and the hinge- 
margin in front of the umbo expands in a similar way ; some further resemblance 
is seen in the position and prominence of the external ligament, and in the general 
form of the shell, which is similar to that of the nearly smooth Cardium  (Srrriprs) 
ljraadandicuni, Chemnitz/2 The greater development of ornamentation on the 
posterior part than on the remainder of the shell in Thrtironia is also suggestive 
of some forms of Protocardia. The position of the cardinal teeth in the Cardiidm 
is practically constant and is a character of systematic importance ; so that the 
close resemblance between these teeth in Thrtironia and in the Cardiidie seems to 
indicate a real relationship. Opposed to this, however, is the absence of lateral 
teeth3 in Thrtironia ; but although these teeth are usually found in the Cardiida?,

1 ‘ Synopsis Brit. Mils.,’ ed. 44 (1842), p. 91.
2 Although d'Orbignv placed Theiironia in the Veneridoe, he recognised that in some respects it 

clearly resembles Cardium. See ‘ Pal. Fran9. Terr. Crct.,’ vol. iii (184b), p. 451.
3 In the ‘ Additions and Corrections ’ to li is Monograph St oliezka states that in Tlietironia itjnobiUs 

there arc* two cardinals and a minute1 posterior lateral in the right valve, and three cardinals in the 
left valve1. ‘ Pahi'ont. Tnelica, Cret. Fauna S. Indica ' (1871), p. 485.



yet they are occasionally absent. Other differences are seen in the very thin and 
punctate shell, and in the internal rib.

Nothing closely resembling the internal rib of Thetironia seems to be known in 
any other lamellibranch. But in some Jurassic and Cretaceous 1 species of Proto- 
cartlia a rib, either single or A-shaped, is found at the inner boundary of the 
posterior area ; this, however, differs from the rib of Thetironia, in that it reaches 
the margin of the valve and is not continued anteriorly to the neighbourhood of 
the anterior adductor.

It seems, therefore, that although Thetironia resembles the Cardiidse in several 
respects, yet the points of difference are too great to allow of its being included in 
that family.

T h et ir o n ia  minor  ( Sowerb/ / ) ,  182G. Plate XXV , figs. Ion  
figs. 1— 8.

Plate XXVI,

1822.
182(3.

1829.
1841.

1845.

1840.

1832-58.

1854.

1805.

1870.

1884.

1898.

Venus, G. Mantell. Foss. S. Downs, p. 73.
Thetis minor, J. de C. Sowerby. Min. Conch., vol. vi, p. 21, pi. dxiii,

tigs. 0 (? 5).
— — M. J. L. Defranee. Diet. Sei. Nat., vol. liv, p. 275. 

Sowerbii, F. A. llonier. Dio Verstein. d. nord-deutscli. lvreidegeb.
p. 72 (jHirtim).

— — var. « minor, var. 0. major. E. Forbes. Quart. Jouru.
Gool. Sue., vol. i, p. 242.

laevigata, .1. d'Orbiyny. Pal. Fram;. Terr. Crct., vol. iii, p. 452,
pi. ccclxxxvii, tigs. 1— 3.

minor, G. P. Desha yes. Trait e Element. Conchyl., vol. i, p. 575,
pi. xxii, tigs. 3, 4.

— — J. Morris. Cat. Drit. Foss., ed. 2, p. 227.
— S. P. Woodward. Manual of the Mollusca, tig. 221 (on

p. 318).
— — F. J. Pictet and G. Campiehc. Foss. Terr. Civt. Ste. Croix

(Mater. Pal. Suisse, ser. 4), 
p. 202, pi. exii, tig. 4.

l .evigata, Pictet and Campiehe. Ibid., p. 208, pi. exii, figs. 2, 8. 
T hetironia minor, F. Stoliczka. Paheont. ludiea, Cret. Fauna S. India,

vol. iii, p. 158.
T hetis minor, O. Weerth. Die Fauna des Neoeoin. iin Teufoburg. Waldo

(Paheont. Abliandl., vol. ii), p. 41, pi. ix, 
tigs, 5, 0.

— ljevigata, E. G. Skeat and I". Madsm. Jur. Neoc. and Gault
Doulders in Denmark, 
p. 170, pi. vi, tigs. 7 9.

1 Part of this rib is seen in a figure given by 
(“ Mater. Pal. Suisse,” ser. 4, 1800), pi. exxi, tig. 7a.

Pictet and Campiclie, ‘ Terr. Civt. Ste. Croix'



1805. T hetis minor, F. Vogel. Holliindiscli. Kreidc, p. 58.
1000 — — A. Wullemann. Die Biv. u. Giistrop. d. deutseh. u. liolland.

Neocoms, p. 118.

Non 18 id.

— 1850.
— 1808.

A. d'Orbigny. Pal. Franc. Terr. Crct., vol. iii, p. 453, pi.
ceclxxxvii, fî s. 4—7. 

d'Orbigny. Prodr. de Pal., vol. ii, p. 130.
E. v. Eichwald. Letluea lvossica, vol. ii, p. 707, pi. xxvi, 

%  *>■

.Description.— Shell oval, rounded, convex, slightly (sometimes moderately) 
inequilateral; length rather greater than height. Margins forming nearly 
regular curves ; anterior margin less convex than the posterior, making a rounded 
angle where it meets the nearly straight antero-dorsal margin. Umbones promi
nent, rather broad, close together, more or less curved forward. Lunular region 
depressed, not limited. Postero-dorsal region sometimes slightly compressed.

Ornamentation consists of slightly-raised concentric lines at regular intervals 
with less distinct lines between ; and of regular rows of radial pits, which on the 
posterior part of the shell are replaced by rows of short spiny projections or 
minute tubercles.

A long, acutely angular rib extends from the level of the posterior adductor 
to near the umbo. The front part of this rib is continued to near the anterior 
adductor, but is less prominent than the angular p art; at first it curves ventrally, 
and afterwards dorsally, the last part being somewhat angular.

Measurements ;
(i) (-*) (3) (i) (3) (o) (7) («) (10) (ii)

Length 81 80 27 2G'5 25 28 80 2G 20 17*5 17 mm.
Height 28-5 29 25 25 24 21-5 to •VI 28-5 18 10*5 1G „

(1—0) Crackers, Atlierfield.
(7—11) Internal casts, Lower Greensand, Shanklin.

Affinities.— Pictet and Campiclie separated, but with considerable hesita
tion, the examples of Thetironia found in the Crackers of Atlierfield from 
those found in the Ferruginous Rock of Shanklin. The former they referred to 
T. h eclja ta , d’Orbigny (non Sowerby) ; whilst the latter are typical of T. minor. 
There is, as stated by those authors, considerable difficulty in comparing 
specimens from the two localities owing to their different states of preserva
tion. Those from Atlierfield have the shell well preserved in nearly all
cases, although not uncommonly the original form has been somewhat modified 
by crushing. The specimens from Shanklin, on the other hand, are nearly always 
casts, but owing to the hardness of the rock they retain their original form 
more perfectly.

Pictet and Campiclie thought that the Atlierfield form was less convex and



more inequilateral than the Shanklin form. After comparing a considerable number 
of specimens I find that those from Atherfield are, as a rule, slightly less convex ; 
but the more inequilateral character is not constant; specimens of the same s h ‘ 
are commonly quite as nearly equilateral, but the inequilateral character becomes 
more marked with age. Since larger forms are more common at Atherfield than 
at Shanklin, one may at first sight get the impression that there is a real difference 
in the inequilateral character. I have not seen any specimen from Atherfield so 
inequilateral as the form figured by Pictet and Campiehe appears to be, and I think 
it is probable that their specimen was somewhat distorted by crushing.

T. genevensis, Pictet and Roux,1 is distinguished from T. minor by the height ami 
length being equal, by its more nearly equilateral form, and by a difference in the 
curvature of the rib in front of the angular part.

Rem arks.— Thetironia has been recorded by Phillips and Judd from the 
Speeton Clay, but I have not seen any examples from that deposit. In some 
collections from Speeton specimens of Gyprina have been identified as Thrtironia.

Type.— Fig. G, Lower Greensand of Shanklin ; in the British Museum. The 
original of fig. 5 from near Lyme Regis has not been seen.

Distribution.— Lower Greensand : Crackers of Atherfield ; also recorded by 
Fitt-on from the Pc’nm-bed and Beds vi, viii, ix, x, xiii, and xiv between Ather
field and Blackgang Chine. Ferruginous Sands of Shanklin. Atherfield Beds of 
East Shalford. Ilytlie Beds of Hytlie. Sandgate Beds of Sandgate, etc. Folke
stone Beds of Folkestone.

TllETlKOXlA E.EV1UATA (Smcrfbi/), ISIS. 1‘late XXVI, tigs. •'— 11.

1818. Cokuula l .evigata, J. Sotcvrby. Min. Conch., vol. iii, p. I t. I>1. o i\.
fiŝ s. 1, 2.

1820. T hetis major, J. de C. Sotrerby. Ihid., vol. vi, p. 2n, pi. dxiii, tills. 1 - t. 
1829. — — M. J . L. Defiance. Diet. Sci. Nat., vol. liv, p. 270.
1850. Unicakdium lacvigatum, A. d'Orbiyny. l ’rodr. »lo l*al., vol. ii, p. It'd.
1851. T hetis l .evigata, J. Morris. Cat. l l r i t .  Foss., oil. 2, p. 227.
— — major, Morris, Ihid., oil. 2, p. 227.

1802. — — J. U. Chain. Manuol do Coiuhvl., vol. ii. p. 90, li-. Hi.5.
1805. — — F. J. Pictet mu! G. Camjdche. Foss. Torr. Civt Sto. Croix

( M a t e r .  l ’a l .  S u i s s o ,  s o r .  t ) .  p p .  2 0 9 .  

* 2 1 0 ,  p i .  c x i i ,  t i g .  5 .

1 Pictet and Roux, ‘ Moll. Foss. Gres verts de Geneve’ (1852), p. 1-0. pi. xxx, tig. -• 1
Campiehe, ‘ Terr. Cret. de Ste. Croix ’ (1865), p. 206, pi. exii. tig. 7. Illinois records 7. <icn>ctn-<i* tr.»m 
the Upper Greensand of Lulworth, but I have not seen anv specimens ; see Barrois, 1 err. Lift. »Supu. 
de TAngleterre,’ etc. (1876), p. 00.



r 1808. T hetis major, .1. Briart and F. L. Cornet. Mcule dc Bracquogiiics (Mem.
eour. et Mem. des Sav. Grangers, vol. 
xxxiv), p. 83, pi. vii, figs. 14, 15.

1871. F im hriella  l .evigata , F. Stoliezka. Paheont. Iiulica, Cret. Fauna S.
Iudia, vol. iii, p. 240.

1882. T hetis major, P. de Loriol. Gault de Cosne, p. 01, pi. viii, figs. 0—8.
f 1874. — — W. Dames. Zeitschr. d. deutsch. geol. Gesellsch., vol. xxvi,

p. 700, pi. xxi, fig. 4.
1885. — — F. Nutlimj. liie Fauna d. baltiscli. Cenuman. (Palieont.

Abliaudl., vol. ii), p. 2i», pi. v, fig. 0.

Non 1845.

1840.

1850.

? — 1852. 

'  1808 .

Sower mi var. ii major, F. Forbes. Quart. Journ. Geul. Sue., vol. i,
p. 242.

— 3iajor , A. d'Orbujny. Pal. Fram;. Terr. Cret., vol. iii, p. 454, vol.
ccclxxxvii, figs. 8—10.

— laevigata, d'Orbbjny. Ibid., vol. iii, p. 452, pi. ccclxxxvii, figs. 1—3.
— — d'Orbbjnij. Prodr. de Pal., vol. ii, p. 118.
— major, tVOrbitjntj. Ibid., vol. ii, p. 100.
— Sow err v i, It. Kner. Denkschr. d. k. Akad. Wissenscli. Wien, Matli.-

nat. Cl., vol. iii, p. 311, pi. xvi, tig. 21.
— 3iajor, F. v. Fiehwald. Letliuxi llossiea, vol. ii, p. 708.

Mfutsn renients :
(i) (»> (1) (5) (Ii) (7) («) («)

Length 17 42 41 3!) 30-0 29-5 22-o oo 13 mm.
Height . 48 40 30 o7 27 28 21 22 13 „

(1—0) Blackdown.

Affinities.— This species is closely allied to T. minor, with which it was united 
by Homer under the name T. tiuicerbii, hut it possesses relatively higher and 
narrower unibones than T. minor. T. herbjata  is commonly of larger size than 
rl\ minor, and as in the case of the latter, the large forms are more inequilateral 
than the small forms. A rather small example was figured by Sowerby as Corhuht 
lierhjata, and was taken by Stoliczka as the type of a new genus Fimhriella, but it 
proves to lie, as was suggested by Pictet and Campiche, an example of T. major.

The hinge can be seen in some specimens from Blackdown (Plate X X V I, figs. 
U) h, 14). It consists of two small conical or tubercular teeth just below the 
umbo of each valve. In the right valve the teeth are placed one above the other, 
but the dorsal tooth is slightly in front of the ventral and rather smaller than the 
latter. In the left valve the teeth are side by side, nearly on the same level, 
and the anterior tooth is rather larger than the posterior. Lateral teeth are 
absent. The external ligament is short and prominent.

Types.— The type of Corhnla hrrifjata, from Blackdown, and the types of 
Thetis major, from Blackdown and Devizes, are in the British Museum. T. major 
is the type of the genus Thetis, Sowerby.



Distribution.— Gault of Black Ven. Upper Greensand (zone of Schhnthncliiu 
rostrata) of Blackdown, Potterne, Devizes, ami near Lyme Regis. Recorded by 
Price from tlie Gault of Folkestone.

Fam ily—T ELLIN ID /L , Deshayes.

Genus— T e le in a , Linn.rus.
( ‘ Syst. Nat.,’ ed. 10, 1758, p. G74; ed. 12, 17G7, p. 111G.)

T eelixa  C arteroni, tVOrbiyny, 1845. Plate X X V I, figs. 15, Hi.

1842. T ellina ? vel P sammobia ? angulata, Desha yes in A. Lcymcrie. Mem. Soc.
geol. de France, vol. v, pp. 3, 24, 
pi. iii, fig. 6 (non T. anyutata, L.).

1845. — angulata ?, F. Forbes. Quart. Journ. Geol. Soc., vol. i, p. 239.
— T ellina Carteroni, A. d'Orbiyny. Pal. Franc. Terr. Cret., vol. iii, p. 420,

pi. ccclxxx, figs. 1, 2.
1850. — — (VOrhiyny. Prodr. de Pal., vol. ii, p. 75.
1861. - — P. tie Loriol. Anini. Invert. Foss. Mt. Salcve, p. 59,

pi. vii, fig. 2.
1865. — — F. J. Pictet and G. Cam pi die. Foss. Terr. Civt. Sic.

Croix (Mater. Pal. Suisse, ser.
4), p. 134.

1870. — — F. Stolirzka. PaloDont. Iiulica, Cret. Fauna S. India,
vol. iii, p. 123.

1884. — — 0. Weerth. Die Fauna des Neocom. im Teutolmrg.
Walde (Pakoont. Abhaudl., vol. ii), 
p. 41.

1895. — G. J faas. Zeitschr. d. deutscli. geol. Gesellscli., vol.
xlvii, p .  257.

1900. — — A. Wollemann. Die Biv. u. Gastrop. d. deutseli. u.
holland. Neocoms, p. 121.

Description.—Shell elongate, much compressed, inequilateral, length equal to 
more than twice the height. Anterior margin rounded, curving rapidly to join 
the slightly curved ventral margin. Posterior margin oblique, forming an angle 
with the ventral margin. A shallow furrow passes from the umbo to tin* middle 
of the ventral margin. Umbones small, curved forward. A sharp carina extends 
in a curve from the umbo to the postero-ventral angle, and cuts off a narrow, 
flattened, postero-dorsal area. Ornamentation consists of line radial ribs on tin1 
anterior and posterior parts of the valves, especially just in front of the carina ; 
growth-lines distinct.



Measurements :
(i) (-') (3) O)

LengthO :J9-2 30 38 30 mm.
Height 17 10 . 1G-5

(1—4) Crackers, Atherfield.
15-2 „

All! ii 11! es.— The English specimens differ from the figure of T. Oarteroni given
by d’Orbigny in the greater curvature of the carina, the narrower postero-dorsal 
area, and the greater upward bend of the anterior end of the shell. Professor 
Boule has kindly examined the specimen figured by d’Orbigny, and states that 
the carina is more curved and the postero-dorsal area narrower than represented 
in the figure; also the anterior part has been restored. Professor Boule has also 
compared a photograph of a specimen from Atherfield with d’Orbigny’s specimen 
and considers that they do not differ specifically. Pictet and Campiclic were able 
to compare English with French specimens, and the principal difference which they 
noted was the occurrence of fine radial ribs on the posterior part of the shell in 
English specimens; but I find that those ribs arc indistinct or absent in specimens 
which are not quite perfectly preserved.

The figure of T. angnlata given by Deshayes appears to differ from T. Oarteremi 
in its more elongate form and the greater length of the anterior region, but these 
differences are probably due to the imperfection of the specimen. Previous writers 
have not regarded it as distinct from d’Orbigny’s T. Carteroni.

Stoliczka regarded T. ('arteroni as a typical Tellina. It resembles closely the 
sub-genus Plujlloilu, Schumacher.

One specimen from Atherfield (Plate X X V  I, fig. 17) differs from the other 
examples of this species in the occurrence of strong radial ribs on the posterior 
part of the shell. It may be only a variety of T. Carteroni.

Type.—From the Neocomian of Vendeuvre ; the original cannot be found. The 
specimen figured by d’Orbigny came from Marolles.

])istrihution.— Lower Greensand (Crackers) of Atherfield. Atherfield Beds 
of Fast Shalford.

T k i . u x a  sTKiATn.ninr.s, Stuliczka, 1870. Plate X X V I, figs. 18, 19; Plate X X V II, 
fig. 1.

1821. T ellina  striatula , J. tie C. Smcerby. Min. Conch., vol. v, p. 79, pl.cccclvi,
fig. 1 (non T. striatula, Olivi, 
Bolton, Lamarck).

A. tVOrbitjHij. Protlr. <lo Pal., vol. ii, p. l.r>0.
J. Morris. Cat. Brit. Foss., eel. 2, p. 220.

mo.
m i.



18(35. T allin a striatula , F. J. Pictet and G. Campiche. Foss. Torr. Cn't. Sto.
Croix (Mattr. Pal. Suisse, ser.
4), p. 130.

1870. — (T ellin e l l a ) stkiatuloides, F. Stvliczka. Palsuout. Iiulica, Cret.
Fauna S. India, vol. 
iii, p. 123.

Description.— Shell elongate-oval, compressed, inequilateral; length equal to 
about twice the height; the anterior part longer than the posterior part. Anterior 
margin rounded. Ventral margin slightly curved, making an angle with the 
posterior margin. Posterior margin oblique, curved near the postero-ventral 
angle, and forming an obtuse angle with the postero-dorsal margin. Umboncs 
inconspicuous, only slightly curved. A rounded carina extends in a nearly straight 
line from the umbo to the postero-vcntral angle, and cuts off a flattened postero- 
dorsal area. Ornamentation consists of small radial ribs on the postero-dorsal area 
and on the part just in front of the carina; also on a small part of the shell near 
the anterior margin. Fine concentric lines are also present, and are more 
distinct on the anterior and posterior parts of the shell than elsewhere. Pallial 
sinus relatively small, somewhat angular.

Measurements :
( i )  (2)

Length 30 27 mm.
Height . 14*5 . 13'2 ,,

(1—2) Blackd o w n.

Affinities.— Stoliczka placed this species in the sub-genus 7W////e//u, with which 
it agrees closely in external form, but the oblique cardinal teeth resemble more 
closely those of the sub-genus Paliwvurra.

Type.—From Blackdown; in the British Museum.
Distribution.—Upper Greensand (zone of Schlaiihachin rostrata) of Blackdown 

and Haldon. Recorded by Jukes-Browne from the higher part of the zone of 
Pecten asper in North Dorset.

Section— P al.komikka, P. St<>lic::ka, 1870.
( ‘ Palauont. Indiea, Cret. Fauna S. India,’ vol. iii, p. 110.)

T ellina (P al.eomu;ka) inasqualis, Soiccrb;/, 1824. Plate X X V I I ,  tigs. 2 — s.

1824. T ellina  injequalis, J. de C. Snwerby. Min. C«»uch., vol. v. p. n *. pi.
ovclvi. tiir. 2.

A.d'Orbitjuy. Prodr. do Pal., vol. ii. p. 15* ( jHirtim). 
J. Munis. Cat. Brit. Foss., od. 2. p. 220.

1850. A iicopagia 
1854. T ellina



r 1808. T ellina  in .e ^ualis , A. Briart and F. L. Curnd. Meule de Bracquegnies
(Mein. cour. et Mem. des Saw 
ctrangers, vol. xxxiv), p. 77, pi. 
viii, figs. 24, 25.

lS7o. A ucoi*auia —  ( L ineakia), F. Stuliczka. Palaeont. Indica, Cret.
Fauna S. India, vol. 
iii, p. 124.

Non 1845. T ellina  — ?, E. Forbes. Quart. Journ. Geol. Sot*., vol. i, p. 230.

Description.— Shell oval, moderately inequilateral; length rather more than 
Li times the height; left valve less convex than the right. Anterior part of 
valves rounded. Posterior margin convex, subtruncate, more or less oblique, 
forming a blunt angle with the ventral margin. A slight carina extends from the 
umbo to the postero-ventral angle and cuts off a flattened postero-dorsal area. 
Umbones moderately prominent. Pallial sinus large, rounded. Postero-dorsal 
area ornamented with small radial ribs; the remainder of the shell smooth 
except for growth-lines.

M easurements:
a) (2) (i) (0)

Length 29 28 27 . 2G 2:J-.j 18 mm.
Height 18-5 . 18 . 17 . 1G'5 . U -5 11 „
Thickness . 9 7<j  . 8 . 7-20. G'5 ? 5

(1—0) Blackdown.

Ajjinities.—  T. stritjata Goldfuss,1 from the Aachen Greensand, is similar in 
form to T. iiuequalis, but possesses fine radial ornamentation over the entire surface 
of the shell. T. Uoijana, d’Orbignyr L also similar in form, but appears to be more 
nearly equilateral and without radial ribs.

A species of Tellina found in the Menlo de Bracquegnies was referred to 
T. unequal is by Briart and Cornet, but it appears to differ in some respects from 
the latter. The specimens which I have seen from Bracquegnies are not 
sufficiently well preserved to enable me to express a definite opinion as to their 
relationship to T. iiurqualis.

Type.— Prom the Upper Greensand of Blackdown ; in the British Museum.
Distribution.— Upper Greensand (zone of Seldn nlntcltia mslrata) of Blackdown 

and llaldon. Recorded by Jukes-Browne from the Upper Greensand of Devizes 
and the Isle of Wight.

1 ‘ Petrel’. Germ.,’ vol. ii (1840), p. 234, pi. cxlvii, fig. 18. Holzapfel, ‘ Die Mollusk. Aachen. 
Kreide ’ (Paheontographica, vol. xxxv, 1880), p. 150, pi. xi, tigs. 0-10. This species is the tvpe of the 
sub-genus or section Palu'intera, Stoliczka, 1870.

- ‘ Pal. Franc. Terr. Cret.,’ vol. iii (1845), p. 422, pi. ccclxxx, tigs. 0-11.



Sub-genus— L inearia, T. A. Conrml, 18(50.

( ‘ Journ. Acad. Nat. Sci. Pliilad.,’ ser. 2, vol. iv, p. 270. and ‘ Amor. J<mrn. Cmicli.,' v..I, vi
[1870], p .  78.)

T et.uxa  (L tnearta), sp. Plate X X V II, fig. 9.

Description.— Shell oval, moderately convex with flattened sides, nearly 
equilateral. Anterior margin rounded. Ventral margin slightly convex. Posterior 
margin slightly truncated, rounded. Umbones inconspicuous. Postero-dorsal 
region slightly compressed, but not limited by a carina.

Ornamentation consists of numerous, strong, regular, concentric ribs separated 
by narrow grooves ; and a few small radial ribs on the anterior and posterior 
parts, those on the latter sometimes not reaching the margin. Length llbo mm.; 
height 10’5 mm.

Affinities.— This species, of which only a few examples have been seen, is 
closely allied to, if not identical with, T. RauJiniirna (d’Orbigny),1 but the posterior 
ribs are less prominent. The shell is less elongate than is d’Orbigny’s type, but 
scarcely differs in this respect from the example figured by Pictet and Campiche. It 
is more elongate and has the postero-dorsal region less flattened than in 
T. snbconcentricn (d’Orbignj").2 T. snbherc;/niea, Maas, is another similar form.

Distribution.— Lower Greensand (Crackers) of Athcrfield. Atherfield Beds of 
East Shalford.3

T etj.ixa (L ixearta) si'RTExnsTRTATA, (VOrbitjny, 185'L Plate X X V II, figs. 10— L).

183G. A mpiiidesma? tenuistriatum, J .  dr C. Soircrhy. Trans. Geol. Soe., ser. 2,
vol. iv, pp. 23!>, 311, 
pi. xvi, f i g .  7.

1850. T ellina subtenuistriata, A. (VOrbitjny. Prodr. do Pal., vol. ii, p. 150
(non T.trnuistriata, Peshayes, 
1821).

1854. A mphidesma? tenuistriatum, J .  Morris. Cat. Prit. Foss., ed. 2, p. 183.

1 For references see p. 17G, footnotes 1 and 2.
2 Some specimens from the Folkestone Beds of Folkestone agree in form with T. fiuhronrmtnrn, 

hut owing to the imperfect preservation of the surface the character of the ornament at ion cannot hr 
made out satisfactorily.

s It is possible that Ttllina wytmlis, Mantell (now. and.), from the Lower (invnsand of Parham, 
may he the form described above. Mantell, ‘ Trans. Geol. Soc..’ ser. 2. vol. iii ( 1*2'.)). p 211



18G5. T ellina subtenuistriata, F. J. Pictet and G. Campiche. Foss. Terr. Cret.
Ste. Croix (Mater. Pal. 
Suisse, ser. 4), pp. 132, 
138.

1870. A mphidesma tenuistriatum, F. StoliczJca. Palaoont. Indica, Cret. Fauna
S. India, vol. iii, p. I l l  
(? Thracia or Tellina).

Description.— Shell oval, of moderate convexity, nearly equilateral. Anterior 
margin rounded ; ventral margin moderately convex ; posterior margin truncated, 
more or less oblique, forming a blunt angle with the ventral margin, and an obtuse 
angle with the postero-dorsal margin. Umbones rather broad, scarcely curved. 
Postero-dorsal part of shell compressed and flattened.

Ornamentation consists of numerous strong, regular, concentric ribs, and of a 
few small radial ribs on the anterior part, and of a larger number on the postero- 
dorsal region and the part just in front of it.

Measurements:
(i) (2) (2)

Length 19 IS 17
Height 13-5 . 13 11-5

(1—4) Blackdown.
Affinities.— This species resembles Tellina liim liniana (d’Orbigny),1 but possesses 

a relatively shorter and higher shell, with a more convex ventral margin and more 
numerous radial ribs. In form it approaches more nearly the examples from the 
Gault of the Perte du Rhone figured by Pictet and Campiche,2 but in the latter 
the posterior extremity is more angular and the posterior ribs more prominent and 
limited to the postero-dorsal region.

T. subtenuistriata also resembles T. subcovcentrica (d’Orbigny),3 but is more 
nearly equilateral and the ventral border is more convex.

It differs from the species from the Lower Greensand described above in the 
flattened postero-dorsal region, the more angular posterior extremity, the smaller 
apical angle, the larger curvature of the ventral margin, and greater relative 
height. T. subheret/nica, Maas,1 is another similar form.

Remarks.— The type is somewhat imperfectly preserved, but the radial ribs on 
the anterior and posterior parts, which are not shown in Sowerby’s figure, can be 
made out satisfactorily. The size of the apical angle and the outline of the shell 
vary in different examples.

1 ‘ Pal. Franc;. Terr. Cret.,’ vol. iii (1845), p. 411, pi. ccclxxviii, figs. 7-10.
- Pictet and Campiche, ‘ Terr. Cret. Ste. Croix’ (18G5), p. 141, pi. cix, figs. 1-3.
3 Op. cit., p. 410, pi. ccclxxviii, figs. 1-G, and ‘ Prodr. de Pal.,’ vol. iii (1850), p. 75. Pictet and 

Renevier, ‘ Foss. Terr. Aptien’ (Mater. Pal. Suisse, ser. 1, 185G), p. GO, pi. vii, fig. 7.
1 ‘ Zeitschr. der deutsch. geol. Gesellscli.,’ vol. xlvii (1805), p. 258, pi. vi, figs. 3, 4.



Type.— From Blackdown; in the Bristol Museum.
Distribution.— Upper Greensand (zone of Schhcnbachia rostrata) of Blackdown.

T ellixa  ( L inearly) sp. Plate X X V II, figs. 14— 1(3.

Description.— Shell oval, moderately convex, with flattened sides, nearly equi
lateral. Anterior and posterior margins rounded. Ventral margin only slightly 
curved, and nearly parallel with the dorsal margin. Umbones broad, nearly median. 
Postero-dorsal part of valve flattened, rather large, limited by a faint carina.

Ornamentation consists of numerous small, regular, concentric ribs, and 
numerous small radial ribs on the postero-dorsal area and near the anterior end.

Measurements :
(i) (2) (3)

Length 17 15 14 mm.
Height 12 . 10 0*5 ,,

(1—3) Blackdown.
Affinities.— This species resembles T. llanliniana  (d’Orbigny), but the radial 

ribs are much more numerous. It is also similar to the form from the Lower 
Greensand described above, and to T. subhereynica, Maas.

Distribution.—Upper Greensand (zone of Schhcnbachia rostrata) of Blackdown.

Fam ily— M ACT R U LE , Gray.

Genus— M actra, Linnivus, 1707.
( ‘ Svst. Nat.,’ o«l. 12, v<>1. i, p. 1125.)

M actra, sp. Plate X X V II, figs. 17, IS.

A few specimens which resemble Mactra externally, but of which the hinge has 
not been seen, were found in the Lotver Greensand (Ferruginous Sands) of Shank- 
lin by the late C. J . A. Meyer. They are rather larger and relatively higher than 
M. auyulata, and the carina is less distinct. The surface of the shell is ornamented 
with small concentric ribs.

M aoira angci.-vta, Sowcrby, 1840. Plate X X V II, figs. 10—24.

1836. Mactra ? anc.ui.ata, J. </»■ C. Smi-rrhi/. Trans. (iml. S<><•.. sit. 2. v.>1 iv.
pp. 2 1-1. 311. pi. xvi. tie

1850. Mactra anoui.ata. A. it'Orhiiiin/. I’rmlr. Or I’al., vnl. ii, p l >s



1854. Mactiia angulata, J. Morris. Cat. Brit. Foss., ed. 2, p. 200.
1805. — F. J. Pictet and (1. Cumpiclie. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. 
Suisse, ser. 4), p. 120.

1870. — F. Stoliczka Palrcont. Indica, Cret. Fauna S. India,
vol. iii, pp. 55, 50.

Non 1851. — J. Muller. Petrel, der Aachen. Kreidef., pt. 2, p. 00
( =  M. Bosquet iana, Stoliczka).

-  1001. — — F. Sturm. Jalirb. d. k. preuss. geol. Landesanst. fiir.
11)00, vol. xxi, p. 84, pi. viii, fio. 1.

Description .— Shell small, convex, subtriangular, slightly inequilateral, with 
the antero- and postero-dorsal parts bending rapidly to the margins. Antero- 
dorsal margin long. Anterior margin rounded. Ventral margin convex, forming 
an angle with the posterior margin, which is truncated, oblique, and slightly convex. 
Umbones prominent, pointed, curved inwards, with a carina which extends in a 
gentle curve to the postero-ventral angle. Ornamentation consists of fine con
centric ribs, which become fewer and stronger near the antero-dorsal and postero- 
dorsal margin.n

Measurements :
(i) (2) (=0 (4)

Length I t 18 1ft 8 mm.
Height 12 lor,  . 8 ^ J  5

(1—4) Blackdown.

Affinities.—In form and ornamentation M. angutata resembles M. 1 Yarrenana, 
Meek and Ilayden,1 but the latter is of larger size and the umbones show a distinct 
anterior curvature.

A species found in the Aachen Greensand, now known as M . Dosguetiana, 
Stoliczka, was identified with M. angulata. by Muller, but is distinguished from 
the latter, as Stoliczka pointed out, by its greater length, smaller convexity, rounded 
posterior margin, and other characters.

Type.— From Blackdown ; in the Bristol Museum.
Distribution.— Upper Greensand (zone of Schhrnluchio rostratu) of Blackdown 

and llaldon. Recorded by Barrois from the Upper Greensand of Lulworth and 
by Jukes-Browne from the equivalent of the Blackdown Beds at Sidmouth.

1 Meek, ‘ Invert. Grot. «aml Tort. Foss. U. Missouri ’ (1870), p. 208, pi. xxx, fisg- 
‘ Mesozoic Foss.' ((leol. Surv. Canada), vol. i (1870). p. 112, pi. xvii, fî . 0, pi. xix, fî . 3.

Wliitenves,



PTYCHOMYA. 17(J

Fam ily— V liN ER ID Ji, Lmrh.

Haul*— P ty c h o m y a , L. AtjtiHxiz, 1812.
( ‘ Etudes crit. Moll. Foss.’ ; Myes, p. xviii, pi. xi, figs, J, 4.)

Ptychomya RomNAMJiNA (iCUvbhjmj), 18-14. Plate X X V II, tigs. 21—2(3.

1842-45. P tychomya plana, L. Ayassiz. Etudes crit, Moll. Foss.; Mves, p. xviii
(1845), pi. xi, figs. :J, 4 (1842).

1844. Ckassatella kohinaldina, A. d'Orb'ujntj. Pal. Franc. Terr. Crct., vol. iii,
p. 75, pi. cclxiv, figs. lU—Id.

1845. —

1850. —
1854. —
1855. —
18(3(3. P tychomya

F. Forbes. Quart. Journ. Geol. Sue., vol. i,
p. 241.

d' (Jrbitjny. Prodr. de Pal., vol. ii, p. 77.
J. Mums. Cat, llrit, Foss., ed. 2, p. 1 P(J.
G. Cot tea tt. Moll. Foss, de 1 'Yon lie, p. 71.
F. J. Futet and G. Canipiche. Foss. Terr. Crct.

Ste. Croix (Mater. Pal. Suisse, 
ser. 4), p. 352, pi. cxxvii,
figs. 2—(3.

18(39. Hadioconcha — T. A. Conrad. Amer. Journ. Conch., vol. v,
p. 47.

Ih'scrijjtiun.— Shell oval-oblong, elongate, convex, but with flattened .sides, very 
inequilateral, anterior part rather higher than the posterior part. Anterior 
margin regularly rounded. Ventral margin only slightly curved, nearly parallel 
to the dorsal margin. Posterior margin oblique, forming an acute angle with the 
ventral margin and an obtuse angle with the slightly curved postero-dorsal margin. 
Umbones inconspicuous. On the postero-dorsal side of a line from the umbone to 
the posterior extremity the shell is flattened. Lunule narrow, elongate.

Ornamentation consists of strong radial ribs, which are sometimes more or less 
nodose. Those on the posterior part of the shell are stronger and separated by 
broader furrows than those on the anterior part. The ribs which reach the 
posterior margin start from the umbo; the others start from a line between the 
umbo and a point on the opposite margin which is about a quarter of the distance 
from the anterior to the posterior end. In front of this line the ribs torm a 
considerable curve; behind it they are only slightly curved; the ribs meet at an 
acute angle at the line mentioned forming either a A throughout or a chevron M, 
on the ventral part. The postero-dorsal margin is ornamented with strong nodose 
ridges.



Measurements :

Length
Height

(i)
80
44

(3)
69 mm.

(1—3), Perwa-bed, Atherfield.

A (JinHies.— Forbes states that English examples of this species were identified 
by comparison with French specimens. I have not seen any foreign examples of 
P. Robhuihlina, but the English specimens appear to differ from those figured by 
d’Orbigny and by Pictet and Campiche in their greater convexity and larger size, 
in the more acute angle which the ribs make at the dorso-ventral line, and in the 
somewhat less anterior position of that line. In all these respects the English 
examples approach more nearly to P. neocomiensis (de Loriol),1 but differ from that 
species in their more elongate form. It seems, however, not unlikely that a large 
number of specimens might show that P. Robinahlina and l\ neocomiensis are not 
specifically distinct. In connection with this, attention may be called to Nucnla 
(Acila) bicirtjata, Sowerby, in which the ornamentation is somewhat similar and 
shows considerable variation.

The genus Pti/chomya was placed in the Crassatellitidm by Pictet and Campiche 
and by Stoliczka. Its resemblance to Circe (Crista) was pointed out and fully 
discussed by Dames,2 whose view of its systematic position is accepted by Fischer.

Remarks.— The date of the plate on which Agassiz figured Pti/chomi/a, plana  is 
earlier, but the text relating to it is later than d’Orbigny’s figure and description 
of Crassatella Robinaldina. Since the specimen figured by Agassiz is rather 
unsatisfactory and d’Orbigny’s name has been used by nearly all writers it seems 
desirable to retain the latter.

Distribution.— Lower Greensand (/Vnm-bed) of Atherfield. Ferruginous 
Sands of Shanklin. Hytlie Beds of Hythe, Lympne, and Maidstone.

1 Pictet ami Campiche, “ Terr. Crct. Ste. Cruix ” ( ‘ Mater. Pal. Suisse,’ ser. 4, 18(Jb), p. 855, 
pi. cxxvii, fî s. 9—12.

2 ‘ Zeitsclir. d. deutsch. geol. Gesellscli.,’ vol. xxv (1878), p. 374, pi. xii, 1—4.
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dniuti— D o s i n i o i 's i s , T. .1. Cnimt<l, I8(il.
( ‘ Proc. Acini. Nut. Sci. Philadelphia.,’ p. 212.)

DOSINIOI’SIS SIHSKUTUNDA (Suirrrhl/), 1 830. Plate X X V I I I ,  ligs. 1— 0.

1836. Cythek.ua subkotunda, ■/. </<■ C. Suwerbi/ . Trans. Ceil. Sue., ser. ■_*, vol. iv,
pp. 240, 241, pi. xvii, tî . 2.

1850. V enus — A. iVOrbiyny. Prodr. do Pal., vol. ii, p. 151).
1854. Cythekea — J . Morris. Cut. Bi it. Foss., cd. 2, p. 201.
1870. Venus — F. Htulirzlca. Pahuoiit. ludica, Cret. Fauna S.

India, vul. iii, p. 101 (Caryntis).

Description.— Shell rather thick, rounded, oval or somewhat orbicular, of small 
or moderate convexity; length rather greater than height; moderately, sometimes 
considerably, inequilateral. Antero-dorsal margin long, concave. Anterior 
margin rounded, passing gradually into the considerably curved ventral margin. 
Postero-dorsal margin very long, convex, with a considerable ventral slope. 
Posterior margin rounded. Umbones small, pointed, close together, slightly 
curved anteriorly. Lunule elongate, depressed, distinctly limited. Kscutcheon 
narrow, depressed, with a sharp border. 1 ?a 1 lial sinus rather large, sub-angular. 
Ornamentation consists of fine concentric strim, and growth-lines.

Hinge : In the right valve three strong, nearly straight, diverging cardinal 
teeth, of which the anterior and median are closer together and diverge at a 
smaller angle than the median and posterior, the last being divided by a shallow 
longitudinal groove; there is a small posterior lateral tooth and an elongate 
anterior pit. In the left valve the anterior of the three diverging cardinal teeth is 
nearly vertical, the median is the stoutest, and the posterior is oblique and slender; 
the anterior lateral tooth is elongate and parallel to the lunular margin; the 
posterior lateral is very small.

Measurements :
(i) (-’) O) ( 1

Length 34 31 20 ‘K

Height 32 28 2<K> 2(
(1- ■r>) lihu-k'lown.

Type.— From Blackdown; in the Bristol Museum.
Distribution.— Upper Greensand (zone of Schleuhaehit rn.-fruta) ot Blackdown.



l)oSI N lol’SIS CAl'MiA TA , 1 Plate XXV1 1 1 ,  tigs. 7 — 1 0.

1826. V e n u s  I 'A P EK A TA , de C. Soieerlnj. Mill. Couch., vol. vi, p. 61, pi. dxviii,
fi ŝ. 1 6 .

1850. — — A. d Orbujni/. Prodr. do Pal , vol. ii, p. 150.
1851. C ytheuea — J .  Morris. Cut. Brit. Foss., od. 2, p. 200.
1 805. Venus caperata, F. J .  Pictet and O. Camjnche. Foss. Terr. Cret. Sle.

Croix (Mater. Pal. Suisse, ser. 4),
p. 180.

1 * 0 8 .  —  A. Uridrt and F. L. Cornet. Meule de Bracque^liies
(Mem. Coin*, et Mem. des Sav. 
el rangers, vol. xxxiv), p. 74, pi 
vii, ti ŝ. 0 8.

1870. — — F. Stoliczka. Palieoiit.. In-lieu, Cret, Fauna S. India,
vol. iii, p. 100 ( Caryatis).

? Non 1845. — — A. d'Orbiijnij. Pal. Franc Terr. Cret., vol. iii, p. 445,
pi. eeelxxxv, fiĵ s. 0, 10 ( V. uni/onnis, 
Prodr. de Pal., vol. ii, p. 2:36).

I ) r s r r i j d i o n .— Shell oval, convex, moderately or considerably ine<|nilateral; 
length rather greater than height. Antero-dorsal margin concave. Anterior 
margin rounded, passing gradually into the convex ventral margin. Posterior less 
convex than the anterior margin, sometimes subtruncate. Postero-dorsal margin 
long, slightly convex. Umbones prominent, curved anteriorly. Lunule ovate. 
Pallia! sinus rather large, sub-angular. Ornamentation consists of strong, regular, 
concentric ribs.

Hinge : In the right valve three stout cardinals separated dorsally, the anterior 
and median being close together and nearly vertical, the posterior oblique and 
divided by a longitudinal groove ; there is an anterior elongate pit and a strong 
posterior lateral tooth. In the left valve the median is the stoutest of the three 
cardinals and is sometimes joined dorsally to the nearly vertical anterior cardinal; 
the posterior cardinal is slender and very oblique; the anterior lateral is strong, 
elongate' and parallel to the lunular margin.

M n is u m u m t s  :

(i) (») (i.) (•‘O («)
Length . :H . :>1 :30 28 . 2<) 2i» 21 . 15 mm.
Height . :50-r». 2\) 20 .. 21-5 . o o 2:5 18-5 . u  „

(1 8) Blackdown.

I i r m n r k s .— Internal casts from the Folkestone Beds of Pulborougli were 
referred to this species by Forbes. I have not seen any specimens which would 
enable me to record the occurrence of I K  c u ^ c r a t a  in the Lower Greensand.



Ti/jje.— From Blackdown ; in the British Museum.
Distribution.— Upper Greensand (/one of Schbnthachia rust rat a) of Blackdown 

and Haldon. Recorded by Barrois from the Upper Greensand of Lid worth, and 
by Jukes-Browne from the Upper Greensand of the Isle of Wight.

Genus— C y i m i i m e r i a ,  T. A. Conrad, 1 8 8 4 .

( ‘ Proc. Acad. Nat. Sci. Philad.,’ 1864, p. 212, and ‘ Amer. Journ. Conch.,’ vol. ii, 1866, p. 102. 
Stoliczka, ‘ PaLeont. Iudica, Cret. Fauna S. India,’ 187o, p. 157.)'

Sub-genus— CY C Lom sM A , IF. II. Dali, 1 M»:>.

( ‘ Proc. U.S. Nat.. Mus.,’ vol. xxvi, 1903, p. 357. S_vn. Cyehtthyri*, T. A. Conrad in W. C. Kerr's 
‘Geol. Rep. N. Carolina,’ vol. i, Appendix 1 (1875), p. 8. Non CydothyrU, M’Cov, 1841.)

Cypimm h im  a ( O y o e o i i i s m a )  v e c t e n s i s  (b'orhrs), 184‘>. Plate X X V III, tigs. 11— 18.

1845.

1850.
1854.
1865.

1870.

? 1883.

V enus vectensis, E. Forhcs. Quart. Journ. Geol. Sou., vol. i, p. ‘240, pi. ii,
ti .̂ 4.

— — A. (VOrhitjnij. Prodr. tie Pal., vol. ii, p. 118.
— - — ,/. Morris. Cat. I»rit. Foss., ed. 2, p. 241.

— F. J .  Pn'fcf (tml (i. C<tinjnr/ie. Foss. Terr. Cn t. Ste.
Croix (Mater. Pal. Suisse, ser. 4).
p. 188.

—  F. Stoliczka. P a l a i o u t .  I u d i c a ,  C r e t .  F a u n a  S .  I n d i a ,

vol. iii, p. 100.
—  -  \V. K e c p i n y .  F o s s . ,  e t c .  N e o e .  U p w a r e  a n t i  B r i c k h i l l ,

p. 125.

D e s c r i p t i o n . — Sin'll oval, or nearly orbicular, a little longer than high, regularly 
convex, slightly or moderately inequilateral. Margin rounded, t inbones small, 
pointed, somewhat curved forwards, lainule indistinct, not impressed, limited by a 
faint line. Pallial sinus angular, directed upwards. Margins of valves smooth. 
Surface of shell smooth except for small, inconspicuous, concentric ridges, and 
occasional growth-rings.

Hinge: In the right valve an anterior and a median cardinal and two posterior 
laminar teeth (which together represent the posterior cardinal) diverge from 
under the umbo; the anterior is directed forwards, the median is nearly vertical,

1 The following European species arc referred hv Conrad and l>y Stoliczku to the jjenus 
Cyprimeria: Cyclina primiera,  Zitt., Dosiitia crctacra, Zitt., Cn'cc thscus (Math.), (  net court ntnra, 
Zitt., and Arcopatjia rotuurfata, d’Orh. Holzapfel tiipires C y p r u n c r i a  ilmntzt (Midi.) and (  uoonta, 
Holz., from the Aachen Greensand.



and the two posterior slope obliquely backwards. In the left valve a long, oblique 
laminar, posterior cardinal; a median cardinal (which is divided) ; and an 
anterior cardinal, diverge under the umbo, from which they are separated by a 
narrow space or channel. In front of the anterior cardinal the anterior part of 
the hinge-plate is concave.

a) (2) ( 3 ) (4) ('>)
Length 38 32 31 28 21 mm
Height 34 20-5 . 20 20 0 9 . f.>j „

( 1 — 5 )  C r a c k e r s ,  A t h e r f i e l d .

Aflniitirs.— This species shows some resemblance to Venns rrndoperana 
(Leymerie), especially to the example figured by Pictet and Renevier, 1 but the 
umbones are less prominent and the lunule is less distinct.

Type.— The type came from the Crackers of Atherfield, but cannot now be 
found.

Distrilmtinn.— Lower Greensand (Crackers) of Atherfield. Recorded from 
the Atherfield (May and Bed vii of Atherfield by Fitton. Recorded by Topley 
from the Atherfield Beds of Peasmarsh and Slmlford.0

CvmMia’iA (CYeLoi»ism \) iwkya (Son'crh//), 182b. Plate XXVIIT, figs. 10—24;
Plate X X IX , figs. 1— 4.

1 8 2 0  V enus parva, J .  dr C. Sotrerhy. M i n .  C o n e l i . ,  v o l .  v i ,  p .  3 2 ,  p i .  d x v i i i ,

f i g s .  4 — 3 .

1 K 4 5 .  L ucina ? solidula, E. Forbes. Q u a r t .  J o u r n .  G e o l .  S o c . ,  v o l .  >, p. 2 3 9 ,  p i .  ii,

f i g  7 .

1 8 5 0 .  V enus parva, A. d'Orhiyny. P r o d r .  d e P a l . ,  v o l .  ii,  p . 1 5 9  ( n o t  B l a c k d o w n ) .

L ucina soi.i dula , d'Orhiyny. I b i d . ,  v o l .  ii,  p .  1 1 8 .

1 8 5 4 .  Cytherea parva, J .  Morris. C a t .  B r i t .  F o s s  , e d .  2 ,  p .  2 0 1  ( partim ).
—  L u c i n a  s o i .i d u l a , M<»-ris I b i d . ,  c d .  2 ,  p .  2 0 8 .

1 8 0 5 .  Venus parva, F. J .  Firtrt and (}. Camjdche. F o s s .  T e r r .  C r e t .  S t e .  C r o i x

( M a t e r .  P a l .  S u i s s e ,  s e r .  4 ) ,  p .  1 8 8 .  

1 8 7 0 .  —  —  F. Stolirzka. P a l a e o n t .  I n d i c a ,  C r e t .  F a u n a  S .  I n d i a ,  v o l .  i i i,

p .  1 6 0  (Caryatis).
— L u c in a? soi.idula ( ? M ysia), Stolirzka. I b i d . ,  v o l .  iii,  p p .  2 5 2 ,  2 6 2 .

r 1 8 9 5 .  V enus r/*. parva,E .T ie s s m .  Z e i t s c h r .  d .  d e u t s c l i .  g e o l .  G e s e l l s c h . ,  v o l .  x l v i i ,

p .  4 8 4 .

1 P i c t e t  a n d  R e n e v i e r ,  ‘ F o s s .  T e r r .  A p t i e n  ’ ( ‘ M a t e r .  P a l .  S u i s s e , ’ s e r .  1 ,  1 8 5 5 - 5 6 ) ,  p .  7 1 ,  p i .  v i i ,  

f ig  9 .  P i c t e t  a n d  C a m p i c l i e ,  ‘ T e r r .  C r e t .  S l e .  C r o i x  ’ ( ‘ M a t £ r .  P a l .  S u i s s e , '  s e r .  4 .  1 8 6 5 ) ,  p .  1 8 1 ,  pi .  c x i ,  

fig. 1 2 .

I  l i a v e  n o t  s e e n  t h e  s p e c i m e n  r e c o r d e d  b y  K e e p i n g  f r o m  U p w a r e .



Non 1840. Venus parva, A. Guldfnss. Pot ref. Genu., vol. ii, p. *240, pi. cli, fî . 4
( V. Goldfussi, Geinitz, 1850; V. suhparva, 
(VOrbigny, 1850).

— F. A. Rower. Die Verstein. el. nor<l-deutscli. Kreulogeb., 
p. 7*2 (Venus suhinjle.ra, Romer, 1830).

— A. E. Renss. Die Verstein. dvr bohm. Kreideformat., pt 2, 
p. 20, pi. xli, figs. 10, 17.

—  A . r. Stmmherk. Zeitschr. <ler deutseh. grol. Gesollsch.,
vol. xv, p. 140.

— A. Briart and F. L. Carnet. Meule de Pracquegnivs (Mein.
coin*, et Mem. des Sav. Grangers, 
vol. xxxiv), p. 75, pi. viii, figs. 1,2

— 1877. Cytherea parva, G. Bdlnn. Zeitschr. dor deutseh. geol. Gesellsch., vol. xxix,
p. 241.

— 1883. Venus cf. parva, A. Fritsrh. Stud, im Gebiete der bolim. Kreideformat., iii,
Iserschicht., p. 1O0, fig. 77.

— 1885. Venus parva, F. NntUmj. Die Fauna d. baltisch. Cenoman. (Paheoiit.
Abhandl., vol. ii), p. 32, pi. v. fig. 11.

—  1893. —  —  Fritsrh. Op. cit., v, Prieseii. Schicht., p. 98, fig. 1 1 8 .

— 1841. —

— 1846. —

— 1863. —

— 1868. —

Description.— Shell small, oval, convex, moderately inequilateral. Antero- 
dorsal margin slightly concave, or nearly straight, forming a rounded angle4 with 
the anterior margin which curves rapidly to join the* convex ventral margin. 
Posterior margin rounded or subtruncate. Postero-dorsal margin slightly convex. 
Umbones rather prominent, curved inwards and forwards. I amide broad, ovate, 
more or less projecting, limited by a groove. Pallial sinus large4, angular. 
Ornamentation consists of small, somewhat irregular, concentric ribs, and occasional 
growth-rings.

Hinge: In the right valve the anterior and median cardinals are stout and 
nearly parallel, and the two posterior teeth (which represent the posterior cardinal) 
are oblique and diverging; in front of the anterior cardinal is a groove, bounded 
by a ridge above and below, parallel to the inner margin of the hinge-plate. In 
the left valve the anterior and median cardinal teeth diverge widely under the 
umbo and the posterior cardinal is oblique; the anterior cardinal is continued 
forward into a ridge along the inner margin of the hinge-plate.

MeasiiremmUi :
( i ) (2) 00 (0 (•'«) 00 i 7) r<)

Length . 2 0 5  . 21 . 20  . 20 10 10 11 10  mm

Height . 17 17o . 1 7 5 . 17 . 10  . 1 1 12 S*5 „
(1) 7Vr//e-bed, Fust Sltulbinl.

(2—8) Crackers, Atliorfield.
Affinities.— The differences between this species and V. (( pelnrismn) ndnnnnj>-ttsis

are given below.
The form from B r a c q u e g n i e s ,  w h i c h  w a s  r e f e r r e d  to I runs f><i,ra by B r ia r t  and  

Cornet, is less elongate.



The hin^e differs from tlmt of other species of ( 'i/elorismo in that the anterior 
tooth in the left valve is continued forwards into a rid are at the inner margin of

I '  o

the hinge-plate.
Litrimt? solidnla, Forbes, appears to be identical with pawn, Sowerby;

the type is missing, but other specimens which are in the Museum of the Geological 
Society and were probably identified by Forbes, are undoubtedly examples of 
V. /form. The type of Larina ? snlitlula, so far as one can judge from the figure, 
seems to have been rather shorter than most examples of Venus pawn,

Venus Orbi(/n;/ana, Forbes.1 from the Crackers of Atherfield, is stated to be 
allied to V. parra. The type is missing, but a specimen named F. Orbit/n i/ana in 
the Museum of the Geological Society appears to be a small example of Ci/prina 
Sanssuri (p .  l o l ) .

Itemurl's.— Examples of this species vary somewhat in convexity, in relative 
height and length, in the prominence and position of the umbones, and in the 
projection of the lunule at the margin where the valves meet. The typos are 
internal casts from Parham, and they agree, except in being slightly more convex, 
with casts from Fast Shalford, where specimens with the shell preserved are also 
found. The latter do not differ from the perfectly preserved specimens found in 
the Crackers of Atherfield.

7 )ipr.— From the Sand gate Mods of Parham Park, in the British Museum.
Oisfrihution.— Lower Greensand : I'rrna-bed, Crackers, and Bed 4o of Ather

field. Verna-bed of Sandown. Atherfield Beds of Peasmarsh and Shalford. 
Sandgate Beds of Parham Park.

( 'vruiM him a (Cycloimsma) ijotom auknsis (//’ Orbit/ a //), 1 S 15. Plate X X IX , figs. 4— f>.

Tie in arl's.—The English examples of this species are internal casts occasionally 
with small portions of the shell preserved. D’Orbigny’s specimens were obtained

1 ‘ Q u a r t . .  J o u m .  C c o l .  S o . - . , ’ v o l .  i ( 1 8 4 7 > ) ,  |>. 2 4 0 ,  p i .  ii, fi«j. 5 ;  d ’O r b i i o i y ,  ‘ P r o d r .  d o  P a l . /  

v o l .  ii ( 1 8 5 0 ) ,  p . 1 1 8 ;  M o r r i s ,  ‘ C a t .  B r i t .  F o s s . . ’ e d .  2  ( 1 8 5 4 ) ,  |). 2 3 1  ; P i c t e t  a n d  C a m p i c h e ,  ‘ F o s s .  

T e r r .  C r e t .  S t e .  C r o i x '  ( ‘ M a t e r .  P a l .  S u i s s e , ’ s e r .  4 ,  1 8  O o )  p p .  1 8 4 ,  1 8 8 ;  S t o l i e z k a ,  ‘ P a l  f r o n t .  I n d i c a ,  

C r c t .  F a u n a  S .  I n d i a /  vol  iii ( 1 8 7 0 ) ,  p. 1 0 0 .

1 8 4 ;  >.

1 8 7 0 .

l s r > o .

l s < ; r > .

Yr knus riiotomau KNsis, A . iVOrhiijny. P a l .  F r a n c .  T e r r .  C r c t . ,  v o l .  iii,  p .

4 4 d ,  |>1. c c e l x x x v ,  f i^ s. 1 5 .

noTiioMaoensis, iVOrhnjny. P r o d r .  d e  P a l . ,  v o l .  ii,  ]>. 1 0 4 .

KoTnIM AO KNSIS, /*’. ./. Vicfrt nutl (}. (■<• HI p I (’ll <\ FoSS. TeiT. ClT‘t .
S t e .  C r o i x  ( M a t e r .  P a l .  S u i s s e ,  

s e r .  4 ) ,  p .  1 0 0 .

F. Stnlirkzn. P a l f c o n t .  I n d i c a ,  C r c t .  F a u n a  S .

I n d i a ,  v o l .  i i i,  p . 1 0 1  ( /  Caryatis).



from the Cenomanian of Ronen. English specimens agree with those found at 
Rouen, except that in many cases the shell is somewhat shorter relatively. The 
surface is ornamented with concentric ribs. In C. (Ot/clorisnttt) mlunL<i<i<‘u*ix the 
shell is more convex, more inequilateral, and the postero-dorsal margin has a 
greater slope than in 0. ( ( ■i/rlorixiun) />urm.  The hinge appears to be unknown.

Distribution-.— Base of the Chalk Marl of Maiden Newton and Chard. ('Identic 
Marl of Melbury, Woolcombe, Maiden Bradley and the Isle of Wight.'

CvmMKiUA (Cyci.oiusma) kaija (S u in rby ) ,  1827. IMate XXIX,  figs. 7— Id.

1 8 2 7 . V e n u s f a i s a , J .  dr C. Suwrrby. M i l l .  C o n c h . ,  vo l .  vi , p . 1 2 9 ,  pi . d l x v i i ,  ti**. 3 .

1 8 5 0 . — —  A. d ’Orbiyny. l ’ r o d r .  d o  P a l . ,  vol . i-i, p. 1 .59 (partim ).
1 8 5 4 . — —  J .  M um*. C a t .  P r i l .  F o s s . ,  e d .  2 ,  p. 23<t ( /mrtim).
1 8 0 8 . A. Briart and F. L. Cornrf. M e u l e  d r  J inn M jU ei'i i ies  ( M e m .

c o u r .  c t  M o m .  d o s  S a v .  ct  r a n c o r s ,  

v o l .  x x x i v ) ,  p. 7 3 ,  p i .  v i i i ,  l i^s .  

9 ,  1 0 .

1 8 7 0 . — F. Shdiczku. P a l i u o i i t .  I n d i r a ,  C r e t .  F a u n a  S .  I n d i a ,  v o l .  iii,  

|). 1 0 0 .

1 8 7 3 . —  J l. B. Griuilz. D a s  F l b t h a l i j e b .  in S a c h s e n  ( P a l a * o i i t o -  

“ r a p h i c a ,  vol .  x x ,  p t .  2 ) ,  p. 0 5 ,  p i .  x v i i i ,  

t i n s .  9 ,  1 0 .

? 1 8 8 2 . — —  J .  Kirsmr. S c h r i f t .  d .  n a t .  G o s o l l s c h .  in  D a n z i g ,  N . F . ,  v o l .  v, 

p. 2 3 9 .

? 1 8 8 5 . — —  F. N utility. D i e  F a u n a  d .  b a l t i s c h .  C e i i o m a n .  ( P a k e o n t .

A h l i a n d l . ,  vo l .  i i ) ,  p . 3 2 .  pi .  vi , 1.

N o n  1 8 4 0 . — —  A. Goldfuss. P e t  r o t .  G e r m . ,  v o l .  ii,  p. 2 4 7 ,  pi .  c l i ,  tio . 0  ( V. 
nubjabd, d ' O r b i ^ n v ).

1 8 4 3 . — —  II. B. Grinitz. D i e  V e r s t e i n .  v o n  K i e s l i n ^ s w a l d a ,  p .  1 3 ,  p i .  ii, 

titfs. 7 — 9 .

r -  1 8 4 5 . - —  A.d'OrhUjuy. P a l .  F r a n c .  T e r r .  C r e t . ,  v o l .  iii,  p .  4 -1 4 ,  pi .  

c c c l x x x v ,  tii^s. 0 — 8 .

1 8 4 0 —  A. F . Brass. D i e  V e r s t e i n .  d e r  b o h m .  K r o i d e f o r m a t  , p t .  2 ,  

p. 2 1 ,  pi . x l i ,  ti^r. 1 2 .

—  1 8 4 7 . - -  J .  M'illrr. P e t  r e f .  d e r  A a c h e n .  K r o i d o f . .  p t .  1, p . 2 4 .

-  1 8 5 9 . — IMMEKSA, Mutin'. I b i d . .  S u p p l e m e n t ,  p. 1 3 .

—  1 8 0 3 . — FA HA, A. v. St roinbcck. Z e i t s c h r .  d .  d e u l s c h .  j 'o o l .  G o s o l l s c h . ,  vol .

x v ,  p. 1 4 7 .

— -
1 An imperfect left valve from the C e n o m a n i a n  ( B e d  12) "t \\ h i l e c l i l l ,  S o u t h  D e v o n ,  w a s  

identified by C .  J. A. Meyer with Vvuu* G o h l j G e i n i t z ,  ' D a s  ( J u a d e r s a n d s t .  o i l e r  K r e i d e g e b .  in 

Deutschland ’ (1850), p. 154, pi. x, tigs. 7, 8 ; • D a s  E l b t h a l g c b .  in  S a c h s e n  (' l ’aheoiitographiea, vo l .  

xx, pt. 2, 1873), p. 67, pi. xviii, figs. 16. 17. There is  n o t  s u f f i c i e n t  e v i d e n c e  t o  c o n f i r m  t h i s  i d e n t i f i c a 

tion ; the anterior part of the specimen is more produced t h a n  in  the c a s e  o f  t h e  e x a m p l e s  l i g u i e d  by 
(ieinitz.



Non 18Go.
1NS4.
1 SKU.

- liSU7.

l U O l .

Venus faba, 1\. Drencher. 11ml., vol. xv, p. 34o.
C yi’kimkuia faba, E. Holzitjt/vl. Ibid., vol. xxxvi, p. 4G7, pi. vii, fig. 1. 
T abes faba, E. ll*»h:ai>j\L Die Mollusk. Aachen. Kreide (Pakeonto-

graphica, vol. xxxv), p. 1G5, pi. xiii, figs. 7 10. 
Venus (T abes) faba, A. Frituch. Stud. ini Gebiete dor bolim. Kreide-

f or mat., vi, Chlomek. Schiclit, p. G3, 
fig. 80.

— — — F. Sturm. Jalirb. d. k. preussisch. geol. Landesanst.
fiir 1000, vol. xxi, p. 8*2.

Jfesnipfiou.— Shell oval, of moderate convexity, with flattened sides, con
siderably inequilateral. Antero-dorsal margin short, slightly concave. Anterior 
margin rounded, passing gradually into the slightly convex ventral margin. 
Rostero-dorsal margin long, slightly convex, with a moderate or considerable 
ventral slope. Porterior margin short, rounded or subtruncate. Cmbones small. 
Lunule elongate, not impressed, faintly limited. Ornamentation consists of small, 
regular, concentric ribs.

Hinge : In the right valve the anterior and median cardinals are stout, diverge 
slightly, and are directed forwards, and reach the lower margin of the hinge- 
plate; the two posterior teeth (which represent the posterior cardinal) are 
laminar, oblique and diverging. In the left valve the anterior and median 
cardinals are rather stout and diverge; the posterior cardinal is slender and 
oblique. In front of the anterior cardinal there is a concave space on the hinge- 
plate in both valves.

Mea sirmueiits :
(2 . .3) i4> l o l

Length :?o 2 b 2 b 28 27
Height 25 24. 2 2

(1—5) Blackdown.
21 2 2

A ffinities.—  I 'runs Archiaciana, d'Orbigny, 1 from the Senonian of Charente- 
Inferieure, is somewhat similar in form to (\ (Ct/clorisma) /aha, but the surface 
of the shell is smooth.

A species found in the Aachen Greensand has been identified by Goldfuss, 
llolzapfel, and others with Sowcrby’s I ’eutts faba, but was regarded as distinct by 
d’Orbigny and G. Muller. It differs from Sowerby’s species in the greater 
curvature of the ventral margin and the more pointed posterior extremity ; also the 
posterior teeth in the right valve are less widely separated and are more oblique.

In d’Orbigny’s figure of Venus faba the ornamentation is coarser than in English 
examples, but a specimen from the Cenomanian of Rouen (one of the localities 
cited by d’Orbigny) differs but little in this respect from Blackdown specimens.

lie-nairlcs.—The principal variation consists in the amount of the ventral slope 
1 ‘ Pal. Franc;. Terr. Cret./ vol. iii (1845), p. 44a, pi. ccclxxxvi, figs. G, 7.



of the postero-dorsal margin. In the type specimen that slope is small, so that 
the outline of the shell is distinctly oval. The position of the umbones also varies, 
so that some specimens are more inequilateral than others.

Specimens found in the Gault of Black Ven are usually somewhat crushed and 
often larger than Blackdown examples; some are more elongate and agree closely 
with Venus sublsecis, Sowerby (see below).

Type.— From Blackdown ; in the British Museum.
Distribution.— Upper Greensand (zone of Schlumbarhia rostratu) of Blackdown 

and (?) Devizes. Gault of Black Ven.

C ypkimeria  (C yclorisma) svbl.evis (Soiccrbt/), 1830. Plate X X IX , fig. 1 1 .

1836. V e n u s ? subl^ vis, J . de C. Sowerby. Trans. Geol. Soc., ser. 2, vol. iv, pp.
242, 342, pi. xvii, fig. 5.

1850. V enus subl .evi s , A. d'Orhujny. Prodr. de Pal., vol. ii, p. 159.
1854. — — J. Morris. Cat. Brit. Foss., ed. 2, p. 231.
1870. — — F. Stollczka. Palaeont. Iudica, Cret. Fauna S. India,

vol. iii, p. 161.

Remarks.— The only specimen which I have seen is the type. It differs from 
C. (Cyclorisma) faba  only in being more elongate, and seems to be merely an 
individual variation. Venus immersa, Sowerby, 1 also known by the type only 
(Plate X X IX , fig. 15), does not appear to differ from V. sublteeis. The types of 
both are in the Bristol Museum and come from the Upper Greensand of Blackdown.

Genus— C lem en tia , J .  E. Gray, 1840.
( 4 Synopsis Brit. Mus.,’ p. 149.)

Sub-<jeuus— F ea ven tia , A. J .  Jukes-lJruirne, 1908. 
(‘ Proc. Malacol. Soc./ vol. viii, p. 167.)

C lem entia  ( F eaventia) R icokueana (cVOrbu/ny), 1845. Plate X X IX , figs. 10— 18.

1845. V enus K icordeana , A. d'Orhujny. Pal. Franc. Terr. Cret., vol. iii, p. 431,
pi. ccclxxxii, figs. 1, 2.

1 Sowerby, ‘ Trans. Geol. Soc.,’ ser. 2, vol. iv (1836), pp. 242, 342, pi. xvii, tig. 6 ; d’Orbiguy, 
‘ Prodr. de P a l,’ vol. ii (1850), p. 159; Morris, ‘ Cat. Brit. Foss.,’ ed. 2 (1854), p. 231 ; Stoliczka, 
4 Palaeont. Indica, Cret. Fauna S. India/ vol. iii (1870), p. 161. Non Venus immrrso. Midler, ‘ Petref. 
der Aacbeu. Kreidef.,* Supplement (1859), p. 13: Keuss, ‘ Die Veistein. del* bobin. Kreideformat.,’ 
pt. 2 (1846), p. 20, pi. xli, fig. 11 ; Kner, ‘ DenKschr. d. k. Akad. Wissenscli. V ien, Math.-Nat. Cl., 
vol. iii (1852), p. 311, pi. xvi, tig. 20.



1850. Venus R icordeana, A. iVO rb iy n ij . Prodr. do Pal., vol. ii, p. 7(3.
1855. — — 6r. Cutteau. Moll. Foss, de l’Yoniie, p. 04.
1805. — — F. J. Pictet and G. Catnjnche. Foss. Terr. Civt. Ste.

Croix (Mater. Pal. Suisse, ser. 4), 
p. 109.

1870. — — F. Stoliezka. Palaiout. Indicu, Cret. Fauna S. India,
vol. iii, p. 159.

Description.— Shell oval, convex with flattened sides, considerably inequilateral, 
anterior part higher than the posterior part. Anterior margin regularly rounded, 
passing gradually into the slightly curved ventral margin. Postero-dorsal margin 
long, convex, with a considerable ventral slope. Posterior margin short, oblique, 
forming a rounded angle with the ventral margin. Umbones broad, curved 
forwards. The part of the shell behind a line between the umbones and the 
postero-ventral angle slopes rapidly from the flattened sides. Lunule elongate, 
limited by a groove. Escutcheon elongate, deep, limited by a sharp edge.

Ornamentation consists of sharp concentric ridges. Pallial sinus angular, 
somewhat ascending.

Measurements :
(i) (2) (a) W G)

Length 5G 52 52 50 4-3 mm.
Height 17 40 G9 35

(1) Atherfield Beds, Puasmarsh.
(2, 5) Per mi-bed, Atherfield.
(3) Hytlie B^ds, Lvrnpne.
(4) Hytlie Beds, Pulborough.

Affinities.— English specimens differ from d’Orbigny’s figure in the more rapid 
ventral slope of the postero-dorsal margin. I am indebted to Professor Houle for 
comparing photographs of specimens from the Lower Greensand with the examples 
in the d’Orbigny collection which appear to be the types, and he states that in 
the latter the shell is less elongate and the postero-dorsal border lias a greater 
slope than in d’Orbigny’s figure, consequently the photographs agree much more 
closely with the types than with the figure. M. A. de Grossouvre has been good 
enough to lend me a specimen of 0. ( Flaventia) Uieurdeana from the Lower Aptian 
of Seignelay, Vonne, one of the localities mentioned by d’Orbigny, and a 
comparison of that with English examples leaves no doubt as to their specific 
identity.

The generic position of ('lenientin (F la rentin') liiconJeawi is at present some
what uncertain since none of the specimens shows the hinge ; but on account of 
the resemblance in the form of the shell to that of ('. (Flaventia) oralis it is 
probable that this species belongs to the sub-genus Flaventia. C. (Flaventia)



Sicordeana  is less elongate and its postero-dorsal margin is more convex and slopes 
more rapidly than in Venus sub-Bronrjniarfiana d’Orbigny. 1

Remarks.— This is probably the species which has been recorded by some 
authors from the Lower Greensand as Venus oralis and Astartr snhstriata, Leymerie. 
The proportions of length and height vary considerably in different specimens.

Distribution.—Lower Greensand (ZVnm-bed) of Athcrfield. Atherfiekl Beds 
of East Shalford, Redhill, and Peasmarsh. Hythe Beds of TTythe, Lympne, and 
Pul borough.

CiiEMENTiA ( F laventia) ovaijs (Rnwcrby), 1827. Plate X X IX , figs. 19— 20>.

1827. V enus ovams , J. de C. Soieerby. Min. Conch., vol. vi. p. 120, pi. dlxvii,
fig. 1 (not fig. 2).

1850. — — A. d'Orhiyny. Prodr. do Pal., vol. ii, p. 159.
1854*. —- — J. Morris. Cat. Brit. Foss., ed. 2, p. 231 (not from the

localities given).
1870. — — F. Stnlirzka. Pala*ont.. Indica, Cret, Fauna S. India, vol.

iii, p. 100.

Non 1840.

— 1840.

— 1847.
— 1870.

— 1884.
— 1888.

— 1889.

— 1898.

— 1901.

A. Gold fuss. Petref. Germ., vol. ii, p. 247, pi. cli, fig. 5 
(Venus suboralis, d’Orbigny, 1850).

— A. E. Fevss. Die Verstein. der bolim. Kreidefoimat., pt. 2, 
p. 21, pi. xxxiv, fig. 22.

— — J. Midler. Petref. der Aachen. Kreidef., pt. 1, p. 24.
— — H. Credner. Zeitschr. d. deutsch. geol. Gesellseh., vol. xx,

p. 191.
Cytherea ovalis, E. Holzapfel. Ibid., vol. xxxvi, p. 404, pi. vii, figs. 2—4.

— — G. Midler. Jahrb. d. k. preussisch. geol. Landesanst. fur
1887, p. 427.

— — E. Holzapfel. Die Mollusk. Aachen. Kreide (Palaeon-
tographica, vol. xxxv), p. 109, pi. xiii, 
figs. 11—15.

Venus — A. Fritsrh. Stud, im Gcbiete der bohm. Kreideformat.,
iv, Teplitz. Schicht., p. 80, fig. 09.

Cytherea — G. Midler. Mollusk. d. Untersen. v. Braunschweig u.
Ilsede, p. 00. pi. ix, fig. 15.

— F. Sturm. Jahrb. d. k. preussisch. geol. Landesanst. fiir 
1900, vol. xxi, p. 83.

Description.— Shell elongate-oval, of moderate convexity’, considerably inequi
lateral. Antero-dorsal margin rather long, concave. Anterior margin rounded,

1 Leymerie, ‘ Mem. Soc. geol. de France.' ser. 2, vol. v (1842), pp. 5, 25. pi. v, fig. 4 ; d’Orbigny. 
‘ Pal. Fran9. Terr. Cret.,’ vol. iii (1845), p. 432, pi. ccclxxxii, figs. 3—0 ; Pictet and Campiche, ‘ Terr. 
Cret. Ste. Croix’ (1805), p. 108, pi. cxi, fig. 1.



passing gradually into the considerably curved ventral margin. Postero-dorsal 
margin long, convex. Posterior margin short, rounded. Umbones prominent, 
pointed, with a considerable anterior curvature. Lunule ovate, faintly limited.

Ornamentation consists of growth-rings and (in well-preserved specimens) of 
numerous small, regular, concentric ribs. Pallial sinus deep, ascending, with 
rounded end.

Hinge: In the right valve the anterior and median cardinals are strong, and 
diverge below the umbo ; the posterior cardinal is long, oblique, curved, and 
divided into two parts of which the anterior is shorter than the posterior. In 
the left valve the anterior and median cardinals are strong and diverge below 
the umbo; the posterior cardinal is laminar and very oblique.

Measurements :
(i) (2) (2) (4 ) (5 ) (6 )

Length 44 40 37 34 32 30 mm.
Height 33 31 . 32 . 20

( 1 — 6 )  B l a c k d o w n .

27 23

Affinities.— The form from the Aachen Greensand which was referred to this 
species by Goldfuss and others possesses an anterior lateral tooth.

Rem arks.— In Sowerby’s figure the lunule projects more than in any specimen 
which I have seen, but in other respects the examples from Blackdown agree with 
that figure.

Type.— The type came from Blackdown, but cannot now be found.
Distribution.— Upper Greensand (zone of Sehhrutmchift vast rata) of Blackdown. 1 

Recorded by Jukes-Browne from the Upper Greensand of Devizes.

( I r t t l / s---0  A Mil ST A, O . A . T j . M o i ' d i ,  1853.
( ‘ C a t a l o g .  C o n c h v l .  <U* Y o l d i , ’ ii, p. 2 7 . )

Cai.i.ista im.ana (Snirrrhi/), 1813. Plate X X X , figs. 1— ti.

1 8 1 3 .  V enus planus, J .  Smrerby. M i n .  C o n c h . ,  vol.  i, p. 5 8 ,  p i.  x x ,  lo w e r  f ig u res .  

1 8 5 4  C ythekea plana, J .  Morris. C a t .  B r i t .  F o s s . ,  ed .  2 ,  p. 2 0 1 .

? 1 8 4 5 .  A'enus plana, A. <VOrbiyny. P a l .  F r a n ^ .  T e r r .  C r e t . ,  vol.  iii, p. 4 4 7 ,  pi.

c c c l x x x v i ,  figs. 1 — 3  ( ? partim).

1 T h e  t y p e  o f  Venus submersa , S o w e r b y ,  f r o m  t h e  U p p e r  G r e e n s a n d  o f  P i n h a y ,  c a n n o t  be  f o u n d .  

I  h a v e  seen  no s p e c im e n  w h ic h  co u ld  b e  r e f e r r e d  to  t h a t  sp e c ie s .  B a r r o i s ,  h o w e v e r ,  r e c o r d s  i t  f r o m  

t h e  U p p e r  G r e e n s a n d  o f  L u l w o r t h .  J .  d e  C . S o w e r b y ,  ‘ T r a n s .  G e o l .  S o e . , ’ se r .  2 ,  vol.  iv ( 1 8 3 6 ) ,  pp. 2 4 2 ,  

3 4 2 ,  pi. xvii , fig. 4  ; d ’O r b i g n v ,  ‘ P r o d r .  d e  P a l . , *  vol. ii ( 1 8 5 0 ) ,  p.  1 5 9  ; M o r r i s ,  ‘ C a t .  B r i t .  F o s s . , ’ ed .  2  

( 1 8 5 4 ) ,  p. 2 3 1  ; S to l ie z k a ,  ‘ P a h e o n t .  I n d i c a ,  C r e t .  F a u n a  S. I n d i a , '  vol.  iii ( 1 8 7 0 ) ,  p. 1 6 1  ( Caryafis) 
B a r r o i s ,  ‘ T e r r .  C r e t .  S u p e r ,  de  l 'A n g l e t .  et  d e  l T r e l a n d e  ’ ( 1 8 7 6 ) ,  p. 9 0 .



1 8 5 0 .  V enus plana, A. d'Orbignij. P r o d r .  d e  P a l . ,  vol.  ii, p. 1 5 0 .

1 8 6 5 .  —  —  F. J. Pictet and G. Cainpiche. F o s s .  T e r r .  Cri 't .  S te .  C r o i x

( M a t e r .  P a l .  S u is s e ,  ser .  

4), p. 190.
1 8 6 7 .  — —  E. Gucrangcr. A l b u m  P a l e o n t .  d e  la  S a r t h e ,  p. 1 8 ,  pi.  xvii ,

%  11 .

1868. — — A. Briart and F. L. Comet. M e u le  d e  B r a c q u e g n i e s  ( M e m .

c o u r .  e t  M e m .  d es  S a v .  

e t r a n g e r s ,  vol. x x x i v ) ,  p.  7 2 ,  

pi.  viii,  figs. 3 — 5.

? N o n  1 8 4 6 .  V enus tlana, A. E. Revs*. D ie  V e r s t e i n .  d e r  b u h m .  K  rei  d e f o r m  a t . ,  p t .  2 ,

p. 2 1 ,  p i.  xl i ,  fig. 1 4 .

? — 1 8 7 9 .  C ytherea (Caryatis) plana, J .  F. Whiteaves.  M e so z .  F o s s . ,  vol.  i ( G e o l .

S u r v .  C a n a d a ) ,  p.  1 4 9 ,  

pi.  xv ii ,  fig. 1 4 .

Description.— Shell oval, sometimes more or less triangular, rounded, moderately 
convex, considerably inequilateral; length greater than height. Antero-dorsal 
margin long, concave. Anterior part of valve more or less produced, with 
rounded margin. Ventral margin forming a considerable curve. Posterior margin 
short, rounded or slightly truncate. Postero-dorsal margin convex, much longer 
than the antero-dorsal margin. Umbones rather prominent, pointed, close 
together, curved anteriorly. Lunule long, cordiform, distinctly limited. 
Escutcheon not defined. Ornamentation consists of small concentric ridges, with 
stronger growth-ridges at intervals. Fine radial ribbing is occasionally seen in 
the posterior part of well-preserved specimens. Pallial sinus fairly large, angular 
or sub-angular, slightly ascending.

Hinge: In the right valve the anterior and median cardinals are nearly 
vertical, slightly diverging, and separated dorsally, the posterior cardinal is 
oblique, long and divided, its posterior part is much longer than the anterior part, 
and the latter nearly meets the anterior cardinal under the umbo; in front of the 
cardinal teeth there is a shallow, elongate pit with slightly raised upper and lower 
margins. In the left valve the stout anterior and median cardinals diverge from 
under the umbo, the anterior tooth being nearly vertical; there is a long slender, 
oblique posterior cardinal, and an elongate, ridge-like anterior lateral tooth, which 
is grooved or corrugated.O  O

M easnmnrnts :
(i) (-0 00 (1 ) (*•) ('■>) i”) («) 00

Length 72 (ib (id r.2 :>2 IS 1 !• • )5 mm
Height (id 7)7 5d 51 •Hi ■Hi 11 37 „

(1 — 9) Bhickilown.

AlJinitirs.— Specimens from Senonian deposits of Europe have been referred to



Venus planns, Sowerby, by several authors; 1 and so far as I can judge from the 
few figures which have been published, they seem to differ but little from 
Sowerby’s species. The example from Aachen figured by Goldfuss agrees closely 
with specimens from Blackdown except that the lunule projects more at the 
margin. Holzapfel has compared Aachen with Blackdown specimens, and 
confirms Goldfuss’s identification. The example figured by d’Orbigny" differs 
in having a large and deep escutcheon.

Specimens from the Trichinopoli Group (near the base of the Ariyalur Group) 
were identified by Stoliczka3 with Venus phmns.

The absence of a channel under the anterior right cardinal, and the occurrence 
of fine radial ornamentation connect this species with (Utllisfa. The pallial sinus, 
however, resembles that of Pitaria. The anterior lateral tooth in the left valve is 
much less prominent, and the corresponding pit in the right valve much smaller 
and shallower than in either (>allisfa or Pitarut. This species is the type of the 
section or sub-genus CuUistina, Jukes-Browne. 1

PenutrJrs.— This is a common fossil at Blackdown. The variations seen 
consist in the proportion of height to length, the more or less triangular or oval 
outline, and the more or less produced anterior part of the shell.

Type.— From Blackdown ; in the British Museum.
Distribution.— Upper Greensand (zone of Schhrnhachia rostra fa) of Blackdown 

and Haldon. Recorded by Jukes-Browne from the Upper Greensand of Devizes, 
tlu1 Tsle of Wight, etc.

Family— CARDIIDvE, Lamarr],'.

(Jenns— P rotocarpia, E. Beyrich , 1845.
( ‘ M e n k e ’s Z e i t s c h r .  f. M a l a k o z o o l . , ’ p . 1 7 . )

BkotocaIvi>ia anolica, sp. now Plate X X X , figs. 7 a, h ; Plate XXXT, fig. 1 .

Description.— Shell large, convex, with flattened sides, sulxpiadrate, moderately
1 G o l d f u s s ,  ‘ P e t  re f .  G e n u . , ’ vol.  ii ( 1 8 4 0 ) ,  p. 2 3 8 ,  pi.  cx lv i i i ,  fig. 4  ; M ii l le r ,  ‘ P o t  ref .  d o r  A a c h e n .  

K v e i d e f . , ’ ( 1 8 4 7 ) ,  p t .  1, p. 2 5  ; D r e s c h e r ,  ‘ Z e i t s c h r .  d. d e u t s c h .  geol.  G e s e l l s c h . /  vol.  x v  ( 1 8 0 3 ) ,  p. 
3 4 4 ;  B r a u n s ,  ‘ Z e i t s c h r .  f. d .  g e s a m m t .  N a t u r w i s s . , ’ v ol.  xlvi  ( 1 8 7 0 ) ,  p. 3 0 8 ;  H .  S c h r o d e r .  ‘ Z e i t s c h r .  

d . d e u t s c h .  g e o l .  G e s e l l s c h . , ’ vol.  x x i v  ( 1 8 8 2 ) ,  p. 2 7 5 ;  H o l z a p f e l ,  ‘ D ie  M o ll u s k .  A a c h e n .  K r e i d e  ’ 

( ‘ P a l i B o n t o g r a p h i c a , ’ vol.  x x x v ,  1 8 8 9 ) ,  p.  1 7 1 ,  ]>1. xiii , figs. 1 0 — 1 8 ;  V o g e l ,  ‘ H o l l i in d isch .  K r e i d e ’ 

( 1 8 9 5 ) ,  p. 4 2 .

2 D ’O r b i g n y  s u b s e q u e n t l y  s e p a r a t e d  t h e  S e n o n i a n  f o r m  u n d e r  t h e  n a m e  I V //us sitbjflana, ‘ P m d r .  

d e  P a l . , ’ vol. ii ( 1 8 5 0 ) ,  p. 2 3 7 .  S ee  a ls o  T. Reiiauxiana,  d ’O r b i g n y .  ibid . ,  p. 1 9 4 .

•s S t o l ic z k a ,  ‘ P a la ? o n t .  I n d i c a ,  G rot .  F a u n a ,  S.  Iu < lia , ’ vol. iii ( 1 8 7 0 ) ,  ]>p. 1 5 1 ,  1 0 0 ,  1 0 9 ,  pi. vii, figs. 

1—4.
1 P r o c .  M a l a c o l .  S o c . ,  vol. viii ( 1 9 0 8 ) ,  p. 1 5 0 .



inequilateral, length and height nearly equal. Antero-dorsal margin nearly 
straight. Anterior margin convex, curving rapidly to join the ventral margin, 
which is moderately or slightly convex. Posterior margin truncated, forming 
angles with the ventral and postero-dorsal margins. Umbones large, curved 
forwards, with a sharp carina extending in a curve to the postero-ventral angle 
and limiting the flattened, steeply-sloping posterior area, the dorsal portion of 
which is concave. Shell depressed in front of the umbones.

Ornamentation : Sides of shell nearly smooth except for numerous, very small, 
concentric ribs which are separated by flat interspaces. The posterior area is 
covered, except near the postero-dorsal margin, by 1 2  strong radial ribs.

Measurements :
(i) (3)

Length 80 70 40 mm.
Height 78 70 40 „

(1—3) Crackers, Atherfield.

Affinities.— This species resembles F. Forbesi (Pictet and Renevier) , 1 from the 
Lower Aptian of Ste. Croix, but the umbones are less prominent, and the ribs on 
the posterior area are less numerous.

It is also similar to P. iuqjressa (Deshayes) , 2 but is distinguished by the 
smaller curvature of the ventral margin, the greater flattening of the sides of the 
shell, and the more considerable curvature of the umbones.

Distribution.— Lower Greensand (Crackers) of Atherfield.3

P k o t o c a u d i a  s p i l k k o i d e a  (Forbes), 1845. Plate X X X I, f i g s .  2, d.

1845.

1850.
1852.

C a KDIUM SP H .E K O ID IU M ,

N E C K E K IA N U M ,

E. Forbes. Quart. Journ. Geol. Sue., vol. i,
p. 243. pi. ii, tig. 8.

A. tV0 rbitjny. Prodr. dc Pal., vol. ii, p. 70.
F. J. Pictet and \V. Roux. Moll. Foss. Gres

verts do Geneve, pp. 424, 
425, pi. xxx, fig. 3.

s i M C E R o i D E U M , Pictet and Roux. Ibid., p. 540.
1854. — — J. Morris. Cat. Brit. Foss., ed. 2, p. 103.

1 ‘ Foss. Terr. Aptieu ’ (‘ Mater. Pal. Suisse,’ ser 1, 1850), p. 70, pi. viii, tig. 4 ;  Pictet and 
Campiche, ‘ Terr. Crct. Ste. Croix (Mater. Pal. Suisse, ser. 4, 1800), p. 201.

2 D'Orhiguy, ‘ Pal. Franc. Terr. Crct.,’ vol. iii (1841), p, 20, pi. ccxl ; Pictet and Campiche, 
op. cit., p. 240.

3 Some specimens of Protocardia from the Lower Greensand of Atherfield were referred by Forbes 
to Cardinal peretjrinorsum, d’Orbigny, but that identi heat ion was doubted by Pictet and Campiche. 
The specimens at present available are insufficient for exact determination. See Forbes, * Quart. 
Journ. Geol. Soc.,’ vol. i (1845), p. 243.



1856. Cakdium si»ii/i:koii)EUM, F. J. Pictet and E. Henwier. Foss. Terr. Aptieu
(Mator. Pal. Suisse, ser. 1), 
p. 77, pi. ix, fig. 3.

1 S66. F. »/. Pictet and (r. Camjdche. Foss. Terr. Cret.
Ste. Croix (Mater. Pal. Suisse, 
ser. 4), p. 260.

1S71. —  (r L . k v i c a k d i u m  ), F. Stuliczka. Palseont. Indiea,
Cret. Fauna S. India, 
vol. iii, p. 213.

Desert jd iou .— Shell stout, large, much inflated, higher than long, slightly 
inequilateral. Anterior and ventral margins rounded. Posterior margins trun
cated, forming angles with the postero-dorsal and ventral margins. Umbones 
prominent, with a small forward curvature, and an inconspicuous carina extending 
to the postero-ventral angle and limiting the flattened postero-dorsal area.

Ornamentation consists of regular, broad, flat, concentric ribs separated by 
narrow grooves. On the posterior area strong growth-ridges are present.

Measurements :
(i) V) (3) (0 (5)

Length 79 7G 73 09 47 mm.
Height 84 91 87 87

00

(1 — 5) Pcrna-bed, Isle of Wight.
Affinities.— Pictet and Campiclie state that this species is very near to 

C. imbricat avium (Deshayes) , 1 but. that the posterior area is more flattened and 
forms an angle with the sides of the shell; also the truncated posterior margin is 
relatively longer.

Rem arks.— In this species the radial ornamentation of the posterior area is 
either very indistinct or quite obsolete. There is considerable variation in relative 
height and length of the shell.

Type.— From the Lower Greensand (Renta-hod) of Sandown ; in the Museum 
of the Geological Society.

Distribution,. — Lower Greensand (Rerna.-bed) of Atherfield and Sandown. 
Recorded by Topley from the Hythe Beds of Hythe.

P kotooaupia, sp. Plate X X X I, tig. 4.

The collection of Upper Greensand fossils made by the late W. Vicary, which 
is now in the British Museum, contains two imperfect light valves (No. L 17041)

1 D’Orbignv, ‘ Pal. Franc*. Terr. Cret.’ (1844), vol. iii, p. 18, pi. ccxxxix, figs. 4—6 ; Leymerie, 
‘ Mem. Soe. geol. de France,’ ser. 2, vol. v (1842), p. 4, pi. v, fig. 2 ; Pictet and Campiclie, ‘ Terr. 
Cret. Ste. Croix’ ( ‘ Mater. Pal. Suisse,’ ser. 4, 1866), p. 258, pi. exxi, figs. 6, 7. The specimens referred 
to C. imbricatarinni by Forbes are examples of Unicardiutn vectense (p. 163); see Forbes, ‘ Quart. 
Journ. Geol. Soc.,’ vol. i (1845), p. 243.



from Haldon, which resemble in shape the higher forms of P. splavroidea, but the 
umbones are narrower and more curved, and the Carina is more distinct. 
Better specimens are needed before a satisfactory comparison can be made. The 
occurrence of P. sphseroidea. in the Upper Greensand (zone of Pecten asper) of 
Wiltshire has been recorded by Mr. Jukes-Browne.

P ivOToe a HD i a , sp. Plate X X X I, fig. 5 u, b.

Description.— Shell globose, with rounded outline, slightly inequilateral, height 
and length nearly equal. Umbones low, curved anteriorly. The posterior 
part of the shell (except near the postero-dorsal margin) is ornamented with from 
ten to twelve strong radial ribs; the remainder of the shell bears numerous, small 
concentric ribs.

Affinities.— This species resembles P. perejrinorsa  (d’Orbigny) , 1 2 but the area 
with radial ribs is relatively larger, and the concentric ribs are finer.

Rem arks.—The only specimens seen are two in the Museum of Practical 
Geology and two in Mr. Lamplugh’s collection.

Distribution.—Speeton Clay (zone of Pelemnites lateralis, I), 4) of Speeton.-

P rotocardia Hillana (Sowerby), 1813. Plate X X X I, figs. 0 a— r ; Plate X X X II,
fig. 1 — 0 .

l 8lo. Cakdium Hillanum, J  Soirerby. Min. Conch., vol. i, p. 41, pi. xiv
(upper figure).

1810. — — Lamarck. Hist. nat. Anim. sans Vert., vol. vi. p. 20.
18-37. - -  — A. iiuh1fu*ts. Petref. Germ., vol. ii, p. 220, pi. cxliv,

fig. 4.
— — — F. Du jar din. Mein. Soc. gcol. de France, vol ii 

p. 224.
1840. --- -  II. 1). Ueinitz. Char. d. Schicht. u. Petref. des 

saclis. Kreidegcb., pt. 2, p. 5o.
1811. — F. . 1. liianer. Die Verstein. d. nord-deutsch. 

Kreidegeb., p. 71.
1842. — R k ^U KN1ANUM, 1\ Matheron. Catal. Foss, du Depart, des 

Bouches-du-Rhone, p. 157,
pi. xviii, fig. 6.

1 ‘ Pal. Fram;. Terr. Cret.,’ vol. iii (1844), p. 1(5, pi. tvxxxix, figs. 1—o; Pictet aiul Campiche, 
‘ Terr. Cret. Ste. Croix’ ( ‘ Mater. Pal. Suisse,’ ser. 4, 18(>(»), p. 254, pi. exxi, figs. 1, 2.

2 Internal casts of a globose and nearly equilateral “ Cardium '* (perhaps Protucardia), from the 
Spilsby Sandstone of Donnington, are in the Sedgwick Museum.



184̂ 3. Cakdium H i llanum , II. B. Geinitz. Die Versteiu. von Kieslingswalda,
p. 13, pi. ii, figs. 10, 11.

1844. — — A. d'Orbijny. Pal. Frany. Terr. Cret , vol. iii, p.
27, pi. ccxliii.

1815. P rotocardia H illana , E. Beyrich. Menke’s Zeitsclir. f. Malakozool., p. 18. 
1840. — — A. E. Reuss. Die Verstein. der boliin. Kreide-

format., pt. 2, p. 22, pi. xlv, 
fig. 2 .

— — — 11. 11. Geinitz. Grundr. d. Yerstein., p. 421,
pi. xix, fig. 4.

? — Cakdium H illanum, E. Forbes. Trans. Geol. Sue., ser. 2, vol. vii, p. 146.
1850. — — A. d'Orbiyny. Prodr. do Pal., vol. ii, ]>. 162.

P rotocardia H i llana , H. B. Geinitz. Das Quadersandst. odor Kreidegeb.
in Deutschland, p. 154.

? 1852. Cardium H i llanum , F. Burner. Kreidebild. v. Texas, p. 49, pi. vi, fig. 12.
P rotocardia H i llana , H. G. Broun. Lethaea Geogn., vol. ii, p. 302,

pi. xxx, fig. 12 .
1854. Cakdium bifrons , A. E. Rents. Kreidescliiekt. i. d. Ostalpen, p. 145,

pi. xxviii, fig. 19.
— H i llanum, J. Morris. Cat. Brit. Foss., ed. 2, p. 192.

1863. P rotocardia H illana , R. Drescher. Zeitsclir. d. deutseli. geol. Gesellscli.,
vol. xv, p. 346,

1864. Cardium ( P rotocardia) H i llana , K. A. Zittel. Die Bivalv. d. Gosaugeb.,
I, p. 42 [146], pi. vii, figs. 1, 2. 

1866. - H illanum, F. J. Pictet and G. Caiupiclie. Terr. Cret. Ste. Croix
(Mater. Pal. Suisse, ser. 4), 
pp. 268, 273.

r 1867. — 0. Frans. Aus dt-m Orient, I, p. 91.
— — — E. Guvratnjer. Album Paleont. de la Sartlie, p. 15,

pi. xx, tigs. 3, 11.
1 8 6 8 .  — — A. Briart and F. L. Cornet. M e u l e  de B r a c q u e g n i e s

(Mem. cour. et Mem. des Sav. ctrangers, • 
vol. xxxiv), p. 66, pi. vii, figs. 4, 5.

1870. P rotocardia H i llana, F. Burner. Geol. v. Oberschles., p. 334, pi. xxvi,
f ig .  2 .

r 1871. P rotocardium H i llanum, F. Stoliczka. Palauont. Indna, Cret. Fauna S.
India, vol. iii, pp. 209, 219, pi. xii, 
figs. 8—10, pi. xiii, figs. 1—3.

1873. — — II. B. Geinitz. Das Eibthalgeb. in Sachsen
(Pdla*ontograpliica, vol. xx, 
pt. i), p. 230, pi. 1, figs. 11,12.

— Cardium — var. moabiticum, L. Lartet. Ann. Sci. geol.,
vol. iii, p. 53, pi. xii, fig. 9.

1876. P rotocardia H illana, D. Brauns. Zeitsclir. f. d. gesammt. Naturwiss.,
vol. xlvi, p. 266.

1877. P kotocardium H illanum, A. Fritsch. Stud, im Gebiete der bolim. Kreide-
format., ii,Weissenberg. u. Malnitz. 
Sehicht., p. 112, fig. 64.



? 1878. P rotocardium H i llanum , 0. Fraas. Aus clem Orient. II Geol. Beobaclit,
am Libanon, p. 70.

1882. C ardium ( P rotocardium) H i llanum , P. de Loriol. Gault de Cosne, p.
69, pi. viii, fig. 17.

1884. P rotocardium H i llanum , J. F. Whiteavcs. Mesoz. Foss. (Geol. Surv.
Canada), vol. i, p. 228, 
pi. xxx, fig. 5.

? — Cardium ( P rotocardia) H i llanum, C. E. Hamlin. Mem. Mus. Comp.
Zool., vol. x, No. 3, p. 50.

1S93. P rotocardium H i llanum, R. Michael. Zeitscbr. cl.deutsch.geol. Gesellseli.,
vol. xlv, p. 232.

1897. — — A. Fritsch. Stud, im Gebiete der bolmi. Kreide-
format., vi, Cbloniek. Scbicbt., 
p. 52.

— — — R. Leonhard. Kreidef. in Oberscbles. (Pal-
aeontograpbica, vol. xliv), p. 28.

1898. — — A. Fritsch. Stud, im Gebiete der bobm. Kreide-
format., iii, Iserscbicht., p. 98.

1901. P rotocardia H illana , F. Sturm. Jahrb. d. k. preussisch. geol. Landes-
anst. fiir 1900, vol. xxi, p. 79.

1902. — — A. Qnaas. Kreidebild. in der libyseh. Wiiste
(Palseontograpbica, vol. xxx, 2), 
p. 218, pi. xxiv, fig. 18.

1904. — — R.. Fortau. Bull. Instit. Egvptien, ser. 4, no. 4,
p. 331.

— — — var. umkwelanensis , R. Etheridge, jun. Second
Rep. Geol. Surv. Natal and 
Zululand, p. 79, pi. i, fig. 16.

1906. — — var., H. Woods. Cret. Fauna of Pondoland (Ann.
S. African Mus., vol. iv), p. 3<»7, 
pi. xxxvii, fig. 6.

Description.— Shell convex, with flattened posterior slope, nearly erpiilateral ; 
outline more or less sub-quadrate, rounded, sometimes nearly oval; usually a 
little higher than long, but rarely with the height and length equal Anterior 
margin either fairly convex and forming a rounded angle with the antero-dorsal 
margin, or very convex and passing almost gradually into the antero-dorsal 
margin. Anterior margin passes gradually into the ventral margin, which may be 
considerably convex, but is usually only slightly convex, with its posterior part 
nearly straight and forming a more or less well-marked angle with the posterior 
margin. The latter is truncated, slightly convex, and forms an obtuse angle with 
the postero-dorsal margin. Umbones of moderate size.

Ornamentation consists (except on the posterior part of the shell) of numerous, 
very regular, rounded, concentric ribs separated by narrow furrows; these ribs 
become smaller or nearly" obsolete near the antero-dorsal margin. On the posterior



slope of the shell, and sometimes for a short distance in front of it, are from 10 to 15 
(usually 12 or 13) strong, more or less angular ribs, separated by broad furrows, 
both being crossed by well-marked growth-ridges. Sometimes some of these ribs 
are divided at their summits by a narrow, longitudinal groove. The ribs become 
rather smaller dorsally and are absent near the postero-dorsal margin. Internal 
margins of valves smooth, except the posterior part with radial ribs, which is 
serrate.

Measurements: 
(i) (2) (3) (-0 (•r>) <<i) (’ ) («) 0>) (10) (ii) (12)

Length 51 48 14 44 44 41 38 30 3<i 32 27 19 mm.
Height 47 47 44 42 41 39 30 30 34 29-5 2 0 18 „

(1—12) Blackdown.

Affinities.— Although this species has a very wide geographical distribution 
and a long range in time, yet the principal variations seen in specimens found 
at different horizons and in different kinds of sediment consist in the number and 
coarseness of the concentric ribs. The modifications do not appear to be more 
than varietal, and such as would be found at the present day in examples of a widely 
distributed species.

In the example from the Cenomanian figured by d’Orbigny the shell is rather 
higher and the ornamentation coarser than in specimens from Blackdown, but in 
the latter respect it agrees with examples found by the late C. J . A. ]\leyer in the 
Cenomanian of South Devon. One specimen from the Cenomanian of Sartlie, 
shown in Gueranger’s photographic illustrations, agrees in its ornamentation with 
Blackdown examples.

The Cenomanian form figured by Renner (1870), and the examples from 
higher horizons figured by Geinitz (1843) and by Goldfuss agree closely with Black- 
down specimens. Coarser ribbing is found in specimens from the Gault of Cosne, 
showing that that character is not limited to examples from horizons above the 
Blackdown Greensand.

l'rotocardia hifrons (Reuss) is more rounded than I*. M ilana, but does not seem 
to be specifically distinct.

Canlium marticeii.se, Mathcron, and C. lxequiemanmn, Matheron, were regarded 
by d’Orbigny and by Zittel as synonyms of I*. M ilana.

Specimens from the Trichinopoli Group of Southern India were identified with 
]\ M ilana by Forbes and by Stoliczka, who stated that they were unable to draw 
any line of separation between the Indian and European examples. The concen
tric ribbing is coarser in most of the Indian forms, and in some the smooth inner 
portion of the posterior area is relatively larger than in specimens from Blackdown. 1

’ So* Stoliczka*s 10n.



P. delicatula, Stoliczka,1 and P. potidieheriense (d’Orbigny) ,2 are allied to 
P. Hillana.

P. biseriata  (Conrad) , 3 from Syria, possesses coarse concentric ribs, and is 
regarded by Blanckenhorn as a variety of P. Hillana.

Remarks.— Examples of this species are common at Blackdown, but probably on 
account of the uniformity of the conditions under which they lived, do not show 
any very striking variations.

There are some differences in the proportion of length and height; usually the 
former exceeds the latter slightly, but occasionally the two are equal. The outline 
of the shell is sometimes oval, but more usually subquadrate. The radial ribs vary 
in number from 1 0  to 15, and sometimes the area with these ribs is continued for a 
short distance in front of the posterior slope.

The number of concentric ribs in 1 0  mm. (measured between 31 mm. and 
44 mm. from the umbo) varies from 15 to 19.

Ttjpr.— From Blackdown, in the British Museum.
Distribution.— Upper Greensand (zone of Srhltrnbnehia rostmto) of Blackdown, 

Haldon, Whitecliff (South Devon), Peak Hill near Sidmouth, Devizes, and 
Ventnor. Cenomanian of Dunscombe. Recorded by Jukes-Browno from the 
Chloritic Marl of the Isle of Wight.

Genus— Caioutm, l/iutorus.

(‘ Syst, Nat.,’ cd. 10, 1758, j>. 078; ed. 12, 1700, p. 1121.)

C a r d i u m  I m i e t s o n i ,  Forbes, 1845. Plate X X X II, f i g s .  7— 1 0 .

1845. Cardium I bbetsoni, E . Forhcs. Quart. Journ. Geol. Soc., vol. i, p. 243,
pi. ii, tig. 9.

1854. — — J . M om s. Cat. Br it. Fo$s., ed. 2, p. 192.
1850. — F. j .  r i d rf and .E. Renccier. Foss. Terr. Aptien

(Mater. Pal. Suisse, ser. 1), p. 78,
pi. ix, tigs. 1, 2.

1800. — — F. J . Pictet and G. Campieke. Terr. Crct. Ste. Croix
(Mater. Pal. Suisse, ser. 4),
p. 202.

1871. — — ( h MVICARI) I l TM ),  F. Stoliczka. Pakeont. Indica, Crct.
Fauna S. India, vol. iii, p. 212.

1 ‘ Pakeont. Iiulica, Crct.. Fauna 8. India,’ vol. iii (1871). p. 220, pi. xiii, tig. 8.
2 Stoliczka, ibid., p. 220, pi. xii, figs. 4—7.
3 ‘ Official Report U. S. Exped. Dead Sea, etc.,’ by W. F. Lynch (1852), p. 210, pi. vi, figs. 28, 20 

(non 4 0 ); R. 15. Newton, ‘ Geol. Mag.,’ (1808), p. 100, ]d. xv, tig. 11. F. Hillana var. typing 
M. Blanckenhorn, ‘ Beitr. zur Geol. Syricns : Kreidesyst, in Mittel u. Nord-Syriciis ’ (1800), p. 89.



Lh'seriptiou.— She'll small, inflated, oval, a little higher than long, slightly 
inequilateral. Anterior margin rounded, passing gradually into the convex 
ventral margin. Posterior margin subtruncate, higher than the anterior margin. 
Umbones prominent, with a faint carina extending to the postero-ventral extremity 
and forming the limit of the flattened postero-dorsal area. Margins of valves 
serrate.

Ornamentation consists of numerous small, slightly-raised radial ribs separated 
by narrow grooves; anteriorly the ribs become gradually smaller and are absent 
or indistinct near the nntero-dorsal margin ; on the postero-dorsal area the ribs 
are stronger and the grooves broader than elsewhere, and the anterior margins of 
these ribs are sometimes serrate. In well-preserved specimens faint concentric 
linear ridges are seen.

M rasumnrvts :
(i) (2) (») W (">)

Length 17 15*5 14-2 14 10‘5 mm.
Height 18 10-5 15 14-5 n  „

(1—5) Crackers, Atherfield.

Affinities.— See 0. CotfahHnum (p. 203).
In form (\ Ihhot.soni resembles (1. Ixnulinianum, d’Orbigny,1 but the latter is 

distinguished by its broader grooves which bear pointed projections.2

In the specimens figured by Pictet and Renevier from the Aptian of the Perte 
du Rhone the umbones are more prominent than in English examples of 
Cl. Ihbctsoni, but Pictet and Campiche, tvho were able to compare examples from 
Atherfield with those obtained from the Perte du Rhone, felt no doubt as to 
their specific identity.

Type.— From Atherfield, in the Museum of the Geological Society.
Distribution.—Lower Greensand (Crackers) of Atherfield.

1 4 Pal. Framy Terr. Crct,,’ vol. iii (1844), p. 25, pi. eexlii, figs. 7— 11.
2 C. lit ml ini atm m is recorded by Morris from the Lower Greensand of t in* isle of Wight, and by 

Topley from the Athertield Beds of Peasmarsh and Shalford. Specimens from the Atherfield Clay 
were referred to C. subhilhtun//#, Levmerie, bv Forbes, but that identification was regarded as doubtful 
by Pictet and Campiche; the form of the shell cannot be made out satisfactorily, but the ornamenta
tion resembles that of C. Ibbvtsom. An internal cast from the Lower Greensand of Upware was 
referred with doubt to C. suhhtllainnn by W. Keeping ( ‘ Foss. Neoc. Upware and Brick-hill,’ 1883, 
p. 119) ; the specimen is now in the Sedgwick Museum, Cambridge, and seems to me insufficient, 
for determination. A specimen with radial ribs, from the Lower Greensand of Maidstone, was named 
Card mm Bemtedi by Forbes, but was too imperfect for figuring ; the type is in the Museum of the 
Geological Society (No. 2124) ; no other specimen has been seen. Forbes, ‘ Quart, Journ. Geol. Soc.,’ 
vol. i (1845), p. 244; Pictet and Campiche, ‘ Foss. Terr. Crct, Ste. Croix ' (‘ Mater. Pal. Suisse,' ser 4, 
18t>(>), p. 2(>7.



Cakdium Cottaldinum, (C 0  rbiy it if, 1844. Plato X X X II, fig. 11 a — e.

184-4. C audium Cottaldinum, A. d'Qrbujny. Pal. Frany. Terr. Cret., vol. iii,
p. 22, pi. ccxlii, figs. 1—4.

— d'Qrbiyny. Prodr. de Pal., vol. ii, p. 79.
— F. J. Pictet and G. Campiche. Terr. Cret. Ste. 

Croix (Mater. Pal. Suisse, ser. 4), 
p. 246, pi. cxviii, figs. 1, 2.

— F. Stuliczka. Paloeont. Indica, Cret. Fauna S.
India, vol. iii, p. 212.

W. Keeping. Fuss., etc., Neoc. Upware and Brick- 
hill, p. 118, pi. vi, fig. 4.

O. Wcerth. Die Fauna des Neoconi, im Teutoburg.
Walde (Palaxmt. Abhandl., vol. ii), 
p. 44, pi. ix, fig. 3.

Oerli nghusanum , Wcerth. Ibid., p. 44, pi. ix, fig. 4. 
Cottaldinum, G. Maas. Zeitscbr. dcr deutscli. geol. Gesellscb.,

vol. xlvii, p. 263, pi. vii, tigs. 2, 3.
— A. Wollemann. Die Biv. u. Gastrop. d. deutscli. u.

liolliind. Ncocoins (Abhandl. d. 
k. preussisch. geol. Land., n . f ., 
pt. 31), p. 107.

Description.— Shell oval, inflated, slightly inequilateral, rather higher than long. 
Anterior and ventral margins rounded. Posterior margin more or less truncated. 
Unibones rather high, sharp, curved inward and forward, with an indistinct carina.

Ornamentation consists of numerous, small, regular, radial ribs, which are 
rather more prominent on the posterior area than on the sides of the shell.

Measure meats :
Length 24 mm.
Height . 2 5 5 „

Upware.

Affinities.— This species closely resembles (J. lbbetsoni9 but differs in having the 
posterior area less flattened and the outline of the shell more rounded. The 
English specimens of C. Cuttaldimnu are larger than those of G. Ibhelsuui, but are 
not sufficiently numerous or well-preserved for exact comparison.

In C. Cottaldinum the shell is relatively higher than in C. Yultd, Leymerie. 1 

C. laudreunense, de Loriol,2 appears to be closely related to C. Cottaldinum. 
Type.— D’Orbigny’s specimens came from the Xeocomian of Wassy (Haute-

1 For references see Pictet and Campiche, ‘ Terr. Cret. Ste. Croix ’ ( ‘ Mater. Pal. Suisse,’ ser. 4, 
1866), p. 247.

- P. de Loriol and V. Gillicron, ‘ Urgonien Infer, de Landeron ’ (1869), p. 14, pi. i, fig. 12.

1850.
1866.

1871.

1883

1884.

1895.

1900.



Marne), Brillon (Meuse), St. Sauveur and Auxerre (Yonne). The specimens 
figured by Keeping are in the Sedgwick Museum.

Distribution.— Lower Greensand of Up ware. 1

C a u j u u m ,  sj). Plate X X X II, f i g .  1 2  a, b.

Internal casts of a globose form of Cordium  occur in the Lower Greensand of 
Seend and Faringdon. On one specimen (No. 21272, Museum of Practical 
Geology) a portion of the shell is preserved, and its ornamentation resembles that 
off-. ibbetsoni and (J. Coftaldinnnt. The form of the shell seems to be rather more 
like that of C. Ibbetsoni than of C. ( ■ottaldinmn.

Cau d iu m , spp.

Specimens of Cordinm  from the Cenomanian of Dunscombe, South Devon, were 
referred by C. J . A. Meyer to C. alternans, Reuss, and C. alntoeeum, Goldfuss. 
Better preserved specimens are needed before these determinations can be con
firmed.

Caudium  tuuoniense, Woods, 185)7. Plate X X X II, figs. Id— 15.

1897. C audium tuuoni ense , II. Woods. Quart. Join n. Geol. Soc., vol. liii, p. 389,
pi. xxvii, figs. 2 0 —22.

Description.— Shell small, oval, higher than long, inequilateral, much inflated, 
postero-dorsal part compressed. Unibones prominent, with a considerable anterior 
curvature. Ornamentation consists of many strong radial ribs. Length, 0 mm.; 
height, 7 mm.

Affinities.— This species shows some resemblance to G. rettomanvnse, d’Orbigny,2 

but is more inequilateral owing to the much greater curvature of the unibones ; 
also the ribs are less numerous, and tubercles appear to be absent from the 
grooves.

Type.— In the Sedgwick Museum, Cambridge.
Distribution.— Chalk Rock of Cuckhamsley.

1 Soiue small specimens found in the Ferruginous Sands of Shanklin may perhaps be referred to 
C. Cotlaldi/uun, but they are too imperfectly preserved for exact determination.

2 ‘ Pal. Frau<;. Terr. Crct.,’ vol. iii (1844?), p. 37, pi. eexlix, figs. 5 — 9.



Ca kdium , sp. Plate X X X II, fig. 10 a , b .

1897. Cakdi um , sp. cf. cenomanense , H. Woods. Quart. Journ. Geol. Sot*., vol.
liii, p. 88(J, pi. xxvii, tigs. 28, 24.

Internal casts, similar in form to G. ceuomanrnse, d’Orbigny, are found in the 
Chalk Rock of Cuckhamsley. A part of the shell is imperfectly preserved on one 
specimen and is ornamented with fine radial ribs. A cast measures : height, 8 mm.; 
length, 8 min.; thickness, 7*5 mm.

C akdium , sp. Plate X X X II, fig. 17 a— c.

Two internal casts from the Chalk of Norwich (one of which was found by the 
late T. G. Bayfield) are in the British Museum (Nos. L liJ-143, L20103). The shell 
is much inflated, so that the height and thickness are approximately equal; the 
height is considerably greater than the length. The unibones are prominent. 
The postero-dorsal part of the shell is flattened and shows indications of fine radial 
ribs.

This species shows some resemblance to 0. rent ricosiuii, d’Orbigny, 1 but is 
relatively higher.

Stlb-tff'ltHS— Gkanucakdium, II . M. (I<ibh, 18b(J.
(“ Geol. Survey California,” ‘ Takeout.,’ vol. ii, p. 28t>.)

C akdium  (G kanouakdium) I’KohnsciDEUM, S uir r rb j / ,  1817. Plate X X X II, figs. 18, 1(J ;
Plate X X X III, figs. 1 — 3.

1818. C akdita tu hekculata, J. Sowerby. Mill. Conch., vol. ii, p. 97, pi. cxliii.
(Non Cardinal tuberculatum, Linmeus).

JS17. Cakdium i' kohoscideum, J .  Smrerby. Min. Conch., vol. ii, p. 127, pi. clvi,
tig. 1.

1885. - G entian um, J .  dc C. Sincerhy. Ibid. (Systematical Index), vol. vi,
p. 242.

1854. — ritoHosoiDKUM, J. Morris. Cat. Brit. Foss., ed. 2, p. 198.
— — G kntianum, Morris. Ibid., p. 192.

1888. - pkoboscideum, F. J. Pictet and G. Camjdchr. Foss. Terr. Crct.
Ste. Croix (Mater. Pal. Suisse, 
ser. 4), p 289.

1 C. ventricosum is recorded from the Upper Greensand (/one of Pecti n asper) of Lulworth by 
Barrois ( ‘ Terr. Crct. Super, de rAngleterre et de ITrelande,’ 187t». p. 1*2). I have not seen any 
English example of that species.



1866. Caruium G entianum, Picf’t and Campiclie. Ibid., p. 269.
1871. — pkohoscideum, F. Stoliczka. Palueont. Indica, Cret. Fauna S.

India, vol. iii, p. 213 (Acautho-
cardiu m).

— — G enti anum , Stoliczka. Ibid., p. 213 (Aranthocardium).
1882. — p u o u o s c i d e u m , 1J. dc Lariat, Gault de Cosne, p. 91, pi. xi, tig. 4.
1900. — G enti anum , E. T. Newton and A. J. Jukes-Browne. In Jukes-

Browne, Cret. Rocks of Britain, 
vol. i, p. 448.

Description.— Shell stout, very convex, oval, higher than long, slightly inequi
lateral. Anterior margin rounded ; posterior margin truncated, forming an 
angle with the postero-dorsal margin. Unibones prominent.

Ornamentation consists of radial ribs separated b}r narrow grooves; the 
stronger ribs bear prominent, angular, laterally compressed tooth-like projections, 
which may be rather larger near the posterior margin than elsewhere; in the 
spaces between the stronger ribs are two (sometimes one or three) smaller ribs with 
similar but smaller tooth-like projections. Margins of valves toothed.

Measurements ;
(i) (») ( 4 ) ( 5 )

Lengtho 0:5 o!> 58 57 47 mm.
Height 74 7<i 08 G5 54 „

(1—5) Black down.
Affinities.— A form from the Cenomanian was referred by d’Orbigny to

0. productum, Sowerby, 1 the type of which comes from the Senonian of Gosau. 
Th is identification has been accepted by Zittel, Holzapfel and others, but not by 
Pictet and Campiclie, and de Loriol. The specimen figured by d’Orbigny 2 is 
probably an example of C. proboscideani, Sowerby, and differs from 0. productum 
in the distinct differentiation of the ribs into a larger series separated by smaller 
series.

The differences between C. Gentianum and C. proboscidenm  seem to be due 
entirely to their different modes of preservation. The former is found in the 
Upper Greensand of Devizes and Ventnor; the shell is absent, but the sand which 
filled the interior of the shell now forms a natural cast of the exterior, showing 
more or less imperfectly the character of the ornamentation ; usually the spines 
are represented by stumps only or are almost completely obliterated. In these 
specimens the original form of the shell has been more or less considerably

1 ‘ Trans. Geol. Soc.,’ ser. 2, vol. iii (1832), p. 417, pi. xxxix, fig. 15 ; Goldfuss, ‘ Pet ref. Germ.,’ 
vol. ii (1837), p. 221, pi. cxliv, fig. 7 ; Zittel, ‘ Bivalv. <1. Gosaugeb.,’ pi. i (1864), p. 37, pi. vi, fig. 1 ; 
Holzapfel, “ Die Mollusk. Aachen. Kreide ’’ (‘ Palmontographica,’ vol. xxxv), p. 179, pi. xvii, figs. 1—5 ; 
G. Miiller, ‘ Mollusk. d. Untersen. v. Braunschweig u. Ilsede ' (1898), p. 63, pi. ix, figs. 13, 14.

- ‘ Pal. Fram;. Terr. Cret.,’ vol. iii (1844), p. 31, pi ccxlvii; Gucranger, ‘ Album Palcont. de la 
SSarthe’ (1867), p. 15, pi. xx, figs. 8— 10.



modified by pressure. On the other hand the shell in G. pvnhosridrmn, from 
Blackdown, is replaced by silica, so that both its ornamentation and original shape 
are perfectly preserved.

French examples were identified by d’Orbigny1 with this species, for which he 
proposed the name Cardinm Moutmiimium since the specific name {tutunrulntn) 
under which Sowerby originally described the species had already been used. 
Sowerby, however, in the index at the end of vol. vi of the ‘ Mineral Oonchology,’ 
had already substituted Grutionum for the name which he originally used. I have 
not seen any specimen of G. Moutoniunum, and am unable to say whether or not it 
is really identical with G. Gentianum , but in d’Orbigny’s figures the difference in 
the sizes of the ribs and tubercles is seen on the anterior and posterior parts of 
the shell only.

G. Curoliuum , d’Orbigny, 2 and G. iiuer/uirostatnm, Matheron,:i are closely related 
to, and perhaps identical with, G. prnhnsridoino.

Typos.— G. jwoboixcideum, from the Upper Greensand of Blackdown, and 
Cardita tuhrreulata {Cardinm (iontianum), from the Upper Greensand of Devizes, 
are in the British Museum.

Distribution.— Upper Greensand (zone of Srhhndmcliia rosfrafa) of Blackdown, 
Haldon, Devizes, and Ventnor.

Fam ily— D ICERATID .B, D oll

Gun us— T oucasia, E. Municr-Chalmas, 1873.
(‘ Joum. <le Conchyl.,’ ser. 3, vol. xxi, p. 74. Douville, ‘ Bull. Soc. "col. de France,’ ser. 3, vol. xv,

1887, p. 762.)

T oucasia L onspalei (Soirorby), 183b. Plate X X X III, figs, t— b.

1836. Diceras L onsdalii, J .  de C. Soiverby. Trans. Geol. Soc., ser. 2, vol. iv,
pp. 268, 338, pi. xiii, fi". 4.

1850. Caprotina L onsdalii , A. d'Orbiyinj. Prodr. de Pal., vol. ii, p. 109
(pa rt i m).

1854. D iceras L onsdalii , J .  Morris. Cat. Brit. Foss., ed. 2, p. 201.
1855. R equienia L onsdalei , S. P. Woodward. Quart. Journ. Geol. Soc.,

vol. xi, p. 53, fi". 29.
1871. — L onsdalii , F. Stolirzka. Palsoont. Imlica, Cret. Fauna

S. India, vol. iii, p. 233.

1 ‘ Pal. Fran^. Terr. Cret.,’ vol. iii (1S41), p. 34, pi. ccxlviii; and ‘ Prodr. de Pal.,’ vol. ii (1850),
p. 162.

2 Op. cit. (1844), p. 29, pi. ccxlv.
3 ‘ Cat ill. Foss, des Bouelies-du-Rlione ' (1S-12), p. 157, pi. xviii, ti ŝ. 3, 4.



Rem arks.— The examples of Timeasia Lonsdnlei are in the condition of internal 
casts in a ferruginous sandstone, so that it is difficult to compare this with other 
species. The casts show a considerable amount of variation in form. D’Orbigny, 
de Loriol, and Pictet and Campiche included Reipiienia carinata, Matheron,1 from 
the Urgonian of Orgon, as a synonym of Sowerby’s Diceras Lonsdnlei-; but Prof. 
Douvillc : and M. Paquier3 think that the identity of the two forms is doubtful 
and can only be determined by a careful comparison of English specimens with 
internal casts of T. carinata. Prof. Douvillc 4 suggests that there is a resemblance 
between T. Senvesi and T. Lonsdalei.

Type.— The type, which is stated to have come from near Caine, cannot now 
be found. The specimen from which Woodward’s outline figure was drawn is in 
the British Museum, No. 88825.

Distribution.— Lower Greensand of Stock Orchard, south of Caine. Recorded 
by Morris from Lockswell Heath, south-west of Caine.

Fa m i///— MON0  PL EUR ID JE, Fischer, 

drnns— Gviiopi.Kri.w, II. Ihmrillc, 1887.
( ‘ Bull. Soe. geol. <le France,' ser. 3, vol. xv, p. 7(18.)

Gyroplkitka roKNucori.i: (t/7b7m/»//), 1847. Plate X X X III, fig*. 7 />.

1817. C hama cornucopia , A. d'Orbigny. Pal. Franc. Torr. Cret., vol. iii, p. (189,
pi. cccclxiv, figs. 3—7.

18.r>0. — — d'Orhigny. Prodr. de Pal., vol. ii, p. 170.
18(18. — — F. J. Pi clef and G. Campiche. Terr. Cret. de Ste. Croix

(Mater. Pal. Suisse, ser. 5), p. 7.
1871. — F. Stolirzka. Paheont. Iudica, Cret. Fauna S. India,

vol. iii, p. 234.
1887. G yropi .eura — //. Dnnri/le. Bull. Soe. gcol. de France, ser. 3, vol.

xv, p. 771, fig. 3.

Rem arks.— Two specimens from the ( Miloritic j\Jarl of Dorset agree in form 
with examples of (1. mniaenphv from the Cenomanian of Rouen (the locality

1 4 Catal. Foss, des Bouches-du-Rhone ’ (1842), p. 104, pi. ii, fit's. 1 , 2 ;  Caprotina Lonsdatii, 
d’Orbigny, 4 Ann. Sei. Nat. Zool.,’ ser. 2, vol. xvii (1812), p. 180; Ueyuienia Lunsdalii, d’Orbigny, 
‘ Pal. Franc. Terr. Cret.,’ vol. iv (1850), p. 218, pis. dlxxvi, dlxxvii; Caprotina Lonsdalii, de Loriol, in 
Favre, 4 Recli. gcol. dans Savoie,’ vol. i (18(17), p. 38(1, pi. C, fig. 22; Pnptienia Lonadalii, Pictet and 
Campiche, ‘ Terr. Cret. Ste. Croix’ ( ‘ Mater. Fal. Suisse,’ ser. 5, 1808), p. 11, pi. clxi.

2 ‘ Bull. Soe. gcol. de France*/ ser. 3, vol. xvii (1880), p. (130.
‘ L e s  R u d i s t e s  U r g o n i e n s , ’ 1 ( ‘ M e m .  S o e .  g c o l .  d e  F r a n c e , ’ P a l e o n t .  X I ,  1 9 0 3 ) ,  p .  4 1 .

4 Op. cif., p, ( 132.



of the type) and with d’Orbigny’s figs. 4 and 5. The ornamentation in this 
species is imperfectly known ; most of the examples from Rouen are either 
internal casts or have only portions of the shell present, on which the orna
mentation is rather indistinct. In one specimen from Dorset part of the shell 
of the fixed valve is preserved; the radial ribs are not so prominent as in 
CL inrquirostrata, but concentric lamella? are distinct.

Distribution.— Ohloritic Marl of Melbury Park and Chaldon, Dorset. Recorded 
by Jukes-Browne from the base of the Lower Chalk of Chard and Maiden 
Newton.

G v R O r L E U R A  TNEQ TTIROSTRATA ( Woodicar<1)9 1833. Plate X X X III, figs. (8— 13.

1833. D iceiias inequirostratus, S. Woodward. Geol. Norfolk, p. 47, pi. v, fig. 22.
1 8 5 4 .  C hama i n /EQUirostrata, J .  Morris. Cat. Brit. Foss., ed. 2 ,  p .  1 9 4 .

Description.— Shell much inflated. Right valve large, oval, attached by a 
considerable portion of the anterior side; umbo prominent, pointed, incurved 
anteriorly. Left valve eapuliform, with the umbo near the hinge-margin.

Ornamentation consists of strong, lamellar radial ribs, which are undulose 
where they cross growth-rings. The ribs have strongly serrate summits and 
are separated by rather broad, flat, smooth interspaces; sometimes the serrations 
are replaced by numerous transverse, scale-like structures. Near the fixed part 
of the right valve the ribs are more numerous than on the flank.

Mi'asu rein ants1 of Ji.rrrf m l nr :
( i ) (2) ( 3 ) (0

Length 2 2 111 1 (> u mm.
Height 28 . 20 . 20 18 5 5

( 1 - 4 ) Not■wicli.
Affinities.— (1. ripli/thni (de Ryckholt) , 1 from Oply, differs from this species

in having the ribs more‘ widely separa ted and in the presence of small ribs in
the interspaces ;and on the side:s of tlle main ribs, i(L russiensis (d’Orl: ) i o n v ) 2

resembles closel}T (1. inr<i n t rostra to and was, regarded by Morris as a synonym of
the latter, but it possesses small l ibs on the sides of the main ribs.:i

1 ‘ Melanges Palcont.,' pt. ii (1851), p. 179, pi. xii, figs. 12, 13; Douvillc, ‘ Bull. Soc. gcul. do 
France,’ ser. 3, vol. xv (1S87), p. 744, pi. xxviii, fig.  11 ; Holzapfel, ‘ Mollusk. Aachen. Kreide (1889), 
p. 189, pi. xix, figs. 5 , (I; Wolleniann, ‘ Fauna d. Liinclmrg. Kreide’ (1902), p. 75, pi. ii, figs. 5, 0.

- M u r c h i s o n ,  d o  V e r n e u i l ,  a n d  d e  K e v s e r l i n g ,  ‘ G c o l .  d o  l a  K u s s i e ,  v o l .  ii ( 1 8 4 5 ) ,  p .  4 9 9 ,  p i .  x l i i i ,  

f igs .  3 1  —  3 3 ;  D o u v i l l c ,  ‘ B u l l .  S o c .  g r o l .  t ie  F r a n c e , ’ s e r .  ii i,  v o l .  x v  ( 1 S S 7 ) ,  p .  7 7 a ,  p i .  x x v i i i ,  fig.  1 3 .

•s G. Mtinsfrri ( v .  H a g o n o w )  is p r o h a h l v  r e l a t e d  t o  (}. itiwqiornslrata. S e e  l v a v n ,  ‘ M o l l u s k .  i 

P a n m a r k s  K r o i d t a f l .  I ,  L a i n o H i h r . ’ ( 1 9 0 2 ) ,  p .  12*1, p i .  iv ,  f ig s .  1 0 ,  1 1 .



Tupr. —From Norwich; in tho British Museum.
Distribution.— Upper Chalk (zone of lieleionitella tnuerouafa) of Norwich.

Gvroclkcka, sp. Plate X X X IV , fig. 1 a — il.

Inscription.— Bight valve inflated, attached by a large portion of the dorsal 
surface, heft valve convex', sulxpiadrate, with a pointed and incurved umbo. 
Right valve ornamented with numerous, small radial ribs which bear transverse 
nodes or scales. Left valve with relatively few, stout ribs bearing strong, some
what irregular, transverse scales or lappet-like projections.

Affinities.— The ornamentation on the right valve is finer and that on the left 
valve coarser than in G. cenomaneusis (d’Orbigny]) ; also the transverse ornamenta
tion of the ribs is much coarser and less regular.0

Rem arks.— The portion of the right valve which was attached includes the 
umbo and the neighbouring parts, whereas in most examples of Gyraplenra only 
the part in front of the umbo is attached. The size of the area which was attached 
is larger than usual, but in other species it is seen that that area varies considerably 
in size in different examples.3

The only specimen seen was collected by Mr. Francis R. B. Williams.
Distribution.— Upper Chalk (zone of Actinor<nnatr q u a d  rat u s )  near the groyne 

at Scaford.

Family— CORBULIDiE, Fleming.

Genus— C orm jla , J . G. Pruguiere, 1 707. 
( ‘ Encyc. Meth.,’ Tabl. Vers., pi. 230.)

Corr.CLA anuulata (Phillips), 1820. Plate X X X IV , figs. 2— 5.

1829. Isocardia angulata, J. Phillips. Geol. Yorks., p. 94, pi. ii, figs. 20, 21
(ed. 3, 1875, p. 252).

1841. — — F. A. Rnmcr. Die Verstein. cl. uord - deutscli.
Kreidegeb., p. 70.

1854. — — J. Morris. Cat. Brit. Foss., ed. 2, p. 204. 1 2

1 ‘ Pal. Franc*. Terr. Crct.,’ vol. iv (1850), p. 201, pi. dxcv, figs. 1—4.
2 Douvillc, ‘ Bull. Soe. geol. de France,’ ser. 3, vol. xv (1887), p. 771, pi. xxviii, fig. 7.

In a specimen figured by Clriepenkerl the surface of attachment is unusually large; ‘ Senon v. 
Konigslutter ’ ( ‘ Paheont. Abhandl.,’ v, 1889), pi. vii, fig. 3.



1865. I socardia? angulata, F .J .  Pictet and G. Cam incite. Fuss. Terr. Crct. Ste.
Croix (Mater. Pal. Suisse, 
ser. 4), p. 240.

1871. I socardia angulata, F. Stoliczku. Palucuut. Indica, Cret. Fauna S. India,
vul. iii, p. 104.

1877. I socardia? angulata, (?. M/ / / .  Zeitschr. d. deutsch. geol. Gesellscli.,
vul. xxix, p. 241.

1889. I socardia angulata, G. W. Lamjdtnjh. Quart. Journ. Geol. Soc., vul. xlv,
p. 616.

1900. — — A. Wollemann. Die Biv. u. Gastrop. d. deutsch. u.
holliind. Neocoms (Abhandl. d. k. 
preussisch. geol. Land., N. F., pt. 
31), p. 114.

1905. Corbula ( I socardia) angulata, F. Harbort. Fauna d. Scliauinberg-Lippe-
sclien Kreidemulde (Ibid., 
pt, 45), p. 81.

1906. I socardia angulata, A. Wollemann. Die Biv. u. Gastrop. nord-deutscli.
Gaults (Jahrb. d. k. preussisch. 
geol. Land., fiir 1906, vol. xxvii), 
p. 277.

Description.— Shell with sub-quadrate outline, rounded, occasionally sub- 
triangular, very convex, equivalve, more or less considerably inequilateral; length 
greater than height. Anterior part produced, rounded; ventral margin slightly 
curved; posterior margin truncate, slightly convex, somewhat oblique, forming 
angles with the ventral and dorsal margins. Postero-dorsal margin sloping 
ventrally. Umbones moderately large, curved inward and more or less considerably 
forward, with a carina extending to the postero-ventral angle, cutting off a large, 
flattened postero-dorsal area. The part of the valve in front of the carina is 
regularly convex. Lunular region depressed.

Ornamentation consists of fine concentric striae.
Measurements :

(i) C) (3) (0 C>) («)
Length 7-1 . 6-8 ., 6-2 0 o-o 5 0
Height 0-0 5-5 . 5-0 . 5 . -L5 ■4*1

(1—7) Speeton.

Affinities.— This species shows some resemblance to C. tjaultina (see p. -11), but 
is more nearly quadrate in outline, relatively longer, of larger size, and without 
distinct ribs.

C . antjulata is fairly common in the Speeton Clay, but no specimen showing the 
hinge appears to have been found, so that the generic position assigned to this 
species by Phillips was presumably based on the external character of the shell. 
Pictet and Campiche thought that it probably belonged to (Ajprina. Wollemann 
states that it is most likely a Corbula, and llarbort, who has seen the hinge,



definitely refers it to that genus; if this view of its position is confirmed it will be 
necessary to substitute a new name, since aiu/ulata had been previously used by 
Lamarck for a species of Curb ala  from the Eocene.

Distribution.— Speeton Clay (zones of Dclentuitex jar.alum and JJ. brunsriccasis) 
of Speeton.1 * *

CokiujIjA s t k i a t u l a ,  Sou'erbtj, 1827. Plate X X X IV , figs. G— 12.

1827. C o K B U L A STK iA TU L A , J. dc C. Sutverby. Min. Conch., vol. vi, p. 139, pi.
dlxxii, figs. 2, 3.

184G. — — A. d'Qrbhjny. Pal. Frany. Terr. Crct., vol. iii, p. 459, 
pi. ccclxxxviii, figs. 9—13.

1850. — — A. d'Orbiijny. Prodr. de Pal., vol. ii, p. 118.
1854. — J. Morris. Cat. Brit. Foss., eel. 2, p. 19G.
1858. — — F. J. Pictet and F . lienevier. Foss. Terr. Aptien (Mater.

Pal. Suisse, ser. 1), p. 17G.
18G4. — F. J. Pictet and G. Catnjnclie. Foss. Terr. Crct. Ste.

Croix (Mater. Pal. Suisse, ser. 4), 
p. 3G.

1870. — — F. Stuliczka. Palaeont. Indica, Cret. Fauna S. India, 
vol. iii, p. 40.

1895. — -  G. Maas. Zeitsclir. der deutsch. geol. Gesellsch., vol. 
xlvii, p. 257.

— l . e v i s , Maas. Ibid., p. 257.
1900. - STK iA TU L A , A. Wollemann. Die Biv. u. Gastrop. d. deutsch. u.

holh'ind. Neocoms (Abhaudl. cl. k. 
preussiscli. geol. Land., N. F., pt. 
31), p. 144.

A. Goldfnss. Pet ref. Germ., vol. ii,p.251, pi. eli, tig. 1G 
(0. snbstriatula, d’Orbigny, 1850).

J. Miiller. Pet-ref. der Aaclien. Kreidef., pt. i, p. 25, 
pi. ii, fig. 8.

A. d'Archiac. Bull. Soc. geol. de France, ser. 2, vol. xi, 
p. 200, pi. iv, figs. 14, 15.

J . Vila nova-y-Piera. Mem. geog.-agric. de (Jastellon, 
pi. iii, fig. 14.

0. Fra as. Aus dem Orient, p. 92.
II. Credner. Zeitsclir. der deutsch. geol. Gesellsch., 

vol. xxii, p. 23G.

1 The type of Corbvla -punctum, Phillips, from Speeton, cannot be found, and I have not seen any
specimen which could be satisfactorily identified with that species. Phillips, 4 Geol. Yorks.’ (1829),
p. 122, pi. ii, fig. G.

Non 1840. —

— 1847. —

— 1854. -

— 1858. —

— 18G7. —
— 1870. —



Non 1885. Corbulamella striatula, J. BnJuii. Verliandl. d. nat. Vereines d. preuss.
Rheinl., vol. xlii, p. 144.

- -  1887. — — F. Freeh. Zeitschr. d. deutscli. geol. Gesellscli.,
vol. xxxix, p. 173, pi. xii, figs. 5—8.

— 1888. — — G. Mailer. Jahrb. d. k. preussiscli. geol. Land.,
fur 1887, p. 436.

- 1889. Corbula striatula, 0 . Griepenkerl. Senon. v. Konigslutter (Palseont.
Abhandl., vol. iv), p. 69.

1897. —- — A. Fritach. Stud, ini Gebiete der buhm. Kreide-
format., vi, Clilomek. Schicht., p. 64, 
fig. 83.

— 1901. Corbulamella striatula, F. Sturm. Jalirb. d. k. preussiscli. geol. Land.,
fiir 1900, vol. xxi, p. 88.

Description.— Shell ovate, usually much inflated, produced and pointed 
posteriorly, inequilateral, slightly inequivalve. Anterior and ventral margins 
rounded. Posterior margin short, obliquely truncated. Umbones broad, strongly 
incurved, with a carina extending to the postero-ventral angle and cutting off 
a flattened postero-dorsal area. Ornamentation consists of numerous concentric 
ribs which extend on to the postero-dorsal area, where they are narrower and more
distinct.

Measurements:
(i) (2) (3)

Length 6'7 0-0 5’5 mm
Height 5'0 4'2 4*0 „

(1) Atherfielil Beds, East Shalford; (2, 3) Crackers, Atherfield.

A ffinities.— This species is distinguished from C. neocomiensis, d’Orbigny, 1 by 
the smaller and more pointed posterior end. It differs from C. substriatula in being 
less inequivalve and in possessing a distinct carina. Wollemann considers that 
C. Ixcis , Maas, is identical with C. striatula. Another form which appears to be 
closely allied is G. neverisensis, de Loriol,2 from the Gault of Cosne.

Rem arks.— This species varies considerably in convexity and in relative length 
and height. The shorter, more globose, and more distinctly rostrate forms agree 
with the type. The more elongate and less convex forms are not so numerous, 
and although differing considerably in shape from the globose forms, yet they 
agree with them in other respects and do not appear to be specifically distinct.

Specimens from the Lower Greensand of Punfield resemble G. striatula, but 
possess stronger concentric ribs— in some cases, as in the example figured (Plate 
X X X IV , fig. 13), the ribs are considerably stronger, but in others the difference 
is not so great.

1 ‘ P;il. Franc. Terr. Cn't.,' vol. iii (18-4(5). p. 457, pi. ecclxxxviii, fiirs 3—5, ainl • ProJr. .lo Pal.,' 
vol. ii (I860), p. 73.

2 ‘ Gault de Cosue’ (1882), p. 43, pi. v, fi>rs. 23—25.



Tjipe.— Internal casts from the Hytlie Beds of Pulborough, in the British 
Museum.

Distribution.— Lower Greensand : Crackers of Atherfield. Recorded by Fitton 
from the Per tin-bed, Atherfield Clay, and Beds V I— IX , X III, XIV  near Atherfield. 
Ferruginous Sands of Shanklin. Atherfield Beds of Peasmarsh, East Shalford 
and Sevenoaks. Hytlie Beds of Pulborough. Folkestone Beds of Folkestone.

C orbula g a u I jT i n a ,  Pictet, and Campiche, 1864. Plate X X X IV , figs. 14— 16.

l*tl 1. Corbula gaultina , F. J. Pictet and G. Camjuche. Foss. Terr. Crct. Ste.
Croix (Mater. Pal. Suisse, ser. 4), 
p. 34, pi. c, figs. 3, 4.

1870. — — F. Stoli'jzka. Palaeont. Indica, Cret. Fauna S. India,
vol. iii, p. 40.

Description .— Shell subtriangular, rounded, inflated, slightly inequivalve, a 
little longer than high, moderately inequilateral. Anterior margin rounded. 
Posterior margin subtruncate, oblique. Umbones prominent, rather high, curved 
forward, with an inconspicuous carina cutting off a concave postero-dorsal area. 
Ornamentation consists of small, concentric ribs.

Measurements :
(1) (2) (3) (t)

Length 5* 5 5-0 4-6 4'0 mm.
Height 5-0 4 -5 4-0 3*6 ,,

(1—t) Ctiiult, Folkestone.

Affinities.— In this species the shell is relatively shorter and more inflated than 
in 0. eler/antula, d’Orbigny.1

C. (faultina may perhaps be, as was pointed out by Pictet and Campiche, 
identical with G. social is, d’Orbigny,2 of which no sufficient diagnosis has been 
given.

Rem arks.— Numerous individuals of this species are found close together in 
groups. When the surface of the shell is not perfectly preserved the ribs become 
indistinct.

Tm >e.— From the Gault of Folkestone.
Distribution.— Lower Gault (Bed 2) of Folkestone.

1 4 Pal. Fraiu;. Terr. Crct.,’ vol. iii (184(5), p. 460, pi. ecclxxxviii, figs. 14—17.
2 4 Prodr. de Pal.,’ vol. ii (1850), p. 136.



C orbula truncata, Sowerby, 1836. Plate X X X IV , figs. 17— 22.

1836.

1850.
1854.
1868.

1870. 

(?) 1895.

Corbula truncata, J. de C. Soiverby. Trans. Geol. Soc., ser. 2, vol. iv,
pp. 240, 341, pi. xvi, fig. 8.

— — A. (VOrbigny. Prodr. de Pal., vol. ii, p. 160.
— — J. Mirrris. Cat. Brit. Foss., ed. 2, p. 196.
— — A. Briart and F . L . Cornet. Meule de Bracquegnies

(Mem. cour. et Mem. des Sav. etrangers, vol. xxxiv), 
p. 81, pi. vi, figs. 13—15.

—- — F. Stoliczka. Palaeont. Indica, Cret. Fauna S. India,
vol. iii, p. 40.

— cf. — E . Tiessen. Zeitsclir. d. deutsch. geol. Gesellsch.,
vol. xlvii, p. 485.

Non 1846. — — A. d'Orbigny. Pal. Franc. Terr. Cret., vol. iii, p. 461,
pi. ccclxxxviii, figs. 18— 20 (? C. 
Gold/ussiana, Matheron).

Description .— Shell subquadrate or subtriangular, elongate, rounded, moderately 
convex, inequilateral, slightly inequivalve, considerably longer than high. Anterior 
margin well rounded. Ventral margin slightly convex, its posterior part bending 
upwards. Posterior margin obliquely truncated, forming an acute angle with the 
ventral margin and an obtuse angle with the dorsal margin. Umbones broad, 
with a carina extending to the postero-ventral angle and cutting off a flattened or 
concave postero-dorsal area. Ornamentation consists of numerous fine, concentric 
ribs which are continued on to the postero-dorsal area.

M easurements:
(1) (2) (3) (4)

Length . op Or 8 7*5 mm
Height . 6*5 6 b ’7b :>

(1— 4) Blackdown.

Affinities.— This species is less elongate than C. truncata, d’Orbigny, and is 
also distinguished by its concentric ornamentation. It differs from C. lineata, 
Muller,1 in the greater obliquity of the posterior margin and in the more numerous 
concentric ribs.

Typr.— From Blackdown, in the Bristol Museum.
Distribution.— Upper Greensand (zone of Schhinbachia rostra fa) of Blackdown.

1 Holzapfel, “ Die Mollusk. Aachen. Krekle ’’ (* Palseontosrniphica.’ v o l .  xxxv, lsSp), p .  14U, pi. x, 
fi*;s. 16— 19.



C orui' la BJ.KfiAXS, Snircrb)/, 1827. Plate X X X IV , figs. 23— 28.

1827.

1850.
1854. 

? 1807.

1870.

Corbula elegans, J. tie C. Sowerhg. Min. Conch., vol. vi, p. 130, pi. <llxxii,
fi«- I-

— — A. (V O rbitjm j. Proclr. de Pal., vol. ii, p. 1(30.
— — J. Morris. Cat. Brit. Foss., ed. 2, p. 105.
— — ?, E. GvS ranger. Album Palcont. de la Sarthe, p. 12,

pi. xvi, fig. 1.
— F. Stoliczka. Palseont. Indica, Cret. Fauna S. India, 

vol. iii, p. 40.

Non 1840.

? — 1847.

A. (VOrbigiuj. Pal. Franc. Terr. Crct., vol. iii, p. 400, 
pi. ccclxxxviii, figs. 14—17 (C. elegantula, d’Orbiguv, 
1850).

?, A. (VArchiac. Mem. Soc. geol. de France, ser. 2, 
vol. ii, p. 302.

Description.— Shell subtrigonal, rounded, very convex, inequivalve, inequi
lateral, a little longer than high.

Right valve with the anterior part sloping rapidly to the margin; anterior 
margin rounded; ventral margin convex, its posterior part curving upwards. 
Posterior part produced, compressed, separated from the sides by a groove passing 
from the umbo to the postero-ventral angle; on the dorsal side of the groove is a 
small carina. Posterior margin truncated, forming approximately a right angle 
with the straight postero-dorsal margin. Umbo prominent, sharp, curved con
siderably inward and somewhat forward. Ornamentation consists of strong, 
broad, concentric ribs separated by narrow grooves, except on the postero-dorsal 
area, which is nearly smooth.

Left valve smaller, less convex, and with smaller ribs than the right valve. 
Postero-dorsal area separated from the side of the valve by a groove or sharp 
carina.

Measurement* :
(i) O) (3) (4)

Length 5 •;> 5 4*5 mm.
Height 4-75 4-5 4 3-C „

(1—4) Blackdown.

Affinities.— This species is distinguished from (J. elcijanfula, d’Orbigny, by its 
broader concentric ribs and rostrate posterior end. It is less globose, less pointed 
posteriorly, and has stronger ribs than (J. snbstriatnla, d’Orbigny.

Type.— From Blackdown, in the British Museum.
Distribution.— Upper Greensand (zone of Schhvnbachia ivstmtn) of Blackdown 

and Haldon. Recorded by Price from the Upper and Lower Gault of 
Folkestone.
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Family— SOLENID^E, Lamarck.

Genus— Piiakus, Leach in J . E. Gray, 1817.
( ‘ S y n o p s .  B r i t .  M u s . , ’ ed  4 2 ,  1 8 4 0 ,  p. 1 5 4 ;  ‘ A n n .  M a g .  N a t .  H i s t . , ’ vol.  x x ,  1 8 4 7 ,  p. 2 7 2  ;

a n d  ‘ P r o c .  Z o o l .  S o c . , ’ 1 8 4 7 ,  p. 1 8 9 . )

P hakus AVarburtoxr (Forbes), 1845. Plate X X X V , figs. 1 — 3.

1 8 4 5 .  S olecurtus  W a rbu rt o n i , E . Forbes. Q u a r t .  J o u r n .  G e o l .  S o c . ,  v o l.  i,

p . 2 3 7 ,  p i.  ii, f i g  1.

1 8 5 0 .  —  —  A. (rO rbigny . P r o d r .  d e  P a l . ,  vol.  ii, p.  1 1 7 .

1 8 5 4 .  —  — J .  M orris. C a t ,  B r i t .  F o s s . ,  ed .  2 ,  p . 2 2 4 .

1 8 6 4 .  —  —  F . J .  P ictet an d  G. C am piche. F o s s .  T e r r .

C r c t .  S te .  C r o i x  ( M a t e r .  P a l .  

S u is s e ,  ser .  4 ) ,  p. 3 0 .

1 8 7 0 .  —  — F . S toliczka. P a la e o n t .  I n d i c a ,  C r e t ,  F a u n a  S .

India, vol. iii, p. 99.

Description .— Shell elongate-oblong, compressed, slightly inequilateral, gaping 
at the ends, the posterior higher than the anterior part. Dorsal margin 
almost straight. Ventral margin slightly flexnous, and slightly oblique to the 
dorsal margin. Anterior margin rounded. Posterior margin slightly truncate, 
rounded. Umbones small, inconspicuous, sub-median. Ornamentation consists of 
growth-rings, and on the anterior part of the shell, of numerous, very small, rather 
irregular, radial ribs.

M easurements:
( 1 )  (2) ( 3 )  ( 4 )

Length (57 0 0 5  55 44 mm.
Height . 1 7  . 1 0  . 15 1 2  ,,

( 1 — 4 )  C r a c k e r s ,  A t h e r f i e l d .

Affinities.— This species, as was pointed out by Stoliczka, closely resembles in 
form living examples of the genus P h a m s ; but the hinge appears to be unknown, 
for although the species is well represented in collections, and the specimens are 
in an excellent state of preservation, none of them shows the interior of the shell. 
A single valve resembling P. IVarbnrtoni, but relatively higher, has been described 
by Dr. Kitehin1 from the Uitenhage Series. Dr. Harbort2 states that his Snlrmrfus 
lonyovatus is similar to our species, but is relatively higher and shorter.

1 4 A n n .  S .  A f r i c a n  M i l s . , ’ v o l .  v i i  ( 1 9 0 8 ) ,  p .  1 5 5 ,  f i g  1 .

2 4 D i e  F a u n a  d .  S c h a u m b u r g L i p p e ’s c h e n  K r e i d e m u l d e '  ( 1 9 0 5 ) ,  p .  7 1 ,  p i .  v i i i .  Til: .  6 .  A n  

i m p e r f e c t  i n t e r n a l  c a s t  f o u n d  in  t h e  U p p e r  G r e e n s a n d  o f  D e v i z e s  s h o w s  s o m e  r e s e m b l a n c e  t o  t h i s  

s p e c i e s .



Typr.— From Atlierfield, in the Museum of the Geological Society.
Jhstribnhvit.— Lower Greensand (Crackers) of Atlierfield. Atlierfield Beds of 

East Shalford and Sevenoaks. Sandgate Beds of Barham Park.

(*<'iius— SoLKi’i inrs, II. M. ]>. <Ir Wa i n n l l e ,  1824.
( ‘ D i e t .  S e i .  n a t . /  vol. x x x i i ,  p. 3 5 1 . )

Snb-(/rnits— A zor, IF. L. Leach, 1847.
( I n  Gray, ‘ A n n .  M a g .  N a t .  H i s t . , ’ vol.  x x ,  p. 2 7 2  ; a n d  ‘ P r o e .  Z o o l .  S o e . , ’ 1 8 4 7 ,  p. 1 8 9 . )

Solecurtus (Azor r) P eeacu, iVOrhajinj, 1850. Plate X X X V , fig. 4.

1 8 5 0 .  Solecurtus P elagi, A. d'Orbiyny. P r o d r .  d e  P a l . ,  vol.  ii, p. 1 5 8 .

1 8 0 7 .  —  — - E . Gio'ramjer. A l b u m  P a l e o n t .  d e  l a  S a r t l i e ,  p. 1*2,

pi.  x v ,  fig. 0 .

1 8 7 0 .  —  - - -  F. Stoliczka. P a la e o n t .  I u d i c a ,  C r e t .  F a u n a  8 .  I n d i a ,

vol.  iii, p . 9 9 .

Description .— Shell elongate, considerably inequilateral, moderately convex, but 
slightly concave at the middle of the sides. Postero-dorsal area flattened or slightly 
concave, limited by an indistinct carina. Antero-dorsal margin curved ; anterior 
margin rounded; postero-dorsal margin straight, nearly parallel to the ventral 
margin; posterior margin curved, slightly oblique. Ornamentation consists of 
small concentric ribs near the umbo, and of growth-rings elsewhere. Length d0 

mm.; height 1 2  mm.
Affinities.— The identification of the English specimens with d’Orbigny’s species 

is not quite free from doubt, since only two valves, both somewhat imperfect, have 
yet been seen. In the specimen figured by Gueranger the postero-dorsal area 
seems relatively higher than in our specimens; also the postero-dorsal margin is 
less nearly straight, but this difference may be due to imperfect preservation.

S. Pelufji seems to be closely allied to N. Gucramjeei, d’Orbigny,1 but the 
carina is less distinct, and the postero-ventral angle appears to be more rounded.

Until specimens showing the hinge satisfactorily have been found, the generic 
position of this species must be regarded as doubtful.

Type.— From the Cenomanian of Le Mans.
Distribution.— Upper Greensand (zone of Schhenbachia mstrufu) of Blackdown.
1 ‘ P a l .  F r a n c ; .  T e r r .  C r e t . , ’ vol.  iii ( 1 8 4 5 ) ,  p. 3 2 1 ,  pi. cce l i ,  figs. 1, 2 .  G u e r a n g e r ,  ‘ A l b u m  

P a l e o n t .  de  l a  S a r t l i e ’ ( 1 8 3 7 ) ,  p.  1 2 ,  pi. x v ,  fig. 4 .  A n  i n t e r n a l  e a s t  o f  a  le f t  v a lv e  f r o m  t h e  U p p e r  

G r e e n s a n d  o f  W a r m i n s t e r  r e s e m b le s  S. Gneramjeri.



Solhcuutus? (Azor?) Aoteox, d'Orbit/hi/, 1850. Plate XXXV , figs. 5, 0 .

1850. S o l e c u r t u s  A c t e o n , A. d'Orbiynij. Prodr. de Pal., vol. ii, p. 158.
1867. — — E. Gin'ranyer. Album Palcont. de la Sartlie, p. 12,

pi. xv, figs. 1, 2.
1870. — — F. Stuliczhi. Palteont. Indica, Cret. Fauna S. India,

vol. iii, p. 09.

Description.— Shell somewhat oblong, moderate^ inequilateral, moderately 
convex, with flattened sides and flattened postero-dorsal area. Anterior margin 
rounded ; postero-dorsal margin nearly straight, sloping ventrally from the umbo; 
posterior margin slightly convex, somewhat oblique ; ventral margin nearly parallel 
to the dorsal margin and forming a rounded angle with the posterior margin. 
Umbones broad, inconspicuous. Ornamentation consists of strong, regular, con
centric ribs, separated by furrows of greater breadth.

Measurements (approximate) ;
(i) (2)

Length 48 20  mm.
Height 24 10 „

(1) Haldon, (2) Dunscombe.
Affinities.— Only two specimens have been seen; they resemble closely 

Gucranger’s figures of S. Acteon. The hinge is unknown, so that the generic 
position cannot be determined at present.

Tijpe.— From the Cenomanian of Le Mans.
Distribution.—Upper Greensand (zone of Schltmhachia rosfrota) of Haldon. 

Cenomanian (Meyer’s Bed 10) of Dunscombe, South Devon.1

G e n u s — L eitosoj.e x , T.  A .  Conrad, 18(37.
( ‘ Amer. Journ. Conch./ vol. iii, pp. 15, 188 ; F. B. Meek, ‘ Invert. Cret. and Tert. Foss.

U. Missouri/ 1876, p. 252.)

*

L ei'tosoi.ex Dipixiaxis (iVOrbbjni/), 1845. Plate X XX V , figs. 7, 8 .

1845. S o l e n  Dupinianus, A. <V Orhijny. Pal. Franc. Terr. Cret., vol. iii. ]>. 820,
pi. cccl, figs. 6, 4.

1 8 5 0 . —  —  A. iVOrb'ujmj. Prodr. de Pal., vol. ii, p. 165.

1 An internal cast from the Cenomanian (Bed 11) of Dunscombe, South Devon, resembles 
Solecurtus ivqualis, d’Orbigny, but is not sufficiently well-preserved for identification. S. :rqnalts has 
been referred doubtfully to the genus Pharella by Stoliczka and by Meek, whilst de L o r i o l  regards it 
as belonging to Siliquariu ( =  Enjoins). See d'Orbigny, ‘ Pal. Franc. Terr. Cret., vol. iii (184.)), 
p. 321, pi. cccl, figs. 5— 7, and ‘ Prodr. de Pal./ vol. ii (1S.><>), p. l.>8; Gucranger, 4 Album 
Palcont. de la Sartlie ’ (1867), p. 12, pi. xv, fig. 3.



1864. S o l e n  DUPiMANUs, F. J. Pictet ami G. Campiche. Terr. Cret. Ste. Croix
(Matrr. Pal. Suisse, ser. 4), p. 29.

1897. — -  - B. B. Newton. Proc. Dorset Nat. Hist, and Antitj.
Field Club, vol. xviii, p. 93.

1 t r s e r i p t i o n .— Shell elongate, more or less oblong, slightly convex, compressed 
near the antero-dorsal margin, considerably inequilateral. Dorsal margin nearly 
straight. Anterior end rounded, not so high as the posterior part of the shell. 
Ventral margin nearly straight and nearly parallel to the dorsal margin, curving 
upwards anteriorly. Posterior margin convex, forming a rounded angle with the 
ventral margin. Umbones small, inconspicuous, situated at less than a third of 
the length of the shell from the anterior margin.

Ornamentation consists of small concentric ridges; in some cases the ridges 
cut the posterior part of the ventral margin obliquely. A strong internal rib 
extends from the umbo ventrally, but does not reach the ventral margin.

Measurements :
(i) (-*) O)

LengthO 31 2'» 20 mm
Height 1U . 10 1) ,,

(1—13) Gault, Black Yt*u.
Affinities.— The occurrence of this species in the Gault of England has been 

recorded by l)e Ranee and R. B. Newton — by the former from Black Veil, and by 
the latter from Okeford Eitzpaine. Although the example figured by d’Orbigny 
is imperfect, consisting of the posterior part of a left valve only, yet the English 
specimens agree sufficiently closely with d’Orbignv’s figure to make it probable 
that they have been correctly identified with L. Dupinianus.  In most of the 
English examples, however, the posterior margin is more convex and the postero- 
dorsal angle more rounded than in d’Orbigny\s figure; but in a few specimens, 
which have been slightly crushed, these differences are not noticeable.

The species which resemble L. lhtpiniaiius are L. euncrntristritifns (Vidler1), 
J j. J ’rtrrsi (Reuss'), />. truneulula (Reuss:i), L. Mureana (d’Orbigny1) and L. linmta 
(Stoliczkaq.

7 — From the Albian of Ervy (Aube).
Distribution.— Lower Gault of Black Yen and Okeford Eitzpaine. Upper Green

sand of Devizes. Recorded by Jukes-Browne from the Gault of the Isle of Wight.
1 ‘ Jahrb. d. k. preussisch. geol. Landesanst. fiir 1887 ’ (1888), p. 431, pi. xviii, fig. 5.
- ‘ lvreideschicht. i. d. Ostalpen ’ (1854), p. 145, pi. xxviii, fig. 10. Zit tel, ‘ Die Bivalv. d. 

Gosaugel).,’ I (1865), p. 5 [109], pi. i, fig. 3.
‘ Die Versteiu. dor bolim. Kreidefonnat.,’ pt. 2 (1846), p. 17, pi. xxxvi. figs. 13, 16, 17.

1 ‘ Pal. Franc;. Terr. Cret.,’ vol. iii (1845), p. 324, pi. cccl, figs. 8—10. This species lias been 
recorded by Barrois from the Upper Greensand of Lulworth and Devizes ; I have not seen any 
examples from those localities.

’* ‘ Palieont. Indica, Cret. Fauna S. India ’ (1870), p. 101, pi. i, figs. 12, 13.



Family— SAXICAVID^E, Gray.

(leiui.s— P anofea, Mriutrd de la (Innff  ̂ 1807.
( ‘ Ann. Mus. Hist, nat., Paris,1 vol. ix, p. 131, pi. xii.)

Panofea, sp. Text-fig. 27.

Internal casts of a large, convex Vanopea occur in the Tealby Limestone of

F kj. ’2~. — Punoj>ea, sp. Tea 1 by Limestone, North Willingham, Lincolnshiiv. Sinl^wick Musi-uni, Cambrid^o. x <.

Hainton, (Maxby, and North Willingham, Lincolnshire. In form they resemble 
some varieties of 1\ <jtmjifis, but the posterior part of the shell is more elongated. 
One specimen shows a large external ligament, and on a small portion of shell 
indications of radial rows of fine granules are seen. The pallial sinus is huge and 
rounded.



Paxun-a sm.sr.n:\sis, sj>. nov. Plate X X X V III, fig. 2 a> b.

Description.— Shell elongate-oval, convex, not very inequilateral. Posterior 
part more compressed and not so high as the median and anterior parts. Anterior 
margin rounded; ventral margin slightly curved, not quite parallel to the long 
dorsal margin. Umbones broad, incurved, at about six-fifteenths of the entire 
length from the anterior end. Pallial sinus large, deep, and rounded. Surface of 
shell nearly smooth.

lie  marks.— Only a few internal casts with small portions of the shell preserved 
have been obtained, but they seem to differ considerably from other species and 
are provisionally referred to the genus Paiwpea.

Jdistribution.— Spilsby Sandstone (zone of Belemuites lateralis) of Donnington.

P a x o p k a  Grimms (Bromjniart), 1 8 2 2 . Plate X X X V , figs. {>— 14; Plate X X X V I,
figs. 1 — 8 .

1 8 2 2 .  L utraria g u r g itis , A. Bmnyniart, in  Cuvier. O s s e n i e n s  F o s s . ,  v o l .  ii ,  p t .  2 ,

p p .  3 3 3 ,  6 1 5 ,  p i .  i x ,  f ig .  1 5 .

1823. M ya p l ic a t a , J. de C. Soirerby. M i n .  C o n c h . ,  v o l .  v ,  p .  20, p i .  c c c c x i x ,  fig. 3. 

1835. P anop .e a  p l ic a t a , Soirerby. I l> k l . ,  v o l .  v i ,  S v s t e n i a t .  I n d e x ,  p .  241.
1 8 4 1 .  —  — F. A. limner. D i e  V e r s t e i u .  d .  n o r d  - d e u t s c l i .

K r e i d e g e b . ,  p .  7 5 ,  p i .  i x ,  f ig .  2 5 .

1 8 4 2 .  P h o l a d o m y a  n e o c o m i e n s i s , A. Leymerie. M e m .  S o e .  gcol. d e  F r a n c e ,  s e r .  2,

v o l .  v ,  p .  3 ,  p i .  i i i ,  t i g .  4 .

P revosti, Dentin yes i n  Leymerie. I b i d . ,  p .  3 ,  p i .  ii,  f ig .  7 .  

1 8 4 5 .  P anop.ea neocom iensis, A. d'Orbiyny. P a l .  F r a n c .  T e r r .  C r e t . ,  v o l .  i i i ,

p .  329, p i .  c c c l i i i ,  figs. 3 — 8.

P revosti, tVOrhiyny. I b i d . ,  p .  3 3 4 ,  p i .  c c c l v i ,  f ig s .  3 ,  4 .  

nkocomiensis, E. Forbes. Q u a r t .  J o u m .  G e o l .  S o c . ,  v o l .  i.  p .  2 3 8 .  

plicata , Forbes. I b i d . ,  p .  2 3 8 .

—  M yopsis neocom iensis, L. Ayassiz. E t u d e s  c r i t .  M o l l .  F o s s . ,  M v e s ,  p .  2 5 7 ,

p i .  x x x i ,  f i g s .  5  — 1 0 .

—  — u n io id es , Ayassiz. I b i d . ,  p .  2 5 8 ,  p i .  x x x i ,  f i g s .  1 1 ,  1 2 .

1 8 5 0 .  P anopjea neocom iensis, A. d'Orbiyny. P r o d r .  d e  P a l . ,  v o l .  ii ,  p p .  7 3 ,  1 1 7 .

—  -  P r ev o stii, d'Orbiyny. I b i d . ,  p p .  1 0 5 ,  1 1 7 .

1 8 5 2 .  plicata , F. J. Pictet and W. Roux. M o l l .  F o s s .  G r e s  v e r t s  d e

G e n e v e ,  p .  3 9 9 ,  p i .  x x v i i i ,  f ig .  2 .

—  —  K hodani, Pictet and Roux. I b i d . ,  p .  4 0 0 ,  p i .  x x v i i i ,  f ig .  3 .

1 8 5 4 .  M yacites neocom iensis, J. Morris. C a t .  B r i t .  F o s s . ,  e d .  2 ,  p .  2 1 3 .

1 8 5 5 .  P anop.ea -  F. J. Pictet and E. Renevier. F o s s .  T e r r .  A p t i e n

( M a t e r .  P a l .  S u i s s e ,  s e r .  1 ) ,  p p .  5 6 ,  1 7 5 ,  p i .  v i ,  

f i g s .  2 ,  3 .

plicata , Pictet and Renevier. I b i d . ,  p .  5 7 ,  p i .  v i ,  f ig s .  4 ,  5 .



1855.
1861.

1864-5

1865.
1869.

1870. 

1877.

? 1883. 

1884.

1886.

1892.

1895.

1896.

1897.

1898. 

1900.

1905.

1906.

1908.

Non 1827. 

— 1837.

P anop;ea neocom iensis, G. Cutteau. Moll. Foss. de 1’Yoime, p. 51.
— — P. de Loriol. Anim. Invert. Foss. Mt. Saleve,

p. 55.
— — F. J. Pictet and G. Campiche. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 4), 
p. 49, pi. c, tigs. 10—12.

— plicata , Pictet and Campiche. Ibid., p. 63.
— neocom iensis, P. de Loriol and V. GUlP'ron. Urgon. infer, de

Landerou, p. 10, pi. i, fig. 10.
— — F. Sttdiczka. Palaeont. Indica, Cret. Fauna S.

India, vol. iii, p. 87.
— punctato-plicata , G. Bnhm. Zeitsclir. d. deutsch. geol. Gesellscdi.,

vol. xxix, p. 241.
— plica ta , W. Keeping. Foss., etc., Neoc. Upware and Brickhill,

p. 126.
— neocom iensis, O. Weertli. Die Fauna des Neocoin, im Teutoburg.

Walde ( Palaeont. Abhandl., vol. ii), 
p. 37, pi. viii, fig. 7.

P leuromya — H. Trautscliold. Neocom. de Sably (Nouv. Mem.
Soc. Imper. Nat. Moscou, vol. xv), p. 135. 

PANOPiEA — O.Behrendsen. Zeitsclir.d.deutsch.geol.Gesellsch.,
vol. xliv, p. 20.

— — G. Maas. Ibid., vol. xlvii, p. 256.
— — F. Vogel. Hollandiscli. Kreide, p. 59.
— — A.Wollemann. Zeitsclir.d. deutsch. geol.Gesellsch.,

vol. xlviii, p. 849.
P leuromya plicata , P. B. Newton. Proc. Dorset Nat. Hist, and Anti<j.

Field Club, vol. xviii, pp. 71, 93, 
pi. ii, figs. 4, 5.

— neocom iensis, E. G. Skeat and V. Madsen. Jur. Neoc. and
Gault Boulders in Denmark (Danmarks geol. 
Undersog., 2 R., Nr. 8), p. 185, pi. vi, fig. 11. 

P anopjea — A.Wollemann. Die Biv. u. Gastrop. d. deutsch.
u. Holland. Neocoms (Abhandl. d. k. 
preussisch. geol. Land., N. F., pt. 31). 
p. 124.

— — E. Harbort. Die Fauna d. Schaumburg-Lippe-
’schen Kreidemulde (ibid., pt. 
45), p. 74.

— — A. Wulfemann. Jalirb. d. k. preuss. geol.
Landesanst. fur 1906, vol. 
xxvii, p. 278.

— — A. Stojanoff. Ann. geol. et min. de la Russia,
vol. x, p. 115.

L utraria  guroitis, S. Nilsson. Petrif. Suecana, p. 18, pi. v, fig. 9 (Glyci-
meris Hnlzapjeli, Hennig).

- -  — IT. H>singer. Lethsea Suecica, p. 67, pi. xx, fig. 1.



Non 1840. P anop/EA gurgites, A. Gohl/uss. Petref. Germ., vol. ii, p. 274, pi. cliii,
fig. 7 (P. Goldfussi, d'Orbignv,
1850).

— plicata , Gold/uss. Ibid., p. 274, pi. clviii, fig. 5.
1845. - g u r g itis , A. (VOrbigny. Pal. Franc*. Terr. Grot., vol. iii, p. 345,

pi. ccclxi, figs. 1, 2.
184(3. - — A. E. Reuss. Die Verstein. dor bohni. Kreideformat.,

pt. 2, p. 17, pi. xxxvi, fig. 3.
— 1847. — plicata , J. M iille r. Petref. der Aachen. Kreidef., pt. 1, p. 28

(Glycimeris Geinitzi, Holzapfel).
— 1873. — g u r g itis , H. B. Geinitz. Das Elbthalgeb. in Sachsen (Palaeonto-

graphica, vol. xx, pt. 2), p. (38, pi. xix, 
tigs. 1, 2.

— 187(3. ■ ■ D. Brauns. Zeitschr. f. d. gesammt. Naturwiss., vol. 
xlvi, p. 3(32.

- 1877. A. Fritsch. Stud, im Gebiete der bolnn. Kreideformat., 
ii, Weissenberg. u. Malnitz. Schichten, 
p. 125, fig. 100.

— 1898. G lycim eris — G. Muller. Die Mollusk. d. Untersenon v. Braun
schweig u. Ilsede, p. 70, pi. x, fig. 4.

— 1901. P an op.*: a — - F. Sturm. Jahrb. d. k. preuss geol. Landesanst. fi'ir 
1900, vol. xxi, p. 70, pi. x, fig. 4.

Description .— Shell more or less oblong, rounded, convex; posterior part 
somewhat compressed, anterior part sloping more or less rapidly to the margin; 
moderately or considerably inequilateral; posterior gape large. Anterior margin 
more or less convex, sometimes subtruncate; antero-ventral margin rounded; 
ventral margin slightly or moderately convex, nearly parallel to the dorsal margin ; 
posterior margin convex, or subtruncate and rounded; postero-dorsal margin 
nearly straight. Umbones incurved, often broad, sometimes narrow and pointed ; 
the dorsal part of the shell in front of the umbones is moderately or considerably 
depressed; sometimes a more or less distinct carina extends from the umbo 
towards the antero-ventral extremity; another carina, usually faint, may extend 
from the umbo posteriorly. Pallial sinus large, rounded.

Ornamentation consists of concentric folds, which may be conspicuous or only 
faintly indicated, and of numerous radial rows of minute granules.

M easurements:
(i) (2) (3) (0 (5) (<*») (7) <*) (»)

Length 93 80 69 65 61 5<i 50 . 43 33 inni.
Height 49 46 66  . GO 35 . 2 b 20 24 19 „

(1 ,5 ) Per no.-bed, Atherfiehl.
(3, 4, (3—9) Crackers, Atherfiehl.

(2) Ferruginous Sands, Shanklin.
Affinities.— This species has been referred by most authors to the genus



Panopca, but by some to .Plcantnuja .x There seems now to be sufficient evidence 
to show that it belongs to the former rather than the latter, since the hinge-margins 
of the two valves are alike and there is no overlap of left by the right margin ; 
the hinge possesses the prominent, conical tooth characteristic of Paimpea (Plate 
X X X V I, fig. G); and a well-developed, broad, external ligament is present (Elate 
X X X V , figs. 0 b, 1 1  It). The fine radial ornamentation (Plate X X X V , figs. 9 r, PI b) 
agrees perfectly with that found in Tertiary species of 1'anopear I have not seen 
the hinge in any specimen from the Lower Greensand, but it is well preserved in 
a left valve from Blackdown. Pictet and Campiche’5 state that casts from the Aptian 
show clearly the presence of the teeth of Ptniopea.

Pictet and Renevier thought that P. plicata  (Sowerby) and P. ucncomieusis 
(Leynierie) should be united as one species; Pictet and Campiche, however, in a 
later work regarded them as distinct, and stated that the former differs from the 
latter by the possession of strong concentric folds and by the absence of fine radial 
ornamentation. But when numerous specimens are examined all stages in the 
strength of the folds can be seen; and those with well-developed folds show, when 
the surface is well-preserved, the same kind of radial ornamentation that occurs on 
specimens with indistinct folds. The presence of a carina in front of the umbones 
and the somewhat smaller height of the posterior part of the shell have also been 
mentioned as characteristic of P. itrocmniensis, but these features are now known 
to be inconstant. It appears, therefore, that there is no character by which P. 
p lira la  can be separated from P. ncocomien sis.

It is evident from Brongniart’s remarks that his specimens of Lntrarht r/uryitis 
came from the Perte-du-Rhone. Pictet and Renevier,4 who had seen the type of 
that species in the collection of M. Delue, recognised it as a specimen from the 
Aptian of the Perte-du-Rlione, and state that it is certainly an example of either 
P. ncocomicnsis or P. p licata . Since these two forms are now united it follows 
that the earlier name given by Brongniart should be used for this species. Later 
writers have unfortunately used the name (jury if is for a species from the Chalk.

P. acutisulcata (Deshayes’') and P. Sclmideri (Wollemann6) appear to be closely 
allied to V. yitryitis.

1 For ail account of the characters of this genus see Tenpiem, ‘ Bull. Soc. geol. de France,’ ser. 3, 
vol. x (1853), p. 534% and “ Observations sur les 1?tudes critiques des Mollusques Fossiles coinpreiiant 
la monographic des Myaires de M. Agassiz,” ‘ Mem. Acad. Imp. de Metz,’ a mice 1854—55 (1855), p. *253.

- See, for instance, P. intermedia (Sow.) from the London Clay, etc., and P. jlnridami, Heilprin, 
from the Caloosahatehie Beds of Florida. ‘ Terr. Cret. Ste. Croix (18(>.>), p. ol.

* ‘ Foss. Terr. Aptien’ (‘ Mater. Pal. Suisse,’ ser. 1, 1855), pp. 5t> (footnote), 175.
Levmerie, ‘ Mem. Soc. geol. de France,' ser. *2, vol. v (184*2), p. 3, pi. iii, tig. *2; d Orbigny.

4 Pal. Franc. Terr. Crct.,’ vol. iii (1845), p. 33d, pi. ccclvii, figs. 1—3 ; Pictet and Campiche, ‘ Terr. 
Crct. Ste. Croix' ( ‘ Mater. Pal. Suisse,’ ser. 4. 1805), p. (>5.

(; ‘ Die Biv. u. Gastrop. d. deutseh. u. holland. Neoeoms ’ ( ‘Abhandl. d. k. preussisch. geol. Land., 
N. F , pt. 31, 1000), p. 1*20, pi. v, fig. 7.

:>o



P. hvcittsrula (Sowerby1), from the Upper Greensand of Blackdown, closely 
resembles tlie small forms of the ucocomiensis variety of P. gungitis and does not 
appear to be specifically distinct. The type consists of an imperfect right valve; 
a specimen similar to the type, but with both valves preserved, is in the Museum 
of Practical Geology (Xo. 23,823).

Remark#.— Previous writers have remarked on the great amount of variation 
shown by this species. At first sight some of the varieties appear to be distinct, 
but, as Wollemann has pointed out, when a large number of specimens are 
studied, transitions can be traced between the different forms. The varieties do 
not appear to be confined to definite horizons, and nearly all of them are found 
together in the P en ia-bed and Crackers of Atherfield.

Considerable differences are seen in the position of the umbones, so that some 
specimens are much more inequilateral than others ; in those in which the anterior 
part is relatively short the anterior slope is rapid. The size and depth of the 
depression in the lunular region show considerable variation; when large and 
deep the umbones are usually narrower and more pointed than when the depression 
is small and shallow, and in the former case the carina extending from the umbo 
to the antero-ventral margin is usually distinct. The relative length and height 
of the shell, the rounded or truncate character of the anterior margin, the 
curvature of the ventral margin, the height of the posterior end, and the convexity 
of the anterior compared with that of the posterior part of the shell also show 
more or less considerable differences. The concentric folds may be conspicuous, 
but are sometimes indistinct; sometimes they appear to be better marked on 
internal casts than on the shell itself; in some cases their prominence is due to the 
state of preservation of the shell; thus Wollemann mentions a specimen in 
which one valve is weathered and shows strong folds, whilst the other valve is 
well preserved and nearly smooth.

Some forms of this species are represented by a larger number of individuals 
than others. One common form (Plate X X X V I, figs. 3, 4), agrees more or less 
closely with the type of P. plicata  (Sowerby), and it may perhaps be convenient 
to refer to this as P. gnrgitis var. plicata. In this the concentric folds are usually 
prominent, the ventral margin is only slightly curved, the posterior part of the 
shell is of nearly the same height as the anterior part, and the lunular depression 
is distinct and usually large.

Another form (Plate X X X V , figs. 9, 13) resembles P. aeocnmiensis (Leymerie) 
and may be referred to as P. gurgitix var. neocomiensis. The concentric folds are

1 Mya hvviuscula, J. de C. Sowerby, ‘ Trans. Geol. Soe.,’ ser. 2 (1836), vol. iv, pp. 241, 340, 
pi. xvi, fig. 6 ; Morris, ‘ Cat. Brit. Foss.,’ ed. 2 (1854), p. 212. Panopiva heviuscula, d'Orbignv, ‘ Prodr. 
de Pal.,’ vol. ii (1850), p. 157 ; Pictet and Campiclie, ‘ Terr. Civt. Ste. Croix’ ( ‘ Mater. Pal. Suisse,' 
ser. 4, 1865), p. 70.



usually less distinct than in the variety plica tu, the lunular depression is smaller 
and shallower, the umbones broader, and the ventral margin usually more distinctly 
curved. The smaller specimens of the var. neocomiensis resemble the example 
figured by d’Orbigny, in which the anterior margin is obliquely truncated, and 
a carina extends from the umbo antero-ventrally.

In one form (Plate X X X V , fig. 10), which in other respects resembles the 
variety ileocomiensis, the anterior half of the shell is relatively more inflated, and 
the posterior part is not so high as the anterior p art; this form may be known 
as P. gurgiiis var. a. In addition to these forms of P. gnrgitis numerous other 
modifications occur.

Specimens from the Speeton Clay have been recorded by previous writers as 
P. neocomiensis; the examples seen are few in number and not well preserved, 
but resemble closely the smaller form of P. gnrgitis var. neocomi^nsis (Plate X X X V , 
fig. D3). In one case the fine, radial ornamentation is shown.

Specimens from Blackdown (Plate X X X V I, figs. 0 , 7) resemble the variety 
}>Ucatti from the Lower Greensand, but are somewhat less convex ; these probably 
constitute only a local variety, since examples from the Upper Greensand of Dorset 
agree in convexity and in other characters with typical forms of the var. plicata 
from the Lower Greensand. The examples from Blackdown, although few in 
number, show considerable variation; one specimen (Plate X X X V I, fig. S), is 
much shorter than usual, and resembles d’Orbigny\sl figure of P. plicata, but 
is less convex.

Crushed internal casts of Panopea have been found in the Chalk Marl of 
Folkestone ; they resemble P. gnrgitis var. plicata, but their imperfect preservation 
renders determination difficult.

Types.— The type of P. gnrgitis came from the Aptian of the Perte-du-Rhone ; 
that of P. neocomiensis from the Xeocomian of Aube. The type of T. plicata 
was obtained from the Lower Greensand of Sandgate, but cannot now be found. 
The type of P. hecinscnla, from the Upper Greensand of Blackdown, is in the 
Bristol Museum.

Distrihntion. — Lower Greensand : Perna-hed, Crackers and Beds iv, vi, vii, x, 
xiii, and xiv of Atherfield. Pern a-hcd  of Sandown. Ferruginous Sands of Shanklin. 
Atherfield Beds of East Shalford and Sevenoaks. llytlie Beds of Hythe and 
Court-at-Street. Sandgate Beds of Parham Park. Mamwillatns Bed of Folke
stone. Recorded by Topley from the Atherfield Clay of Haslemere, Peasmarsh, 
Redhill, and Hythe ; from the llytlie Beds of Pulborough ; from the Sandgate 
Beds of Folkestone and Sandgate ; and from the Folkestone Beds of Folkestone, 
r Lower Greensand of Upware. r Speeton ( ’lay of Speeton. Gault of Black Veil 
and Folkestone. LTpper Greensand of Blackdown and Black Veil.

1 ‘ Pal. Franc. Terr. Civt.,’ vol. iii (1845), p. 337, pi. ccclvii, figs. 4, 5.



P axopea  M A x n i i i U L A  {So verb if), 1 8 1 3 . Plate X X X V II, figs. 1— 0.

1813. 
? 1840.

r 1841.

1845.

1850.

1854.
1865.

1870.

1873.

? 1883.

? 1897. 
1900.

M ya mandibula , J. Sowerby. Min. Conch., vol. i, p. 93, pi. xliii.
P anop.ea B aum on tii, A. Gold/uss. Petref. Germ., vol. ii, p. 274, pi. clviii,

fig. 4.
— J u g l e r i, F. A. Burner. Die Verstein. d. nord-dent sell. Kreidegeb.,

p. 75, pi. x, fig. 4.
— mandibula , A. d'Orbiyuy. Pal. Franc. Terr. Cn't., vol. iii, p. 344,

pi. ccclx, figs. 3, 4.
— — H. B. Gtinitz. Das Quadersandst. oder Kreidegeb.

in Deutschland, p. 146.
M yacites m andibula , J. Morris. Cat. B rit. Foss., ed. 2, p. 213.
P anop.ea  — F. J . Pi clef and G. Camjnche. Terr. Cret. Ste. Croix

(Mater. Pal. Suisse, ser. 4), p. 70.
— — F. Stoliczka. Palgeont. Indica, Cret. Fauna S. India,

vol. iii, p. 87.
— — H. B. Geinitz. Das Elbthalgeb. in Sachsen (Pal-

aeontographica, vol. xx, pt. 2), p. 
70, pi. xviii, figs. 20, 21.

— — A. Fritsch. Stud, im Gebiete der bohm. Kreide-
format., iii, Iserscliicht., p. 108.

— — Fritsch. Ibid., vi, Chlomek. Schicht., p. 60.
P leuromya — A. J. Jukes-Browne. Cret. Rocks of Britain, vol. i,

p. 470.

Description. —  Shell oblong or rliomboidal in outline, very inequilateral, 
convex, anterior part sloping rapidly to the anterior margin, with a wide posterior 
gape. Anterior margin somewhat convex ; antero-ventral extremity rounded; 
ventral margin straight or slightly curved and nearly parallel to the dorsal 
margin; postero-ventral extremity rounded ; posterior margin truncated, nearly 
straight, either perpendicular or slightly oblique to the nearly straight postero- 
•dorsal margin. Umbones prominent, narrow, pointed, considerably incurved, 
with a broad, shallow furrow extending from their posterior side to the postero- 
ventral part of the valves. In front of the umbones the shell is considerably 
depressed.

Ornamentation consists of strong, rounded, concentric folds, which become 
less distinct in and posterior to the dorso-ventral furrow; and of radial rows of 
minute granules.

Measurements :
a) (->) (3) (4) (3) («)

Length 72 70 53 53 ., 49 30 nun.
Height 57 40 41 38 35 33 „
Thickness . 41 . 39 — . 28 .. 2 0  ,• 27 „

(1, 4— 6) Upper Greensand, Ventnor. 
(2, 3) Upper Greensand, Devizes.



Affinities.— The more elongate forms of this species resemble some specimens 
of P. yunjitis var. ffiieata, but are more inequilateral, more convex, usually 
relatively longer, with narrower ami more pointed unibones, and with a distinct 
furrow extending from the umbo to the postero-ventral margin.

Remarks.— Many of the specimens are more or less crushed, and nearly all are 
internal casts, but the shell is preserved in some specimens from the Gault, and 
shows radial rows of fine granules. The hinge is not seen in any instance. 
P. mandihula is common in the Upper Greensand of Ventnor and Devizes, and is 
less abundant at other horizons. The principal variation seen is in the relative 
length and height of the shell.

Type.— From the Upper Greensand of Devizes, in the British Museum.
Distribution.— Lower Greensand of Atherfield. Atherfield Beds of Sevenoaks. 

Sandgate Beds of Xutfield. Folkestone Beds of Folkestone, hopper Greensand 
(zone of Srhhvnbachia vast rata) of Devizes and Ventnor. Gault and Upper 
Greensand of Black Veil. Chalk Marl of Folkestone.

P anopea  ovalis, tfowerby , 18dt>. P la te  X X X V II, fig. Oa , h.

1836. P a nopea  ovalis, J. de C. Sowerby. Trans. Cleol. Sou., ser. 2, vol. iv, pp.
241, 340, pi. xvi, tî . 5.

1850. — — A. d'Orbiyny. Prodr. de Pal., vol. ii, p. 157.
1854. M yacites - J. Morris. Cat. Brit. Foss., ed. 2, p. 214.

Description.— Shell oval, convex, moderately inequilateral. Antero-dorsal 
margin slightly convex ; anterior margin rounded, passing gradually into the 
slightly convex ventral margin. Umbones broad, incurved. The parts of the 
shell in the front of and behind the umbones are considerably depressed. The 
surface is ornamented with growth-rings.

lieninrJcs.— The only specimen seen is the type, in which the posterior part of 
the shell is not preserved.

Type.— In the British Museum.
Distribution.— Upper Greensand (zone of Schhrnbachi<i rostruto) of Blackdown.

P anopea Meyeki, sp. nov. Plate X X X V III, fig. 1 <i,b.

Ih'scriptiun.— Shell oval, moderately convex, with flattened sides, slightly 
inequilateral, with a wide posterior gape. Antero-dorsal margin convex. Anterior



margin rounded. Ventral margin straight or slightly convex. Posterior margin 
truncated, slightly convex. Postero-dorsal margin slightly concave, nearly parallel 
to the ventral margin. Umbones broad, curved inwards and backwards. The 
part of the shell in front of the umbones is slightly depressed; the part behind the 
umbones is more deeply depressed. Surface with well-marked growth-rings. 
Length 87 mm.; height 50 mm.

Affinities.— In this species the sides of the shell are more flattened, the antero- 
dorsal margin is more convex, and the part of the shell in front of the umbones is 
less depressed than in I ’, oval is. The hinge has not been seen, but the form of the 
shell agrees closely with that of typical species of

Fiu. 2S.—Piuwpeif, sp. Lower Greensand (“ Scaphites ” Hods), Whale Chine, Atherfield. Sedgwick 
Museum. Internal east of right valve. Natural size.

h'riiiarks.— In addition to the specimen figured, which was collected by 
C. ,J. A. Meyer, an internal cast and the posterior part of a left valve only have 
been seen.

Jiistribntion .— Upper Greensand (zone of sarin us) of Blackdown.

Panoi’ka, sp. Text-fig. 28.

Internal casts resembling P. Mnjeri, but with the posterior border obliquely 
truncated, occur in the Lower Greensand (“ Scapliites” Beds) of Whale Chine, 
Atherfield.



Fa mil;/— PHOLADI D .E , Leach.

Genus— M a r t e s i a , Leach  in 11. M. D. tie lllainville, 1825. 
( ‘ Manuel de Malacol.,’ p. 632.)

Martesia constricta (Phillips), 1829. Plate X X X V III, figs. 3— 10.

1829.

1850.
1854.
1864.

1870.

1900.

P holas constricta, J. Phillips. Geol. Yorks., p. 169 (p. 256, eel. 3), pi. ii,
n .̂ 17.

— — A. il'Orb'ujny. Prodr. de Pal., vol. ii, p. 117.
— — J. Morris. Cat. Brit. Foss., ed. 2, p. 221.
— — F. J . Pictet and G. Campiche. Foss. Terr. Civt. Ste.

Croix (Mater. Pal. Suisse, ser. 4),
p. 26.

— — F. Stoliczka. Palieout. Indica, Cret. Fauna S. India,
p. 23 (? Martesia).

P holadidea  constricta, A. J. Jukes-Browne. Cret. Rocks of Britain,
vol. i, p. 470.

Description .— Shell small, more or less elongate; anterior part short, convex, 
rounded; posterior part wedge-shaped. Umbones prominent, close together, 
curved inwards and forwards. Ventral margin nearly straight. Posterior margin 
sub-truncate, more or less rounded, somewhat oblirpie. Postero-dorsal margin 
sloping ventrally. Two narrow furrows, with corresponding internal ribs, extend 
from the umbo to the ventral margin; the anterior furrow is rather broader and 
less oblique than the posterior, but is sometimes short or absent. An internal 
ridge, near the postero-dorsal margin, extends from the umbo to near the posterior 
adductor. Anterior callus shield-shaped. Ventral margin of valves diverging 
posteriorly, joined by a hypoplax. Metaplax elongated, divided.

Ornamentation : on the larger part of the shell distinct, regular, concentric 
ribs with minute transverse serrations. In front of the anterior furrow the ribs 
become smaller and closer together; they bend dorsally and unite at an angle 
with similar ribs on the dorsal part of the anterior end of the valve. On the 
postero-dorsal part of the shell the ribs are less regular and less distinct.

Measurements :
(i) (2) (3) (*) t'O («) (")

Length 18 17 1 0 18 15 14 . 1 0  mm.
Height 0 9 <) 1 0  . t 0-5 „
Thickness 9 . 9 . 9 ., 10-5 . 9 . 7.5 . 0‘5 ,,

(1—3) Speeton, (4—7) Folkestone.

Affinities.— This species is less elongate than M. sulriflindrira (d'Orbigny ).1 

1 ‘ Pul. Franc. Terr. Cret.,’ vol. iii (1 8 4 5 ) ,  p. 306, pi. cccxlix, Iilts. 5— 8.



The height of the anterior part of the shell is less and the length of the ventral 
margin greater relatively than in M. SaiicFc-Crncis (Pictet and Campiche) . 1

lie murks.— This species varies somewhat in relative length and breadth, and 
in the extent of the development of the anterior furrow. Many of the specimens 
are found in burrows in wood. The protoplax is not preserved in any example seen.

T;/pe.— The type came from Speeton, but cannot now be found.
] tisfrilmfion.— Speeton Clay of Speeton. Lower and Upper Gault of Folkestone. 

Probably also in the Upper Greensand of Blackdown. Specimens which belong to 
either this or a closely allied species occur in the Spilsby Sandstone of Benniworth 
Haven. Borings in wood found in the Tealby Limestone of Claxby may be due 
to this species but the valves are concealed.

M a r t e s i a  p r i s c a  (Soirerb;/), 1828. Plate X X X V III, f i g .  11.

18*28. P h o l a s  p r i s c u s , J. de C. Soicerby. Min. Conch., vol. vi, p. 157, pi. dlxxxi.
1845. P h o l a s  r' p r i s c u s , F . Forbes. Quart. Journ. Geol. Sue., vol. i, p. 237.
1850. P h o l a s  p r i s c a , A. d'Orbiyny. Prodr. de Pal., vol. ii, p. 72.
1854. — — J. Morris. Cat. Brit. Foss., ed. 2, p. 221.
1864. — — F. J. Pictet and G. Campiche. Foss. Terr. Crct. Ste. Croix

(Mater. Pal. Suisse, ser. 4), p. 26.
1870. — ( M a r t e s i a ) ,  F. Stoliczka. Palaeont. Indica, Cret. Fauna

S. India, vol. iii, p. 22.
1875. P h o l a d i d e a  p r i s c a , E. Etheridye in IF. Topley. Geol. Weald, p. 419.

This species appears to be closely related to M. constrict a, but no satisfactory 
description can be given until better specimens have been obtained. The type, in 
which the shell was well preserved, cannot now be traced ; in other examples the 
shell is concealed by a coating of hard matrix, and in the few cases in which it has 
been possible to remove the matrix only internal casts of the valves have been 
exposed. The type came from the Lower Greensand (? Sandgate Beds) near 
Sandgate. Other specimens have been obtained from the Hytlie Beds of Hytlie 
and Maidstone.2

1 ‘ Foss. Terr. Crct. Ste. Croix’ (1864), p. 24, pi. c, fig. 1. This species has been recorded by 
Price from the Gault of Folkestone ; I have not seen any examples of it.

Fistulana pyriformis, Mantell, is perhaps a Martesia, but no specimens showing the valves have 
been seen. No figure or specific description was given by Mantell. The “ type” came from 
Williugdon near Eastbourne, apparently from the top of the Lower Greensand. Mantell, ‘ Foss. S. 
Downs’ (1822), p. 76; Gastrocluena pyriformis, Morris, ‘ Cat. Brit. Foss.,’ ed. 2 (1854), p. 203; 
Pictet and Campiche, ‘ Foss. Terr. Crct. Ste. Croix (Mater. Pal. Suisse,’ ser. 4, 1864), p. 18 ; Stoliczka, 
‘ Palaeont. Indica, Cret. Fauna S. India,’ vol. iii (1870), p. 29.

Gastrocluena dilatata, Deshaves, has been recorded by Forbes and other writers from the Lower 
Greensand ; I have not seen any specimens in which the valves are exposed. Deshaves, in Leymerie, 
‘ Mem. Soc. geol. de France,’ vol. v (1842), p. 2, pi. iii, fig. 1 ; Forbes, ‘ Quart. Journ. Geol. Soc.,’ vol. i 
(1845), p. 237 ; Pictet and Campiche, ‘ Foss. Terr. Crct. Ste. Croix ’ (1864), p. 11, pi. xeix, figs. 4, 5.



Martesia ? ROTUNDA (S'omrbi/), 1850. Plate X X X V III, fio-s. 12 <i— r, 13.

1 8 5 0 .  T eredo rotundus, J. de C. Sow why iu  F. Dixon. G e o l .  Sussex, p. 3 4 0  ( j , .

38*2, ed. 2), pi. xxviii, figs. 27, 28.
1854. — — J. Morns. Cat. I>rit . Foss., e<l. 2, p. 227.
1 8 9 7 .  M a r t e s ia ? rotunda , H. IPom/s. Quart. Journ. Geol. So<\, vol. liii,

p. 3 9 3 ,  pi. xxviii, tigs. 15—18.

Description .— Shell small, ovoid, inflated, with rounded outline. Anterior gape 
large, apparently closed by callus. Uinbones sub-median, curved inwards and 
forwards. A strong groove and a corresponding internal rib pass from the umbo 
to the ventral margin. Near the dorsal margin a strong, narrow internal rib passes 
backward from the umbo but does not reach the posterior margin. Ornamentation 
posterior to the groove consists of concentric ribs and of two radial ribs imme
diately behind the groove; anterior to the groove are a few regular radial ribs, and 
concentric ribs parallel to the margin of the anterior gape. Length, 7 m m .; 
height, 5#5 m m .; thickness, 5 mm.

Rem arks.— I have seen only three casts of the interior and two of part of the 
exterior of this species, so that at present it is difficult to determine satisfactorily 
its generic position.

Type.— The type came from the Chalk of Kent, but cannot now be found.
Distribution.— Chalk Rock of Cuckhamsley (Berkshire), and of AVhyteleafe 

(Surrey).

Genus— T uknus, IF. M. Ctahb, 186L

( ‘ Geol. Surv. California,’ Palaeontology, vol. i, p. 145.)

Tenxi*s D a l l a s i  (llu/Z-e/*), 18(30. Plate X X X V III, figs. U  u, h, 15.

186(5. P holas Dallasi, J. F. Walker. Ann. Mag. Nat. Hist., ser. 3, vol. xviii,
p. 386, pi. xiii, tigs. 3, 4.

Description.— Shell ovate, short, inflated in front, wedge-like behind. Margin 
of the anterior gape oblique, gently curved. Posterior margin rounded. Cmbones 
prominent, curved inwards and forwards. A narrow furrow, and a corresponding 
internal rib, extend from the umbo to the ventral margin in a somewhat oblique 
direction, and the furrow is crossed by small ribs. A broad and strong internal rib

:51



234
passes from tlie umbo to near the postero-ventral margin. The shell is ornamented 
with small concentric ribs, which bend dorsally in front of tlie furrow and become 
parallel to the anterior margin.

]̂fea sure meats :
'ii 00

Length 1 -j s
Height 1 1 b*5
Thickness — b-o

Affinities.— The very slight curvature of the anterior margin and of the anterior 
ribs distinguishes this species from the one described below.

R em arks.—  T. D allas! occurs commonly boring in wood.
Type.—From Potton ; in the Sedgwick Museum.
Distribution.— Lower Greensand of Potton.

Tukxl s, sp. Plate X X X V III, figs. 1 0 , 17.

Description.— Shell oval, inflated, posterior end wedge-like. Ventral margin 
curved ; posterior margin rounded. Antero-ventral excavation angular. Lbnbones 
prominent, anterior, incurved, close together. An external furrow and a correspond
ing internal rib extend from the umbo to the ventral margin. A strong internal 
rib passes from the umbo to near the postero-ventral edge.

Posterior to the dorso-ventral groove the shell is ornamented with narrow, 
regular concentric ribs ; for a short distance in front of the groove the ribs bend 
sharply upwards, and soon become smaller and close together; on the dorsal part
of the anterior end the

Measurements :

ribs bend forwards.

' i >
14Length

(-)
1 o mm.

Height 1 1 ‘> 5  „
Thickness

(1—2) Gault, Folkestone.
1 2 1 0  „

Affinities.— This species resembles T. aryonnensis (Buvignier) , 1 but exact 
comparison is difficult since only a small internal cast is figured by Buvignier. 
The English form appears to differ from T. aryonnensis in the larger size and 
more angular character of the anterior gape, and in the smaller and closer ribs, 
especially on the anterior part of the shell.

Distribution.— Lower Gault of Folkestone.

1 ‘ Stutist. gcol. min. et pak'ont. de la Meuse,’ Atlas (1852), p. (3, pi. vi, fi ŝ. 33—39.



TURNUS.

Tuiixus, sp. Plate X X X V III, fig. 18.

A specimen from the Upper Greensand of Blackdown resembles the species 
from the Gault, described above, but the concentric ribs are finer and more 
numerous, and the dorso-ventral furrow is narrower. The exterior of a left valve 
only is preserved and is associated with large and rather irregular tubes.

Ti'HNUS? amphisi; i:xa (G olJftm ), 1831. Plate X X X V III, figs, lb, 20.

182*2. T eredo, G. Mantell. Foss. S. Downs, p. *207, pi. xviii, fig. 23.
1831. Serpula amphisb.ena, A. Goldfuss. Petref. Germ., vol. i, p. 239, pi. lxx,

%  itf-
r 1839. Cerambycites, sp., H. B. Geinitz. Char. d. Schieht. u. Petref. des sachs.

Kreidegeb., pt. 1, p. 13, pis. iii—vi.
1840. Teredo amphisb.ena, J. de C. Sowerby. Min. Conch., vol. vii, p. 17, pi.

dcxviii, figs. 1—5 (Teredo articu- 
lata on the plate j.

1841. Serpula amphisb.ena , F. A. Rianer. Die Verstein. d. nord-deutsch.
Kreidegeb., p. 100.

1842. — -  H. B. Geinitz. Char. d. Schicht. u. Petref. des
siiclis.-bolnnisch Kreidegeb., pt. 3, 
p. (35.

1843. F istulana amphisb.ena, H. B. Geinitz. Die Verstein. von Kieslingswalda.
p. 11, pi. iv, figs. 11 — 14.

1845. Serpula amphisb.ena, A. E. Renas. Die Verstein. der bolnn. Kreideformat.,
pt. 1, p. 19, pi. v, figs. 29—32.

1846. Gastroch.ena ? (Tered o : )  amphisb;ena, H. B. Geinitz. Grundr. d. Ver
stein., p. 396.

r 1850. F istulana amphisb.ena, P. de Ryckholt. Melanges Palcont. i (Mem. corn*.
et Mem. des sav. etrang., vol. 
xxiv),p. 117, pi. v, figs. 19—22.

1850. T eredo amphisbcena, J. de C. Sowerby, in F. Dixon. Geol. Sussex, p. 354
(p. 385, ed. 2), pi. xxviii, fig. 35.

1851. Gastroch.ena amphisb.ena, J. Muller. Petref. der Aachen, Kreidef., pt. *2.
]>. 63.

r 1852. - -  r, R.Kner. Denkschr. d. k. Akad. d. \\ isseusch.
A V ion.  M a t l i . - n a t .  C l . ,  v o l .  iii,  

p .  3 1 0 ,  p i .  x v i ,  t ig .  1 8 .

1854. T eredo amphisb.ena, J . Morris. Cat. Brit. Foss , ed. 2, p. 22/.
1863. Gastroch.ena amphisb.ena, R. Dreseher. Zeitsehr. d. deutsch. geol.

Gesellseh., vol. xv. p. 341. 
F. J. Pictet and G. Cainjdc/ie. Fuss. Terr. Crct.

Ste. Croix (Mater. Pal. Suisse, 
ser. 4), p. Ilk



1870. Teredo amphisb.ena, F. lUnner. Geol. v. Oberschles., pp. 817, 340, pi.
xxxiv, figs. 14, 15.

— Gastroch/Ena amphisb.ena, F. Stoliczha. Palseont. Indica, Cret. Fauna
S. India, pp. 14, 29.

1873. — — H. B. Geinitz. Das Elbthalgeb. in Sachsen
(Paljeontographica, vol. xx, 
pt. 1), p. 235, pi. lii, figs. 
8 - 12.

1876. — — I). Brauns. Zeitscln*. f. d. gesammt. Natur-
wiss., vol. xlvi, p. 358.

1877. - -  —■ A. Fritsch. Stud, ini Gebiete del* bolim.
Kreideformat. ii, Weissenberg. u. Malnitz. 
Schicht., p. 122, fig. 93.

1888. — — G. Mailer. Jahrb. d. k. preussisch. geol.
Landesanst. fiir 1887, p. 436.

1889. — ■ -— A. Fritsch. Stud, im Gebiete der bolim.
Kreideformat. iv, Teplitz. 
Schicht., p. 79, fig. 67.

— — — 0. Griepenkerl. Senon. v. Konigslutter (Pal-
seont. Abhandl., vol. iv), 
p. 69, (? pi. vii, fig. 1).

? 1889. ? — - - E. Holzapfel. Die Mollusk. Aachen. Kreide
(Palaeontographica, vol. xxxv), p. 143. 

? 1893. — — Fritsch. Op. cit. v. Priesen. Schicht., p. 96,
fig. 113.

? 1895. ? — — F. Vogel. Hollandisch. Kreide, p. 49, pi. iii,
fig. 13.

1897. --- — It. Leonhard. Kreideformat. in Oberschles.
(Palaeontographica, xliv), p. 
53, fig. 8.

1898. Turnus amphisb^ na, G. Midler. Mollusk. d. Untersenon v. Braunschweig
u. Ilsede (Abhandl. d. k. preuss. geol. 
Landesanst., N. F., Heft 25), p. 79, 
pi. x, fig. 12.

1902. — A. Wollemann. Fauna der Liineburg. Kreide (Ab
handl. d. k. preuss. geol. Landes
anst. N. F., Heft 37), p. 81.

Description .— Tubes long, conical, tapering gradually, sometimes nearly straight, 
but usually bending or curving irregularly, circular in section, but often com
pressed, and then showing a median longitudinal furrow on one side. Diameter 
sometimes reaches 15 mm. and the length 2 1 0  mm. Surface with narrow transverse 
ridges at more or less regular intervals giving a segmented appearance; sometimes 
also with smaller growth-rings between the ridges.

Itenmrl's.— This species ranges almost throughout the Chalk and is widely 
distributed. It has been referred by various authors to five different genera, but



TEREDO.

its systematic position must still be regarded as uncertain, for although the tubes 
are common the valves have not been found in association with them. Fritsch 
(189o) and Midler (1898) have found the valves of Timms in the same deposit as 
the tubes, and think it probable that the former belong to the same species as the 
latter. Some authors have referred these tubes to the genus (histrochtnni, but 
Stoliczka points out that they resemble more nearly the tubes of Teredo.

Tt/prs.— From the Senonian of Maestricht and Bochum. The specimens 
figured by Sowerby (except fig. 2, which is in the British Museum), by Mantell, and 
by Dixon cannot be found.

Distribution.— Chloritic Marl of Eastbourne. Cambridge Greensand. Chalk 
Marl of Chard and Ventnor. Zone of llulnster subr/lobosns of Holborough near 
Rochester, Totternhoe, Cherry Hinton, and Burwell. Zone of Hhijnehonello Cnricri 
of the Devon coast, Winchester, the Isle of Wight, and Lewes. Zone of Tmdmt- 
tuliua of Winchester, the Isle of Wight, Croydon, and Devon. Zone of Hollister 
jilt nuts of the Dorset coast, the Isle of Wight, Dover, and Luton. Zone of Mirroster 
cor-testudinurium of Mitcheldever, Dover, the Sussex coast, and Coulsdon (Surrey). 
Zone of M. cor-umjuinum of the Sussex coast, St. Margaret’s, Tlianet, and Graves
end. Zone of Mursiijiitrs fesfudinarius of Highfield, near Salisbury, the Sussex 
coast, and Tlianet. Zone of Artinornnuhv i/midrotus of the Sussex coast.

Fa milt/— TE REDINI D.E, Search i.

( I n i n s — T kkeuo, I j i u n c i m s , 1758.
( ‘ Syst. Nat.,’ ed. 10, p. 651 ; ed. 12, 1767, p. 1267.)

Ti:iir.no (i.M i/nxA, sp. nov. Plate X X X V II I ,  fig. 21.

Dt'srriptinn — Shell convex, inequilateral. Anterior gape large, angular. 
Postero-ventral gape small. Postero-dorsal margin produced upwards and out
wards. Cmbones large1, incurved. A shallow furrow extends from the umbo to 
the ventral margin. Posterior to the furrow the shell is ornamented with ribs and 
narrow furrows, which soon bend dorsally, and disappear or become indistinct on 
the postero-dorsal part; in front of the furrow the ribs are much smaller, and 
are parallel to the margin of the anterior gape; at first they arc directed dorsally, 
but soon bend forwards. Length, 9 mm. ; breadth, 8 5 mm.

Affinities.— In T. cnnninrusis, Buvignier, 1 the anterior ribs are coarser and the 
posterior end of the shell is more produced than in this species.

JJistribnfion.— Gault of Folkestone.
1 ‘ Statist, gi-ol .  min. e t  p a l c o n t .  tic la  Meuse/ Atlas ( 1S.V2),  p .  pi .  vi, til's. 4M -- I S .



Fkmih/—ANATINILLE, Urn>j.

(ieuns— P uxtomya, 1\ de Lnriol, 1808.
(De Loriol ami Cotteau, ‘ Mon. Paleont. Geol. Portlamlien (le l'Yonne,’ p. 89.)

P lecto.mya axci.ica, sp. nov. Plate X X X IX , fig. I n , />.

Description.— Shell elongate-oval, slightly inequilateral, compressed; anterior 
and posterior ends rounded; ventral margin slightly convex. Umbones broad, 
with a slight posterior curvature.

The part of the shell in front of a line drawn from the umbo to the opposite 
ventral margin is ornamented with strong concentric ribs separated by broad 
furrows; these ribs become nearly or quite obsolete on the posterior middle part 
of the shell (except near the umbo), but re-appear on the postero-dorsal part. 
The entire surface of the shell is ornamented with numerous radial rows of 
granules. Length 41* mm ; height 27 mm.

Affinities.— This species is similar in general character to Plectomi/a Aijassi::i 
(d’Orbigny1), but the shell is less elongate, the ribs on the anterior part of the 
shell cut the margin and the growth-lines obliquely, and on the posterior median 
part the ribs are almost obsolete. It also shows some resemblance to V. Iiltodani 
(Pictet and Roux:).

liem arks.— Of this species I have seen only two examples, neither of which 
shows the interior, so that I am unable to express an opinion as to affinities of the 
genus Llectomi/a.

D U t r i b u t 'um . —Lower Greensand (Crackers) of Atherfield.:i

Ueuus—Axatlna, Lam arck , 1800.
(* Philosoph. Zool.,’ vol. i, p. 310 ; ‘ Hist. nat. Anim. sans Vert.,’ vol. v, 1818, p. 462.)

Sttfi-ijenns— C k k c o m y a ,  L. Aijnssi;., 1842.
( ‘ Etudes erit. Mull. Foss./ Mves, p. 143.)

1 ‘ Pal. Franc*. Terr. Civt./ vol. iii (1845), p. 371, pi. eeclxix, figs. 1, 2 ; Pictet and Campiche, 
‘ Foss. Terr. Oct. Ste. Croix* (‘ Mater. Pal. Suisse,’ ser. 4, 1865), p. pi. evii, fig. 1.

- ‘ Moll. Foss. Gres verts de Geneve’ (1852), p. 410, pi. xxix, fig. 4.
:i An imperfect specimen from the Lower Greensand of Atlierfield is probablv an example of 

Plectumya mantllensis (d’Orbignv), op. eit., p. 376, pi. eeelxxi, tigs. 3, 4 ; Pictet and Campiche, op. cit., 
p. 10l, pi. evii, figs. 2, 3.



Anatina (C ercomya) firiicrns, Pictet ami Camjiichc, 1 Plate X X X IX , 2— \.

1855. A natina R obinaldina , F. J. Pictet and E. Renerier. Foss. Ton*. Action
(Mater. Pill. Suisse, ser. 1), p. 63, pi. vii, lî . 1. 
(Non A. Robinaldina, cVOrbi^ny, 1845.)

1865. g urgitis, F. J. Pictet and G. Campiche. Foss. Terr. Oct. Ste.
Croix (Mater. Pal. Suisse, ser. 4), 
p. 105, pi. cvii, fijjrsx 6—8.

1870. — (C ercomya) g u r g itis , F. Sttdiczlca. Palseont. Iiulica, Cret. Fauna
S. India, vol. iii, p. 74.

Description.— Shell elongate, compressed, inequilateral, highest in front of the 
umbones, tapering posteriorly. Anterior margin rounded. Unibones incon
spicuous, with a carina extending to the posterior extremity. A very shallow 
sulcus passes from the umbo obliquely forwards across the valve. In front of this 
sulcus the ornamentation consists of narrow, sharp, concentric ribs separated by 
broad interspaces ; both ribs and interspaces are crossed by numerous radial rows of 
very small pointed projections. Behind the sulcus the concentric ribs become less 
distinct or represented by growth-rings only.

Affinities.— This species is allied to A. (Cercunuja) Robinaldina, d’Orbigny, 1 but 
the posterior part of the shell is more elongate.

Remarks.— I have seen only three examples of this species. Pictet and 
Campiche state that the part of the shell just in front of the carina is ornamented 
with radial rows of punctate strife ; these are not seen on the English specimens, pro
bably on account of their somewhat imperfect preservation. One of our specimens 
(Plate X X X IX , fig. 3) agrees very closely, both in the form of the shell and in the 
character of the ornamentation, with the figure given by Pictet and Renevier; the 
others (figs. 2, 4) approach more nearly the examples figured by Pictet and 
Campiche, but the anterior part of the shell is rather higher.

Type.— From the Aptian of the Perte-du-Rhdne.
Distribution.— Lower Greensand (Crackers) of Atherfield.

Anatina (Cercomya), sp. Plate X X X IX , fig. or/, h.

Description .— Shell very long, compressed, considerably inequilateral, highest 
in front of the umbones; posterior part tapering, and curved upwards. Anterior 
margin rounded; ventral margin convex; postero-dorsal margin concave. Um
bones curved posteriorly, with a carina and a shallow furrow extending to the

1 ‘ Pul. Franc. Terr. Civt.,’ vol. iii (1845), p. 374, pi. ccclxx, fî s. 6— 8.



posterior extremity. On the anterior part of the shell the ornamentation consists 
of narrow, sharp, concentric ribs, which become less distinct on the median and 
posterior parts.

.Hrmarls.— Only one specimen— an internal cast— has been seen. It resembles 
A. ((!nromi/u) (ftnyitis, but is more inequilateral and more elongate.

JJistribution.— Upper Greensand of the Isle of Wight.

Axatixa (Ckrpomya), sp. Plate X X X IX , fig. G.

Imperfect specimens of a species of Anatina (Cercomi/a) have been found in the 
Upper Greensand of Warminster and in the Cenomanian (Bed 1 0 ) of Dunscombe, 
South Devon. In shape they resemble A. (Gercomya) prot.hirtu, Zittel. 1

(ir)tHs— T iikacia, Leacli in //. M. 74. tie Blainville, 1824.
( ‘ Diet. Sc*i. nat.,’ vol. xxxii, p. 347.)

T hracia PniLLirsr, lidm er, 1841. Plate X X X IX , figs. 7— 0.

1829. M ya depressa , J. Phillips. Geol. Yorks., p. 121, pi. ii, fig. 8 (lion M. depressa,
Sowerby, 1823).

1841. T hracia P h il l ip s ii , F. A. Rnmer. Die Verstein. cl. nord-cleutsch. Kreide-

1854.
1865.

1850.

1905.

1908.

1870.

1875.
1900.

geb., p. 74, pi. x, fig. 1.
recurva , A. d'Orbigny. Prodr. de Pal., vol. ii, p. 117. (? T. sub-

depressa, p. 74.)
P h il l ip s i , J. Morris. Cat. Brit. Foss., ed. 2, p. 227.

F. J. Pictet and G. Campiclie. Foss. Terr. Cret. Ste. Croix 
(Mater. Pal. Suisse, ser. 4), p. 120.

recurva , Pictet and Campiclie. Ibid., p. 120.
F. Stoliczka. Palaeont. Indiea, Cret. Fauna S. India, 

vol. iii, p. 72 {Corimya ?).
P h i l l i p s i i , Phillips. Op. eit., ed. 3, p. 254,  pi. ii, fig 8.
P h il l ip s i , A. Widlemann. Die Biv. u. G astrop. cl. dent sell. u.

Holland. Neoeoms (Abliandl. d. 
k. preussiscli. geol. Land., n . f ., 
pt. 31), p. 139, pi. vi, fig. 6.

E. Harbort. Die Fauna d. Scliaumburg-Lippe'sehen 
Kreidemulde (ibid., pt. 45), p. 77.

— Wollemann. Jalirb. d. k. preuss. geol. Landesanst., 
fill* 1908, vol. xxix, p. 166.

Drseripfion .— Shell thin, more or less ovate in outline, moderately convex, the 
right valve a little more convex than the left, slightly inequilateral. Antero-dorsal 

1 ‘ Die Bivalv. d. Gosaugeb.,’ pt. 1 (1864), p. 10 [114], pi. i, fig. 6.



margin nearly straight, with a considerable ventral slope ; anterior margin rounded, 
passing gradually into the convex ventral margin ; posterior margin rather short, 
oblique, more or less truncated, forming a rounded angle with the nearly straight 
and ventrally sloping postero-dorsal margin. Unibones rather prominent, curved 
inwards and slightly backwards. Postero-dorsal part of valves compressed, some
times with a small carina. Surface with numerous small concentric growth-ridges.

Measurements :
a) (2) cq

Length (58 () I 4 b mm.
Height :>•! 4(3 - 8  „
Thickness o0

(1—o) Speeton.
28 oo

Affinities.— It is probable, as maintained by Harbort, 1 that Thracia striata, 
Weertli,2 is not specifically distinct from 71. Vhiltipsi.

Rem arks .— The greater part of the shell has disappeared from most of the 
examples found at Speeton, and usually some part of the margin of the cast has 
also been lost. I have not seen sufficient examples to enable me to determine 
whether the variation of this species in England is as great as in the case of the 
specimens found in Schaumburg-Lippe and described by Harbort.

Type.— From Speeton, in the York Museum.
Distribution.— Speeton Clay (zone of Belemnites jaenhun) of Speeton.

Thracia rotundata (Soirerhij), 1830. Plate X X X IX , fig. Hbqfc.

183(3. P anop.ea rotundata, J .  J e  C. Soicerby. Trans. Geol. Soc., ser. 2, vol. iv,
l>p. 129, 337, pi. xiii, fig 2.

1850. L yonsia subrotundata, A. iVOrbiyny. Prodr. do Pal., vol. ii, p. 74.
1854. M yacites rotundata, J .  Morris. Cat. Brit. Foss., ed. 2, p. 214.
1865. T hracia subrotundata, F. J .  Pictrt anti G. C<mn>ic1u\ Foss. Terr. Civt.

Ste. Croix (Mater. Pal. Suisse, ser. 4), p. 120.
1870. Corimya  rotundata, F. Stoliczlcu. Palaeont. Indiea, Cret. Fauna S. India,

vol. iii, p. 72.

Description.— Shell regularly convex, oval, slightly inequivalve and inequilateral. 
Anterior and ventral margins convex, forming a regular curve*. Dorsal part of 
posterior margin oblique, forming an angle with the ventral part. Umboncs broad, 
in contact, with a narrow, sharp, curved carina extending to the posterior angle 
and limiting a triangular, concave, postero-dorsal area, which is ornamented with 
fine ribs running parallel to the posterior margin. Sides of valves with similar 
ribs extending in a radial direction.

1 ‘ Die Fauna d. Seliauniburg-Lippe'sclion Kividoinulde (11*05). p. 78.
- ‘ Neocomsandst. ini Teutoburg Walde ' ( ‘ Paheont. Abliandl. II, 1**4), p. 4U. pi. viii. tig lo. 

Wulleinann,4 Die Bivalv. u. Gastrop. d. deutsch. u. Indliind. Xeneonis ( l ‘.*00), p. 1 to, pi. vii. tig 1.



M easurenum ts :
(i)

Length 40 o*2 nnn.
Height 32 27 „
Thickness 2 2 17 ,.

Affinities.— This species
(1, 2) Lympne. 

is allied to T. rotunda, Pictet anil Roux
Gault of the Perte-du-Rhone and Sainte Groix, but is distinguished by its more 
rounded outline, smaller postero-dorsal area, and less distinct concentric ornament. 
It is also allied to T. carinifera (p. 241).

Ue marl's.— Two internal casts of this species from Lympne are in the ]\luseum 
of Practical Geology (2-5470, 23471); the larger agrees closely with Sowerby’s 
figure, and may perhaps be the type, but the locality given by Sowerby is Court- 
at-Street, 1 }  miles west of Lympne. A small, somewhat crushed example from 
the Atherfield Clay at Dover colliery probably belongs to this species. No other 
specimens have been seen. The specimens recorded by Topley as T. carinifera 
probably belong to T. rotnndata.

Distribution.— Hythe Beds of Lympne and C1ourt-at-Street.':

T hkacia Roiuxaldixa r (<VOrbiijmj), 1845. Plate X L , figs. 1— 3.

Description.— Shell oval, nearly equilateral; right valve more convex than 
the left; posterior part not quite so high as the anterior part; postero-dorsal part 
compressed. Anterior margin rounded; ventral margin moderately convex; 
posterior margin slightly curved; postero-dorsal margin nearly straight. Umbones 
rather prominent, curved posteriorly. Surface smooth, except for growth-lines.

Mt'iisiireiui'iits:
(i) (2) (3)

Length 2 <> 15 mm
Height 2 d 17 0 „
Breadth 1:5 1 0 0

(1) Fer/m-bed, (2, 3) Crackers, Atherfield.

JicmarJrs.— In the English specimens, which are here provisionally referred to 
T. Iiobinaldina, the shell is preserved, but the examples of that species figured by 
d’Orbigny3 and by Pictet and Campiche1 are internal casts, and it is consequently

1 ‘ Moll. Foss. Gres verts de Geneve ’ (1852), p. 414, pi. xxix, fig. (3. Pietet and Campiche, ‘ Foss. 
Terr. Cret. Ste. Croix’ (‘ Mater. Pal. Suisse,’ ser. 4, 1805), p. 117.

- Thrarin Nicolvti (Agassiz.) has been recorded by Morris and by Topley from the Hythe Beds of 
Hythe, but I have not seen any British examples of that species.

‘ Pal. Franc. Terr. Cret.,’ vol. iii (1845), p. 380, pi. ccelxxii, figs. 1, 2.
1 ‘ Foss. Terr. Cret. Ste. Croix’ (‘ Mater. Pal. Suisse,’ ser. 4, 18(35), p. 114, pi. cviii, figs. 5, (3.



difficult, especially without the opportunity of comparing specimens, to establish 
the identification. Professor Boulc informs me that the type is a poorly preserved 
specimen, but that its outline is satisfactorily represented in d’Orbigny’s figure; 
the specimen is now in the Natural History Museum, Paris. T. Ifobintihlinn is 
allied to T. neocomiensis (d'Orbigny) , 1 but is said to differ from the latter by the 
greater curvature of the ventral margin and by its relatively shorter shell.

Distribution.— Lower Greensand (/Vnm-bed and Trackers) of Atherfield. 
Atherfield Beds of Redhill, Reigate.

T iikaoia 8 aN(T.t>Ci;i eis, Virtet and Cumpiche, 1 8 bo. Plate XL, figs, 1_b.

18(35. T hracia S anct.*:-Cr u c is , F. J .  P ictet am t it. Cam piche. Foss. Terr. CTct.
Ste. Croix (Mater. Pal. Suisse, ser. 4), 
p. 117, pi. cviii, 8.

1870. — F. S t n h c z k u .  Paheont. indica, Cret. Fauna S.
India, vol. iii, p. 72.

Description. —  Shell oblong, compressed, inequilateral. Anterior margin 
rounded; ventral margin slightly curved; posterior margin truncated, slightly 
convex, forming an angle with the postero-dorsal margin. A carina extends in a 
curve from the umbo to the postero-ventral angle and cuts off a concave postero- 
dorsal area. The surface of the shell is ornamented with growth-rings.

Mf'itsurenirnts :
( i )  G)

Length 43 3b mm.
Height . 2 0  1 0  ,,

(1) Gault, Folkestone.
(2) Gault, Black Veil.

Jtjiuifi<ts . - - l t  seems doubtful whether this species is distinct from T. simpler 
(d’Orbignv), of which casts only are figured by d’Orbigny0 and by Pictet 
and Gampiche3; but the latter authors state that it differs from T. simpler by the 
absence of an internal rib, the presence of a carina, and by the more acuminate 
anterior end.

Tifpe.— From the Upper Gault of Ste. (Yoix.
Distribution.— Gault of Folkestone and Black V ei l .

T iikaoia, sj>. Plate X L , figs. 7— 0 .

Some examples of Tit curia, usually of rather large size, appeal* at first sight to 
be distinct from 7T. Saucf;e-( 'meis on account of their relatively greater height and

1 4 Pal. Franc. Terr. Cret.,' vol. iii (1845). p. o 8 l ,  pi. ccelxxii, tins, d, 4. Pictet and Campielie, 
op. eit., p. 115, pi. cviii, figs. 8 , 4.

2 Op. cit.., p. 38*2, pi. rcelxxii, figs. 5, f>.
•' ‘ Foss. Terr. Cret. Ste. Croix' ( ‘ Mater. Pal. Suisse.’ ser. 4. lStlo), p. Ilf*, pi. cviii. tin t .



less distinct curinu. AYlien, however, a considerable number of specimens are 
compared it is difficult to draw any line of separation between these forms and T. 
Sanctiv-Cntris. But since, in most cases, the original shape of the shell has been 
more or less considerably modified by pressure, it is not easy to come to a definite 
conclusion in this matter; moreover, in both T. Sanctiv-Cntcis and the larger forms 
there is clearly some variation in relative height and length of the shells, and in 
the distinctness of the carina. 1

Distribnliun,— Gault of Black Yen and Folkestone. Upper Greensand of 
Blackdown and Devizes.

T iihacia cAKiNiroA (Sotrefbi/), 182r>. Plate XL, figs. 10— 13.

18*20. L utraria r carinifera, J. de C. Sowerby. Min. Conch., vol. vi, p. 06, pi.
dxxxiv, fig. 2.

1802. — - A. Panay. Descript, gcol. de la Seine-Infcr.,
Atlas, p. 6, pi. xiii, figs. 0, 7.

1842. Corimya c a rin ifer a , L. Ayassiz. Etudes crit. Moll. Foss., Mves, p. 204. 
1845. L yonsia c a r in ife r a , A. d'Orbiyny. Pal. Franc. Terr. Cret., vol. iii, p. 385,

pi. ccclxxiii, figs. 1, 2.
1850. — — A. d'Orbiyny. Prodr. de Pal., vol. ii, p. 158.
1852. —■ A*. Kner. Denkschr. d. k. Akad. d. Wissensch. Wien,

Math.-nat. Cl., vol. iii, p. 311.
1854. L utraria c a r in ife r a , J. Morris. Cat. Brit. Foss., ed. 2, p. 208 (r Thracia). 
1805. T hracia c a r in ife r a , F. J. Pictet and G. Campiche. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 4), p. 121. 
1870. — F. Stoliczka. Palseont. Indica, Cret. Fauna S. India,

vol iii, p. 72.
1803. L yonsia c a r in ife r a , A. Frifsch. Stud, im Gehiete der bolnn. Kreidefonnat.

v. Priesen. Schiclit., p. 97, fig. 115.

] b.scrijition.— Shell thin, oval, of moderate convexity, slightly inecpuvalve and 
inequilateral. Anterior margin rounded, passing gradually into the regularly 
convex ventral margin. Posterior margin truncated, straight or slightly concave. 
Postero-dorsal margin nearly straight. Unibones broad, incurved close together, 
with a sharp carina p a s s in g  to the postero-ventral angle and limiting a flattened 
or slightly concave postero-dorsal area, which is divided in the middle by a shallow, 
longitudinal furrow. Just in front of the carina is a broad, shallow, concave 
depression.

Ornamentation consists of broad, slightly raised, concentric folds which are 
more distinct on the anterior part than elsewhere. On the postero-dorsal area are

1 A similar cast* of distortion and variation is furnished 1 >v Thracia sanijdanata, Whiteaves,
‘ Mesozoic Foss/ (‘ Geol. Surv. Canada’), vol. i (1884), p. 221, pi. xxix, fig. 5.



numerous, fine, regular ribs parallel with the posterior margin ; on the remainder 
of the shell similar ribs, but running in a radial direction, occur.

M easurements:
(i) (2) (3) (0

Length . 37 30 2 0  mm
Height . 23 •>o

mm 2 1 14
Thickness 15 14 — 10  „

(1) Chalk Marl, Chard.
(2, 4) Chloritic Marl, Devizes.

(3) Chalk Marl, Ventnor.

Affinities.— In this species the shell is more elongate and less convex, the carina 
more prominent, and the postero-dorsal area larger than in T. mt undo fa  (p. 211). 
T. carinifrra  is closely allied to T. ebajans (d’Orbigny) , 1 from the Cenomanian of 
St. Sauveur, but is less elongate. T. Grrmari (Geinitz) 2 from the Senonian, is 
regarded by Brauns3 as a synonym of T. carinifera  ; but without seeing specimens 
of the former it is difficult to express an opinion of its relationship.

liem a rb s.— The specimens vary considerably in the proportion of length to 
height, but in some cases the differences are probably due partly to crushing. 
The shell itself is seldom preserved.

Type.— The type came from the Cenomanian of Dowlands (South Devon) and 
was originally in the collection of Sir H. T. De la Beclie, but cannot now be 
found.

Distribution.— Chloritic Marl of Devizes and Maiden Bradley. Chalk Marl of 
Ventnor, Eversliot, and Chard.

Fam ily— PHOLADOMYID.E, Gray.

Genus— P  no la no m ya , G . H. Sowreh/ ,  1 8 2 5 .

( ‘ Genera Ree. and Foss. Shells,' no. xix, pi. xxxvii.)

PlioLADOMYA Cokxukliaxa ((V Orhio u //), 1814. Plate XL I, figs. 2 u,b,

1844. Cardium Cornuelianum, A. d'Orhitjmj. Pal. Franc. Terr. Civt., vol. iii.
p. 23. pi. cclvi, tiics. 1. 2.

1845. - —  E. Forbes. Quart. Joimi. Geol. Soc., vol. i, p. 243.
1850. P holadoMYA Cornueliana, A. d'Orhitjinj. Prodr. de Pal., vol. ii. p. l h .  
1854. Cardium Cornuelianum, J. Morris. Cat. l»rit. Foss , ed. 2. p. 192.

1 ‘ Pal. Frany. Terr. Civt.,' vol. iii (1845), p. 380, pi. eeelxxiii, tigs. 3 —5.
- ‘ Quadersandst. oder Kreidegeb. in Deutschland (1850), p. loO, pi. x, tigs. 0 11.
■** * Senon. Merkel d. Salzberges,' Zeitschr. f. d. gesanimt. Naturwiss., 1. xlvi (18/t»). p. 3.»0, pi. x,

figs. 18, 19.



1855. P holadomya Cornueli ana , F. J. Pictet an d  E .  Renevitr.  Foss. Terr. Aptien
(Mater. Pill. Suisse, ser. 1), p. 59, pi. vi, fig. 6.

1865. F .J . Pictet an d  G. Campiche. Foss. Terr. Cret.
Ste. Croix (Mater. Pal. Suisse, ser. 4),p. 87.

— — H. Cotjuand. Aptien de l’Espagne, p. 93.
1870. - F. StnUczka. Palaeont. Indiea, Cret. Fauna S.

India, vol. iii, p. 75.
1875. — G. Moeach. Mon. Pholadomyen, p. 96, pi. xxxiii,

fig. 8 (y pi. xxxvi, fig. 4).

I — Shell small, short, oval, inflated, compressed posteriorly,
moderately inequilateral with a small gape at the posterior end. Margins rounded. 
Umbones prominent, incurved.

Ornamentation consists of strong, rounded, radial ribs. The grooves between 
the ribs are shallow, and broader than the ribs. Concentric ribs cross the grooves 
and ribs, giving to the latter a granulate or tuberculate appearance. Near the 
posterior and anterior margins radial ribs are absent.

rnsii re meats :
(i) (-9

Length 20 L? mm.
Height 1(3 10 „

(1, ‘2) Atherfield.
A f f i n i t i e s .— This species resembles l \  S a  m d  i - S a L t v  (Rbmer)1 from Texas and 

l \  } ' i < /n r s i ,  Lartet,- from Palestine, Syria, and Zululand, and V .  s u h t l iH c n s i s  

(d’Orbigny),:i from the Cenomanian of Le Mans.
T j f / t e .— From the Aptian of AVassy (Haute-Marne).

] h ' s t r i b i i t i n n .— Lower (Jreensand (Crackers) of Atherfield. Recorded by Topley 
from the Atherfield Beds of Peasemarsh and Shalford.

Pnoi.AnoMVA oioaxi’Ka ( S o i r e r b y ) ,  18dt3. P la te  X L ,  tig. 1 4 ;  P la t e  X L I ,  fig. 1.

1708. C. N. Lam/,  Hist, lapidum figuratorum, p. 146, pi. xliv, fig. 1.
1718. J. J . Schenchzer, Helvetia? hist, nat., pt. 3, p. 307, tig. 113.
1742. L. 7iunnjHet, Traitc des Petrific., pi. xxiv, tig. 145.

1 * lvreidehild. v. Texas’ (1852), p. 48, pi. vi, fig. 7. P. Cornneliana has been compared with 
Curbnhi nupiicalci*, Uoldfuss, by Pictet and Renevier, Pictet and Campiehe, and Moesch, but Holzapfel 
has shown that Goldfuss’ species belongs to the genus Liupistha. Holzapfel, ‘ Die Mollusk. Aachen. 
Kreide ’ ( ‘ Pakeontographica,’ vol. xxxv, 1889), p. 150. pi. ix, figs. 4— 6; Midler, ‘ Mollusk. d. Untersenon 
v. Braunschweig u. Ilsede’ (1898), p. 76, pi. x, fig. 9.

~ ‘ Explor. gcol. de la Mer Morte ’ (1877), p. 126, pi. xi, tig. 9 ;  Blanckenhorn, ‘ Beitr. z. Geol. 
Syriens’ (1890), p. 94, pi. v, tigs. 14— 17; Kossmat, ‘ Denkschr. d. k. Akad. Wiss., Wien,’ vol. Ixxi 
(1902). p. 55, pi. iv, tig. 9 ; Newton, ‘ Trans. Roy. Soc. S. Africa,’ vol. i (1909), p 79, pi. vi, tigs. 3 —6.

‘ Pal. Franc. Terr. Cret.,’ vol. iii (1844), p. 38, pi. ccl. tigs. 1 — 3. An internal cast resembling 
P. inihdinetitii# has been found by Mr. J .  Scanes in the Chloritic Marl of Maiden Bradley.



1 8 4 0 .

1 8 4 2 .

P holas giganteus, J. de C. Smverby. 

P holadomya elongata, A. Goldfnss. 

- -  --- L. Agassiz.

— Sc heuchzeri, Agassiz.

T r i m s .  G e o l .  S u e . ,  s e r .  2 ,  v o l .  iv ,  ] >|>.

1 3 0 ,  3 3 8 ,  p i .  x v i ,  f ig . 1 .

P e t  r e f .  G e r m . ,  v o l .  li,  p .  2 7 o ,  p i .  

e l v i i ,  f ig . 3 .

F  t i l d e s  c r i t .  M o l l .  F o s s . ,  M v e s ,  p .  5 7 ,  

p i .  i, f ig s .  1 6 ,  1 7 .

I b i d . ,  ]>. 5 8 ,  p i .  i i 1, f i g s .  3 — 7 ,  p i .  i i 11, 

f ig .  7 .

— F avrina , Agassiz. Ibid., p. 59, pi. ii1, figs. 1, 2.
— — L a n g ii, Volfz, in Leymerie. Mem. Soe. geol. de France, ser. 2,

vol. v, p. 24.
1845. — elongata, A. d'Orbiguy. Pal. Franc. Terr. Cret., vol. iii,

p. 350, pi. ccclxii.
—  gigantea , E. Forbes. Quart. Journ. Geol. Soe., vol. i, p. 238.

1850. — elongata, d'Orbiguy. Prodr. de Pal., vol. ii, p. 73.
1852. — F avrina , F. J .  Pictet and W. Pon.r. Moll. Foss. Givs verts

de Geneve, pp. 403, 546, pi. xxix, fig. 1.
1854. — gigantea , J .  Morris. Cat. Brit. Foss., ed. 2, p. 220.
1855. — elongata, G. Cotteau. Moll. Foss, de l'Yonne, p. 55.

—  — — F. J .  Pictet and E . Reneuier. Foss. Terr. Aptien
(Mater. Pal. Suisse, ser. 1), p. 61. 

1858. — J.V ilanova-y-P iera. Mem.geog.-agrie. de Castellon,
pi. iii, fig. 16.

1861. — — P .d e L o r io l .  Anim. Invert. Foss. Mt. Saleve, p. 56.
1864— 65. — — F. J .  Pictet and G. Campiche. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 4 ) ,
p. 74, pi. civ, figs. 1—4.

1870. — g i g a n t e a  et e l o n g a t a , F . Stoliczka. Palseont. Indiea, Cret.
Fauna S. India, vol. iii, p. 74. 

1875. — g i g a n t e a , C. Moesch. Mon. Pholadomven, p. 82, pi xxx, fig.
6 ; pi. xxxi, figs. 2—4.

1884. — cf. g i g a n t e a , O. Weerth. Die Fauna des Neoeom. im Teuto-
burg. Walde (Paheont. Abhandl., vol. ii). 
p. 34, pi. viii, figs. 2. 3.

1895. —  W e e r t h i i , F . Vogel. Hollandisch. Kreide, p. 59.
—  —  e l o n g a t a , G. Maas. Zeitsehr. d. deutscli. geol. Gesellscli..

vol. xlvii, p. 279, pi. ix, figs. 1, 2.
1896. — — A. Wollemann. Ibid., vol. xlviii, p. 850.
1900. — — A. Wollemann. Die Biv. u. Gastrop. d. deutscli.

u. holland. Neocoms ( Abhandl. 
d. k. preussiseh. geol. Land., 
n . f ., j)t. 31 ), p. 133

—  —  —  G .  Midler. D e u t s c h - O s t - A f r i k a ,  v o l .  v i i ,  p . 5 5 7 ,

pi.  x x i .  fig. 1.

1 9 0 3 .  - —  C .  B n r c k h a r d t .  P a h e o n t o g r a p h i e a ,  vol.  1, p. 7<k

pi. xv ,  figs. 1, 2 .

190,8. — A. Stojanoff. Ann. geol. et min. de la Hussie, vol.
x, p. 116.



Jji'scriptiun.— Shell large, elongate, somewhat arched, convex, but witli the sides 
of the posterior part more or less flattened, very inequilateral, with a large gape 
at the posterior end. Anterior part short, with a rounded margin. Ventral margin 
curved. Posterior margin subtruncate, rounded. Postero-dorsal margin long, 
slightly concave or almost straight. Umbones broad. Near the umbones the 
antero-dorsal and postero-dorsal marginal parts of the shell are depressed.

Ornamentation consists of numerous narrow, sharp, prominent and sometimes 
slightly serrate radial ribs, which are straight or slightly curved. Near the 
anterior and the postero-dorsal margins ribs are absent; on the postero-dorsal part 
of the shell they are rather more widely separated and rather more prominent 
than on the median part. Between the ribs are broad, concave furrows which are 
crossed by numerous growth-lines.

3[fiasnrrntntf$ :

Ajjiiiifirs.— The elongate form and numerous sharp ribs distinguish this from 
other Cretaceous species of Phohnlomija.

Hr in arks .— The foreign examples of this species show considerable variation in 
length, in the curvature of the shell, and in the number of ribs Some of the 
varieties have been described as distinct species, but Pictet and Campiche have 
shown that there are numerous transitions between the different varieties. The 
English examples agree in most cases with the type of the species, but some 
approach the variety described by Agassiz as V. Schrnch::eri. A specimen figured 
by Moesch shows the large pallial sinus.

Ti/pr.— The type came from the Hytlie Beds of Court-at-Street, but cannot now 
be found.

I h'stn'hntion.— Lower Greensand (Crackers) of Atherfield. Atherfield Beds of 
East Shalford. Hytlie Beds of Court-at-Street and Lympne.

P i io i , . \n o M Y A  spkktoxkxsis, sp. uov. Plate XLT, fig. -ln9hm

Description.— Shell large, oval, short, inflated, very inequilateral. Anterior 
margin rounded; ventral margin convex. Umbones broad, incurved.

Ornamentation consists of numerous (usually about twenty-one) strong, radial 
ribs, separated by broad, slightly concave interspaces. Secondary ribs are intro
duced at a short distance from the umbo, and usually soon become as large as the 
primary ribs. The ribs are more or less nodular. Concentric growth-lines are 
present. Two or three of the anterior ribs are more widely separated than the 
others. On the postero-dorsal and the anterior parts of the shell ribs are absent.

Length
Height

(1, 2) Crackers, Atherfield.



Affinities.— By some authors this species lias been identified with P. Martini, 
Forbes. With the material at present available it is difficult to make a satisfactory 
comparison ; but the specimens from Speeton are of considerably larger size, with 
broader and less prominent umbones, and with the posterior part of the shell less 
compressed than in P. Martini.

In form this species resembles P. at ter nans, Romer, 1 but the umbones are 
relatively higher, and the radial ribs more numerous. The ribs are not so numerous 
as in P. Ebert i, Wollemann.2

Remark*.— The specimens from the clays are considerably crushed, whilst in 
those from the hard nodular beds a more or less considerable portion of the 
marginal part of the shell is missing.

Distribution.— Speeton Clay (zones of Belemnites lateralis, B. jacnhun, and B. 
brunsvicensis) of Speeton.

P h o l a d o m y a  M v i r n x r ,  Forbes, 1815. Plate X L I, fig. 5.

1845. P holadomya M a r tin i, E. Forbid. Q u ir t. Joum. Gaol. Soc., vol. i, p. *238,
pi. ii, fig. 3.

1850. — — A. d'Orbi/ny. Prodr. de Pal., vol. ii, p. 117.
1854. — J. Morris. Cat. Brit. Foss., ed. 2, p. 220.
1865. — F. J. Pictet and G. Campiche. Foss. Terr. Civt. Ste.

Croix (Mater. Pal. Suisse, ser. 4), p. 02. 
r 1908. - -  .4. WnJJennmn. Jahrb. d. k. preuss. geol. Landes-

anst. fiir 1908, vol. xxix, p. 165, 
pi. x, fig, 3.

Description.— Shell rather small, oval, very inequilateral, anterior part inflated, 
posterior part compressed. Umbones prominent. Escutcheon deep. Ornamenta
tion consists of numerous radial ribs, which are more or less tuberculate, and are 
more widely separated anteriorly than on the median part; on the anterior and 
postero-dorsal parts ribs are indistinct or absent. Concentric ribs and growth-lines 
are present.

Remarks.— It is difficult to give a satisfactory description of this species, since 
the specimens seen are few in number, imperfectly preserved, and usually crushed. 
P. Martini appears to be closely allied to P. Fabrina , d’Orbigny (see below). It 
also resembles P. Itispanica,, Coquand/5

1 Wollemann, ‘ Die Biv. u. Gastrop. d. deutsch. u. holliindisch. Neoeoms’ (1900), p. 134, pi. v, figs. 
9, 10 ; pl.vi, fig. 3. Specimens with fewer ribs from the Spilshy Sandstone and the Claxhy Ironstone 
of Lincolnshire approach P. alternant more nearly than do the specimens from Speeton

2 Il>id., p. 136, pi. vi, fig. 4.
3 4 Mon. Aptien de l’Espagne ’ (1865), p. 92, pi. vii, figs. 5, 6.



Type.— From the Hytlie Beds of Pulborough. A specimen which is believed to 
be the type, but which is more crushed dorso-ventrally than is indicated by the 
figure, is in the Museum of the Geological Society (No. 2197).

Distribution.— Lower Greensand (Perna-bed and Crackers) of Atherfield. 
Hytlie Beds of Pulborough.

P iioladomya F abiuna , (POrbigny, 1845. Plate X L I, fig. 0.

1845. P holadomya F abrina , A. d'Orbigny. Pal. Franc. Terr. Crct., vol. iii, p.
354, pi. ccclxiii, figs. 6, 7. (Non 
P. Favrina, Agassiz, Pictet and 
Roux.)

1850. — d'Orbigny. Prodr. de Pal., vol. ii, p. 135.
1865. — — F. J. Pictet and G. Campiche. Foss. Terr. Crct. Ste.

Croix (Mater. Pal. Suisse, ser. 4), p. 92.
1897. — F a v r in a ?, R. B. Newton. Proc. Dorset Nat. Hist, and

Anticj. Field Club, vol. xviii, 
p. 92.

? Non 1874. — F abrina , C. Moesch. Mon. Pholadomveu, p. 94, pi. xxxii, fig. 1.

1lemarlis.— Some crushed specimens found in the Gault are probably examples 
of P. Fabrina , d’Orbigny. They resemble P. Martini, but have coarser and more 
distinctly tuberculate ribs, and the concentric rings appear to be more conspicuous. 

Distribution.— Gault of Black Yen, Okeford Fitzpaine, and Folkestone.

P holadomya decussata ( M a n t e l l ) ,  1822. Plate X L I, figs. 7— 9 ; Plate X L II, fig. 1.

1822. Cardium  ? decussatum , G. Mantell. Foss. S. Downs, p. 126, pi. xxv, fig. 3. 
1827. — —  J .  de C. Sowerby. Min. Conch., vol. vi, p. 99, pi.

dlii, f ig .  1.
1837. — - -  A. Goldfusr. Petref. Germ., vol. ii, p. 222, pi. cxlv,

f ig .  2 .

— P holadomya decussata, G. G. Pnsch. Polens Paliiont., p. 87.
1841. Cardium  decussatum , F. A. Riimer. Die Verstein. d. nord-deutsch.

Kreidegeb., p. 71.
1846. P holadomya decussata, A. E. Reuss. Die Verstein. der bolnn. Kreide-

format., pt. 2, p. 17.
1850. — — J. de C. Sowerby, in F. Divun. Geol. Sussex, p. 355

(p. 385, ed. 2), pi. xxix, fig. 6.
— — — H.B.Geinitz. Das Quadersandst. oder Kreidegeb.

in Deutschland, p. 146.
— R. Kner. Verstein. d. Kreidemergels v. Lemberg 

(Haidinger’s Naturwiss. Abhandl., 
vol. iii, pt. 2), p. 24.



1850. P holadomta decussata, a . Alt/i. Geogu.-palaeont. Beschreib. v. Lemberg
(ibid.), p. 236.

1854. — — J . Morris. Cat. Brit, Foss., ed. 2, p. 220.
1861. *” var. triangularis, H. G. Seeley. Ann. Mag. Nat.

Hist,, ser. 3, vol. vii, p. 122.
1868. (Cardium ) decussata, A. V. Strombeck. Zeitschr.der deutsch.

geol. Gesellseh., vol. xv, p. 143.
1865. DECUSSATA, F. J. Pictet and G. Campiche. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 4), p. 94.
1869.

" "

E. Favre. Moll. Foss. <le la Craie de Lemberg,
p. 106.

1875. A. J. Jukes-Browne. Quart, Joum. Geol. Soc., 
vol. xxxi, p. 300.

C. Moesch. Mon. Plioladomyen, p. 107, pi. xxxii, 
figs. 5 ?, 6 ; pi. xxxvi, figs. 5, 6.

1876. D. Brauns. Zeitschr. f. d. gesauimt, Naturwiss., 
vol. xlvi, p. 361.

?1889. E. Holzapfel. Die Mollusk. Aachen. Kreide (Pal- 
aeontographica, vol. xxxv), p. 154, 
pi. xiv, figs. 3, 4.

1891. J. Bohm. Kreidebildung. d. Fiirbergs u. Sulz- 
bergs (Palaeont ograpli ica, vol. xxxviii), p. 73.

1893. — A. Fritsch. Stud, im Gebiete der bolim. Kreide- 
fomiat. v. Priesen. Schicht., p. 97, fig. 116.

r 1898. — —■ G. Muller. Mollusk. d. Untersen. v. Braunschweig 
u. Ilsede, p. 74, pi. x, fig. 3.

1901. A. Wollemann. Jalirb. d. k. preuss. geol. Laiules- 
anst. far 1900, vol. xxi, p. 22.

1902. — A. Wollemann. Liineburg. Kreide, p. 79.

Non 1829. — — J . Phillips. Geol. Yorks., pp. 122, 186 (p. 255, 
ed. 3), pi. ii, fig. 9.

— 1842. — —■ L. Ayassiz. Etudes crit. Moll. Foss., Myes, p. 74, 
pi. iv, figs. 9,10 ; pi. iv1, figs. 7— 11.

— 1843--50. — — G. P. Desha yes. Traite Element, de Conchy liol., 
vol. i, pt. 2, p. 158, pi. v, fig. 5.

— 1849. — — A. d'Orbiyny. Prodr. de Pal., vol. i, p. 335.

Distribution.— Shell large, inflated, with the greatest diameter at the anterior 
end, outline semi-ovate (sometimes sub-trigonal), wedge-shaped behind, extremely 
inequilateral, with a small posterior gape; height and length often nearly equal. 
Ventral margin slightly curved. Posterior margin rounded. Anterior part of the 
shell very short, flattened, with cordate outline, nearly perpendicular to the plane 
between the valves, and forming almost a right angle with the sides of the valves; 
the margin of the anterior part is more or less angular, and just within is a 
shallow concave part parallel to the margin, whilst the median part is convex, and



that near the imibones is depressed. Umbones curved considerably inwards and 
more or less forwards. Escutcheon depressed.

Ornamentation consists of narrow radial ribs separated by broad, shallow 
depressions. Ribs are absent from the posterior part of the shell, and from the 
anterior flattened part, except near its margin; they become smaller or disappear 
altogether near the ventral margin. Well-marked growth-rings occur over the 
entire surface of the shell, but are more distinct near the umbones than ventrally, 
and give a granular or nodular appearance to the radial ribs, especially on the 
dorsal part of the shell.

M easurements:
(i) (2) (3)

Length 98 60 54 mm
Height 74 59 •>2 „
Thickness . 65 51 49 „

(1, 2) Chalk Marl, Vent nor.
(3) Chalk Marl, Eastbourne.

Affinities.— The smaller forms of this species show some resemblance to P. 
r/encrensis, Pictet and Roux, 1 from the Gault, but the concentric rings are less 
prominent, and the valves more inflated and less distinctly triangular. Another 
similar form is P. Malbosi, Pictet.2 See also P. cordata (below).

The specimens from the Cambridge Greensand Avere regarded by Seeley as 
constituting a variety (P. dernssata Arar. triuiojnhwis), but, as was pointed out by 
Jukes-Browne, they agree in all essential characters with P. decussata9 differing 
only in their smaller size. Specimens of P. decussata found in the Gault of 
Folkestone are larger than those found in the Cambridge Greensand, but not so 
large as the examples in the Chalk.

Hentarks.— In England this species has not been found above the Cenomanian 
(zone of IT. snbtjlobosm>*), but on the Continent it appears to range up into the 
Senonian. In many of the English specimens the original shape has been modified 
by crushing, and that also appears to be the case Avitli some of the examples 
figured by foreign authors.

Tijpe.— The type from the LoAver Chalk near Brighton, and the specimen 
figured by SoAverby from the Chalk Marl of Hamsey, and the one figured by 
Dixon, cannot hoav be found.

Distribution.— Gault of Folkestone. Cambridge Greensand. Chalk Marl of 
Yentnor, Culver Cliff, Eastbourne, Hamsey, Middleham, Offham, Glynde and 
Folkestone. Totternhoe Stone (zone of llutaster sitbylobusus) of Arlesey and 
BurAvell.

1 ‘ Moll. Fuss. Gits verts tie Gentve ’ (1852), p. 405, pi. xxix, fig. 2. Moescli, ‘ Mon. Pliola- 
domyen ’ (1875), p. 97, pi. xxxii, figs. 2 —4.

- ‘ Melanges Paltont.’ (1808), p. 92, pi. xix, fig. 3. Moesch, op. cit., p. 88, pi. xxx, fig. 5, pi. xxxv, fig. 1.



MYOPHOLAS.

P hoi,al>omya cokdata, Tate, 1805. Plato NL1I, fig. 2 a — c.

18(55. P holadomya coi; i>ata, It. Tate. Quart. Jouru. Geol. Soc., vol. xxi, p. 40,
pi. iv, f i g .  1.

Rem arks .— A specimen found in the Upper Chalk (zone of Jielniurilella miirro- 
■nata), now in the Norwich Museum (No. ooofl), is probably an example of P. 
cordata, but unfortunately the anterior part of the shell is imperfect. In this 
species the anterior curvature of the umbones is greater and the depression in 
front of them deeper than in P. decussata ; also the anterior flattened part is 
relatively smaller, since the greatest diameter of the shell occurs at about one third 
of the length from the anterior end. The types of P. cordata from the Upper 
Chalk of Ireland are in the Museum of Practical Geology (Nos. 25.528; 2o,<j29).

Genus— M y o p h o j .a s ,  II. Ikm rillc, 1 8 0 7 .

(‘ Bull. Soc. geol. cle France,’ ser. 4, vol. vii, p. 107.)

Myopiiolas, sp. cf. semicostata ( 1 8 4 2 .  Plate X L II, fig. 3n,b.

Description.— Shell oval, short, considerably inequilateral, anterior part convex, 
posterior part compressed; anterior and posterior margins rounded. Umbones 
curved inwards and forwards. Rather more than half of the shell— the anterior 
part— is ornamented with thirteen narrow, sharp, radial ribs, which are separated 
by broad, flat, or slightly concave interspaces; posteriorly these ribs become 
smaller and less widely separated ; on the middle part of the shell a few indistinct 
concentric ribs are seen. The posterior part of the shell is nearly smooth, and is 
separated from the ribbed area by a slight depression ; a curved carina extends 
from the posterior side of the umbo towards the postero-ventral extremity.

Affinities.— Only one specimen has been seen; it resembles closely M. st'ini- 
costata (Agassiz1), but is rather shorter, and the posterior limit of the ribbed area 
is more sharply defined than in most examples of M. rntienstutu. Judging from

1 ‘ Etudes erit. Mull. Fuss.,’ Mves (184*2), p. 51, pi. ii, figs. 1, 2, pi. in1, fig. 11. Pictet and 
Campiche, ‘ Foss. Terr. Crct. Ste. Croix' ( ‘ Mater. Pal. Suisse,’ ser. 4, 18t>5), p. 77. pi. cv, tigs. 1, 2. 
Moesch, ‘ Mon. Pholadomven ’ (1874), p. 85, pi. xxx, fig. 4, pi. xxxiii, tigs. d, 4. pi. xxxvi, tig. 1 
Douvillc, ‘ Bull. Soc. geol. de France,’ ser. 4, vol. vii (1^07), p. 112, pi. ii, 8. Moesch includes as 
a svnonvm Pholadomya Tribohti, Pictet and Campiche, op. cit., p. 8th pi. evi, fiur. 8. Pictet and 
Campiche include P. Moreana, Buvijuiier, ‘ Statist. r̂col., etc., de la Meuse (1852), Atlas, p. 8. pi. viii, 
figs. 21, 22.



the figures given by several authors, that species varies considerably, so that it 
seems probable that when more English specimens have been obtained it will be 
possible to refer them definitely to M. semicostata.

Distribution.— Lower Greensand of Furze Hill, Faringdon.

Genus— Goniomya, L. Agassis, 1842.
(4 Etudes crit. Moll. Foss.,’ Myes, pp. xii, 1.)

G o n i o m y a  A r c h i a c i  (Pictet and Penevier ) ,  1855. Plate X L II, f i g s .  4 , 5 .

1855-6. T hracia A r ch ia c i, F. J. Pictet ami E. Renevier. Foss. Terr. Aptien
(Mater. Pal. Suisse, ser. 1), p. 67, 
pi. vii, fig. 5.

1858. — Pictet and Renevier. Ibid., p. 176.
1865. P holadomya thracioides, F. J. Pictet and G. Campiche. Terr. Civt. Ste.

Croix (Mater. Pal. Suisse, ser.
4), p. 92 {Goniomya).

1870. G oniomya A r ch ia c i, F. Stoliczka. Palaeont. Indica, Cret. Fauna S. India,
vol. iii, p. 75.

Description.— Shell oblong, convex, nearly equilateral. Anterior margin 
rounded. Ventral margin slightly convex or nearly straight, nearly parallel with 
the dorsal margin. Posterior margin truncated, oblique, slightly convex, forming 
a rounded angle with the ventral margin and an obtuse angle with the postero- 
dorsal margin. Umbones of moderate size, with a faint rounded carina extending 
postero-ventrally, above which the shell is compressed; lunule and escutcheon 
elongate, depressed, limited by carina?.

Ornamentation : Anteriorly to the umbones there is a ribbed area in which the 
ribs extend obliquely backwards ; posteriorly to the umbones is another ribbed area 
in which the ribs are nearly perpendicular to the postero-dorsal margin, but 
slightly curved ventrally. The anterior, ventral, and postero-dorsal parts of the 
shell are without ribs, and show growth-lines only. Near the umbo the ribs of 
the two areas are connected by horizontal ribs, but ventrally these horizontal ribs 
are absent or indistinct. Some parts of the shell are marked by rows of small 
pits.

Measurements :
(i) (2) (3)

Length 33 28 19 mm.
Height . 19 . l(i 1 1  „

(1—3) Crackers, At her field.



AM nities.— This species is less inequilateral, and the ribs are less extensively 
developed than in G. candata, Agassiz.1

Remarks.— English examples of this species were identified by Pictet and 
Renevier, who state that the forms referred by Forbes'* to Pholadomya Ayassiu  
are really specimens of G. Archiari.

Type.— From the Aptian of the Perte-du-Rhone.
Distribution.— Lower Greensand (Crackers) of Atherfield.3

G o n i o m y a  M a i l l e a n a  (d'Orbitjny), 1845. Plate X L II, figs. 0 , 7 .

1845. P holadomya M ailleana , A. d’Orbiyny. Pal. Franc. Terr. C ivt., vol. iii,
p. 355, pi. ccclxiv, figs. 1, 2.

1845. G oniomya M ailleana , L. Agassiz. Etudes, crit, Moll. Foss., Myes, p. xiv. 
1850. P holadomia M aillean a , A. d'Orbigny. Prodr. de Pal., vol. ii, p. 157. 
1854. P holadomya M ailleana , J. Morris. Cat. Brit. Foss., ed. 2, p. 220.
1865. — — F. J. Pictet and G. Campiclie. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 
4), p. 93 (Goniomya).

? 1868. P holadomya M ailleana , A. Briart and F. L. Cornet. Meule de Braeque-
gnies (Mem. cour. et Mem. des 
Sav. ctrangers, vol. xxxiv), p. 83, 
pi. vi, fig. 12.

1870. G oniomya M aillean a , F. Stoliczka. Palaeont. Iudiea, Cret. Fauna S.
India, vol. iii, p. 75.

? 1885. P holadomya (G oniomya) M ailleana , F. Netting. Die Fauna d. baltisch.
Cenoman. (Palseont. Abhandl., 
vol. ii), p. 36, pi. vi, fig. 9.

Description.— Shell elongate, subquadrate, convex, very inequilateral. Anterior 
part not so high as the posterior part, compressed, with rounded margin. 
Antero-dorsal margin concave. Postero-dorsal margin long, nearly straight, and 
nearly parallel to the slightly convex ventral margin. Posterior margin truncated, 
oblique, forming a rounded angle with the ventral margin, and an obtuse angle 
with the postero-dorsal margin. Umbones pointed, directed anteriorly. Lunule 
concave, elongate-ovate, limited by a carina. Escutcheon long, deep near the 
umbones, limited by a carina. Between the carina of the escutcheon and a 
rounded ridge extending from the umbo towards the postero-ventral margin the 
shell is concave.

1 ‘ Etudes crit. Moll. Foss.,’ Myes (1842), p. 22, pi. 15, figs. 1—3, pi. i, fig. 1. Pholnhmtya
Agassiziy d’Orbigny, ‘ Pal. Franc. Terr. Cret.,’ vol. iii, p. 352, pi. ccclxiii. figs. 1, 2; Pictet and 
Campiclie, ‘ Foss. Terr. Cret. Ste. Croix’ (* Mater. Pal. Suisse,’ ser. 4, 1865), p. 84, pi. evi, tigs. 4 6.

2 ‘ Quart. Journ. Geol. Soc.,’ vol. i (1845), p. 239. Morris, * Cat. Brit. Foss.,’ ed 2 (1854), p. 1*6. 
:i An imperfect specimen of Gonivmya from the Tealby Limestone of Claxby is in the Sedgwick

Museum, Cambridge.



Ornamentation consists of rounded ribs; those in front of the umbones are 
nearly straight and slope obliquely backwards and downwards ; those behind the 
umbones are curved and more or less nearly parallel to the posterior and postero- 
dorsal margins; near the ventral margin the ribs become more nearly concentric 
and are often less distinct (especially on the median part) than on the dorsal 
portion of the shell.

Aflinities.— This species differs from (1. desiyuata (Goldfuss) 1 in the smaller 
curvature of the ventral margin, and in the truncated form of the posterior 
margin. It is closely allied to ( l . cousigmifa,  Romer,- but the anterior curvature 
of the umbones is more marked.

Remarks.— This species has been identified by comparison with a specimen 
given me by M. Raoul Fortin from the same locality as the type.

Type.— From the Cenomanian of Mte. Ste. Catherine, Rouen.
Distribution.— Upper Greensand (zone of Rchbvuhaehia rostra fa) of Blackdown, 

Devizes, and near Maiden Bradlev. Base of Chalk Marl of Chard.3

Fam ily— PLEUROM YIDiE, Zittel

Genus— P letkomya, L. Agassi::, 1842. 
( ‘ Etudes crit. Moll. Foss.,’ Myes, p. *231.)

P leukomya O kmgniaxa (lionillinr), 1847. Plate XLTTI, figs. 1 , 2. a— c.

184-7. P anop/f.a O rbigniana , C. Rouillier. Bull. Soc. Imp. Nat. Moseou, vol. xx,
p. 407; vol. xxi (1848), p. *281. 
pi. G, fig. *24.

Description.— Shell oval, convex, inequilateral, with a small posterior gape. 
Anterior and posterior margins rounded. Ventral margin considerably convex. 
Umbones moderately prominent, incurved. Shell depressed in front of and behind 
the umbones. Surface nearly smooth, but ornamented with linear, radial ribs, 
which are sometimes parallel, sometimes irregular; in some places the ribs are 
replaced by rows of minute tubercles.

Affinities.— The English specimens agree closely with examples from the Lower
1 ‘ Pet ref. Genu.,’ vol. ii (1840), p. 204, pi. cliv, fig. 13. Holzapfel, ‘ Mollusk. Aachen. Kreide ’ 

(Paheontographica, vol. xxxv, 1889), p. 153.
- ‘ Die Verstein. d. nord-deutsch. Kreidegeb.’ (1841), p. 75, pi. x, fig. 3. Miiller, ‘ Mollusk. 

Untersen. v. Braunschweig u. Ilsede’ (1898), p. 71, pi. x, fig. 7.
■'* A small specimen of Goniomya has been found in the Chalk of Trimingham by Mr. R. M. 

Brydone.



LIOPISTHA.

Volgian of Moscow, wliicli were identified by Prof. Psivlow, but their resemblance 
to Ronillier’s figure is not quite so close. Some of the smaller specimens approach 
P. peregrina, (d’Orbigny1), which is said to differ from P. Orbbjniana by smaller 
curvature of the ventral margin, the presence of a shallow depression extending to 
the ventral margin below the umbones, and by the ornamentation consisting of 
radial rows of minute tubercles instead of linear ribs. One specimen from Spilsby, 
however, shows both types of ornamentation, suggesting that the two species are 
not really distinct. The hinge is not seen in any of the English specimens of l\ 
O rbigniam , but the figure given by Rouillier, although not quite satisfactory, is 
suggestive of Panojant; the form of the shell, however, resembles that of some 
Jurassic species of Plenrom ya .

Distribution.—Spilsby Sandstone (zone of Belemnites lateralis) of Donnington.

( ‘ Check List Invert. Foss. N. America,’ pp. 1*2, 32 ; T. A. Conrad in Kerr’s ‘ Report Geol. Survey 
N. Carolina,’ vol. i, 1875, Appendix A, p. 28 ; Meek, ‘ Invert. Cret. and Tert. Foss. U. Missouri, 
1876, p. 227.)

Fam ily— POROMYACID^E, Dali.

Genas— L i o p i s t h a ,  F. D. Meek, 1804.

Serf ion— P silomya, Meek, 1870. 
(Ibid., p. 229.)

L iopistha  (P silomya) oioantea {Sowerby), 1818. Plate X L III , figs. •>, 4 ;  Plate
X LIV , figs. 1 , 2 .

1811.
1818.

Corbula ?, J. Parkinson. Organic Remains, vol. iii, p. 226.
— oigantea, J. Sou'crby. Mill. Conch., vol. iii, p. 13, pi. ccix.

1854. T hetis 
1865. —

1870. POROMYA?

1882. L iopistha

1850. P holadomya —
t i t f s .  ' •

A. (VOrbitjny. Prodr. de Pal., vol. ii, p. L>7.
J. Morris. Cat. Brit. Foss., ed. 2, p. 227.
F. J. Pirtrt and G. Camj>irhr. Terr. Cret. Ste. Croix 

(Mater. Pal. Suisse, ser. 4). pp. 199, 210. 
F. Stolirzka. Paheont. Indiea. Cret. Fauna S. India, 

vol. iii, p. 42.
P. dr Lor ini. Gault de Cosne, p. 45, pi. vi, tî s. 1—5.



Description.— Shell large, rather thick, oval, elongate, inflated, the posterior 
part compressed, very inequilateral. Anterior part very short, with rounded 
margin, but its dorsal part only slightly curved. Ventral margin forming a 
considerable curve. Posterior margin obliquely truncated, more or less rounded. 
Postero-dorsal margin nearly straight. Umbones large, prominent, pointed, 
inrolled, and with a more or less considerable forward curvature. A rounded 
carina extends from the front of the umbones to the middle of the anterior margin 
and forms the boundary of a deeply excavated area in front of the umbones.

Ornamentation consists of broad, rounded, concentric ribs on the dorsal part 
of the valves except on the anterior excavated area. Jn passing ventrally these 
ribs become less prominent and are soon represented by concentric lines. Rather 
widely separated radial rows of minute tubercles are present and leave small pits
when broken off.

M easurements:
Near the umbo small radial rib?* are present.

(n (2) (»)
Length 128 n o 90 mm.
Height 89

(1—3) Blackdown.
82 08 ,,

Affinities.— This species resembles L. [Dsilomya) superba (Stoliczka1), but 
differs in outline, in the concentric ribs being confined to the dorsal part of the 
shell, and in the less inflated form of the valves.

lie  m arks.— In the small examples of this species the shell is relatively shorter 
and more nearly orbicular in outline and the concentric ribs cover the whole 
or nearly the whole of the valves. The radial ribs near the umbo are seen 
in only a few specimens.

Type.— From Blackdown, in the British Museum.
Distribution.—Upper Greensand (zone of Schhenbachiu rostratu) of Blackdown.

L iopistha, sp. Plate X L III, fig. bn— r.

Description.—Shell oval, slightly inequilateral, inflated, posterior part com
pressed, with a shallow furrow near the postero-dorsal margin, concave in front 
of the umbones. Anterior and posterior margins rounded; ventral margin 
considerably convex. Umbones prominent, curved inwards and forwards.

Ornamentation consists of numerous (about twenty-nine), narrow radial ribs 
bearing small tubercles, and separated by concave interspaces of greater breath 
than the ribs. On the postero-dorsal part of the shell ribs are absent. The 
ribs are crossed by faintly marked concentric rings.

Iirmurks.— The only example of this species which has been seen does not 
1 ‘ Palseout. Iiulica, Cret. Fauna S. India ’ (1870), p. 48, pi. iii, figs. 2—4.



show the hinge, but it is provisionally referred to Liopistha on account of its 
external resemblance to some species of that genus. 1 It should be noted, how
ever, that it is also similar to some species which are believed to belong to the 
genus Pholadom i/ar

Distribution.— Red Limestone of Hunstanton.

Fam ihj— CUSPID A.RIID.F, Dali.

Genus— C e s r i D A K i A ,  G. D. K an lo , 1840. 
(4 Ann. Sci. Lombardo-Veneto,’ vol. x, p. 49.)

CuspiDAKiA Sapaudiana (Pictet and Cam niche). 18(34. Plate X L III, fig. 6a, b ;
Plate XLIV, I* .* .,. 1.

1864. Ne êra Sabaudiana, F. J. Pictet and G. Campiche. Foss. Terr. Cret. Ste.
Croix (Mater. Pal. Suisse, ser. 4), 
p. 40, pi. c, figs. 5—7.

Description ,— Shell inflated, oval, oblique, slightly inequivalve, anterior part 
sloping rapidly to the margin, posterior part compressed and produced into a 
pointed beak. Anterior margin rounded ; ventral margin convex, curving upwards 
and passing gradually into the posterior margin. Umbones curved inwards and 
slightly backwards. A narrow postero-dorsal area is bent at an angle with the 
sides of the shell, and is limited by a carina.

Ornamentation consists of strong, concentric ribs, most of which are con
tinued on to the posterior beak, where they become rather smaller and closer 
together; on the sides of the ribs and in the furrows are a few faint concentric 
lines. Length 14 mm.; height 11 mm.

Affinities.— This species is more inflated, the anterior part is more rounded, 
and the concentric ribs are stronger than in C. pnlchra (Sowerby).

Tjipr.— From the Gault of the Perte-du-Rhone.
Pdstribution.— Lower Gault of Folkestone.

1 See, for example, Stoliezka, ‘ Cret. Fauna S. India,' vol. iii (187(0. pi- b» fLs- 1°, 11 ; Moeseli. 
4 Mon. Pholadomyen ’ (1874), pi. xxxv, fig. 5 ; Geinitz, ‘ Das Elbtlialgeb. in Saeliseii ’ (‘ Paheonto- 
graphica,’ vol. xx, pt. 2, 1876), pi. xix, figs. 6 , 7 ;  Weller, ‘ Cret. Pal. New Jersey,’ vol. iv (19n, ), 
pi. lviii, figs. 3—9.

2 E. g. P. nubdinenfii* (d’Orbigny), ‘ Pal. Franc;. Terr. Cret.,' vol. iii (1*44), p. 38, pi. eel, figs. 
1—3, and 4 Prodr. de Pal.,’ vol. ii (1850), p. 157.



CuspimuiA UN’Dur.ATA ( Snitu -rbi/ ) ,  1827. Plate X LIV , fig. 4.

18*27. N ucula undulata, J. de C. Sowerby. Min. Condi., vol. vi, p. 104, pi. dliv,
fig. 3.

1854. N e ê r a ? — J. Morn’s. Cat. Brit. Foss., e<l. 2, p. 216.
1866. — - -  F. J. Pictet and G. Campiche. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. Suisse, ser. 4), p. 421.
1871. — — F. Stolickza. Palaeont. Imliea, Cret. Fauna S. India,

vol. iii, p. 322.

Rem arks.— A few specimens resembling Sowerby’s figure of C. umhdala have 
been found. They appear to differ from 0. S'abaudiana only in the less oblique 
form of the shell and the more convex postero-ventral margin. More specimens 
are needed in order to determine whether C. SabmuUana- and C. undulata are really 
distinct or only varieties of one species.

Tape.—The type was preserved in pyrites, and came from Folkestone; it was 
formerly in the British Museum, but has now perished.

Distribution.— Gault of Folkestone.

CusriDAiUA pulchra (Soicerbi/), 1850. Plate X LIV , figs. 5, G.

1850. L eda pulchra , J. de C. Soirerby iu F. Dixon. Geol. Sussex, p. 346 (p. 382,
eel. 2), pi. xxviii, fig. 10.

1854. — ? — J . Morris. Cat. Brit. Foss., ed. 2, p. 205.
1807. Cuspid aria caudata , H. Woods. Quart. Jouru. Geol. Soc., vol. liii, p. 303,

pi. xxviii, figs. 10, 20.

Desrription.—Shell convex, with the posterior and antero-dorsal parts com
pressed ; sub-triangular, oblique, somewhat inequilateral, highest in front of the 
umbones. Dorsal margin nearly straight. Anterior margin slightly convex. 
Antero-ventral margin rounded. Ventral margin curving upwards and passing 
gradually into the posterior margin, which forms an acute angle with the postero- 
dorsal margin. Umbones pointed, curved inwards and slightly backwards. 
Ornamentation consists of regular, concentric ribs which become indistinct on the 
antero-dorsal and postero-dorsal parts.

Mensumnents :
(i) 00

Length 27 2 2  mm.
Height 1 '.* 15 ,,

Thickness 14 11 „
(1, 2) Upper Chalk, Norwich.



palaxmtoorapbtcal Society;, 1010.

A S I O N O d l !  A l> II

CRETACEOUS LAMELLIBRANCHIA

ENGLAND

HENRY WOODS, M.A.
I N l V K I i s m  M-.I l l K l . K  I N 1 ' \ I . .1< »/« M Y , C AM C i v i l " .  K.

VOL. II. IAHT VII.
IXOCER ANILS.

P a g e s  JCI - J M .  P l a t e s  X L V  L.

L O N  D O N ' :

P R I N T K P  F u l l  1’ i  I i ;  I ’ A I, , i :  < • N T  < ><;  l ;  A I ’ l l  I <'  A I .  s o c l K l V

J am ai;v. 101 1.



Affinities.—When describing tlie Mollusea of flic Chalk Rock in 1S97 only an 
imperfect specimen of C. pulchra was available for study, and 1 identified it with 
(J. caudata (Nilsson). Two better specimens from Norwich have now been seen, 
and anew figure of Nilsson’s type has been published by Ilennig. 1 The English 
form—figured by Sowcrby as Lnla pulchra—differs from the type of C. caudata in the 
relatively greater height of the anterior part of the shell, the more nearly posterior 
position of the umbones, and in the posterior rostrum proceeding from the level 
of the hinge-line instead of below it. C. pulchra approaches closely the specimen 
figured by Goldfuss'2 as C. cainhtta, and it was chiefly on account of this resem
blance that I identified the English form with Nilsson’s species. Stoliczka3 and 
Hennig, however, consider that Goldfuss’ specimen is not an example of C. caudata. 
If all the specimens figured by foreign writers as C. caudal a really belong to that 
species then it is obviously extremely variable and might well include C. pulchra. 
Without an opportunity of studying a series of foreign specimens and a larger 
number of English examples it seems, at present, preferable to regard C. pulchra 
as distinct from C. caudata. None of the English specimens shows evidence of the 
existence of such a long posterior beak as is present in the type of C. caudata.

A specimen of Cuspid aria  from the Upper Greensand of Devizes (Plate X L IY , 
fig. 7) resembles some specimens of C. pulchra and may be provisionally referred 
to that species.

Tijpe.—The type, from the 44 Chalk of Kent,” cannot now be? found.
Distribution.— Chalk Rock of Cuckhamsley, Berkshire, and Henley Park. 

Upper Chalk (zone of JJclcmuitrlla inucrouata) of St. Giles’ Gate and Iforstead, 
near Norwich.

1 ‘ Revis. Lamellibr. i Nilsson’s Petrific. Suocana Format. Cret.’ (18*.>7), p. 02, pi. iii, fig. 28; 
Ravu, 4 Mollusk. i Dan marks Kridtafl. I. Lamellibr.’ (1902), p. 05 [188J, pi. iv, fig. 24.

- ‘ Pet ref. Germ.,’ vol. ii (1810), p. 251, pi. cli, tig. 17. Compare also Wollemann, 4 Senons v. 
Biewende ’ ( ‘ Jalirb. cl. k. preuss. geol. Landesanst.,’ fur 1900), p. 28, fig. 5 : Mfiller, ‘ Mollusk. d. 
Uutersen. v. Braunschweig u. Ihecle ’ (1898), p. 77, pi. x, figs. 10, 11 ; Wollemann, ‘ Fauna der Liine- 
burg. Kreide ’ (1902), p. 80.

3 4 Pakeont. Indiea, Cret. Fauna S. India,’ vol. iii (1870), p. 41.



F<i in H i/ —1* It, RXILLE, / i l l , - ! .

(Continued from [nuje 1*5.)

Hr HUS — I xockkamts, J .  SotCrrht/,1 1810.

(J. Parkinson [<\r Sowerby MS.], ‘ Trans. Geol. S >c.,’ ser. 1, vol. v, 1811), p. 55. J. Sowerby, 
‘ Trans. Linn. Sol*.,’ vol. xiii, 1822, p. 455.)

Ixocbiv\Mrs n koco mikxsis, iVOrhljnij, 18U>. Plate XLV , figs. 1 ,2 .

184b. I noceramus neoco.mi ic.vsis, A. d'Orbijny. Pal. Frany. Terr. Grot., vol. iii,
p. 503, pi. cecciii, figs. 1, 2.

1850. — (VOrbiyny. Prodr. de Pal., vol. ii, p. 83.
1854. J. Morris. Cat. Brit. Foss., ed. 2, p. 170.
1855. G. Cot tea u. Moll. Foss, do 1 Yonue, p. 107.
1800. F. J. Pictet and G. C inipiehe. Foss. Torr. Grot.

Ste. Croix (Mater. Pal.
Suisso, sor. 5), p. 104.

1000. - -1. WoUem inn. Die Bivalv. u. Gash-op. d.
deutsch. u. hoi land.
Nooconis, p. bO.

? 1005. F. llarbort. Dio Fauna d. Schaumburg-
Lippo’solion Kroidemulde, 
p. 44, pi. ix, figs. 4-b.

Descrijdiun.— Shell inequivalve, very inequilateral, a little higher than long. 
Valves convex, with flattened sides, and the posterior part compressed. Anterior 
margin nearly straight ; posterior and ventral margins rounded. Posterior 
margin forming an obtuse angle with the hinge-line. Anterior part nearly 
perpendicular to the plane of the valves and excavated near the umbones. 
llmbones terminal, curved inwards and forwards, llinge-line equal to more than 
half the height of the shell, and making an angle of about 1 0 0 ° with the anterior 
margin.

Orn amputation consists of narrow, regular, concentric ribs with an unsym- 
metrical curvature; the interspaces are broad and regularly concave.

1 In rearranging the collection of Inocerami ill the British Museum, Mr. R. B. Newton and Mr. 
G. I). Sherborn have found several type-specimens, the existence of which had not been previously 
recognised; this discovery has greatly facilitated my work. I am also indebted to Mr. Newton and 
Mr. Sherborn for assistance in selecting specimens for figuring. I wish to thank Mr. G. P. Ghat win 
lor information respecting the zonal distribution of the species of Inoceramus in the Glialk and for 
other assistance Dr. Blackinore, Dr. Rowe, and Mr. G. E. Dibley have helped by the loan of 
numerous specimens from their collections.



Affinities.— Sec I. aiajlicns (p. 2<i !•).
/ .  nencomiensis appears to bo allied to I. Kiraldi, Schliiter, 1 of which o n ly  one 

figure has yet been published. The differences seen are in the greater relative 
height, the more inequilateral form, and the greater convexity of the curve of the 
ribs of J. neocomiensi.

Rem arks.— This species was first recorded in England by Fitton. Only a few 
specimens have been seen; they agree fairly well with d’Orbigny’s figure, but the 
ribs appear to be better defined, and usually the posterior car-like part is less 
distinctly limited. The English specimens are not sufficient, to show whether the 
inequality of the valves is as great as in d’Orbigny’s figure.

Type. — Prof. Boule informs me that d’Orbigny’s figures are restorations based 
on two specimens from the Barremian of Bettancourt. The types are in the 
Natural History Museum, Paris.

Distribution.— Lower Greensand (Fitton’s Bed 13) of Athcrfield. ITythe Beds 
of Lympne. Lower Greensand of Nutfield.

IxOC'EKAMl'S, Sp.

A few specimens of Inoceramns, not sufficiently perfect for description, have 
been found in the Speeton Clay (zone of llefemnites lateralis) and in the Spilsby 
Sandstone of Holton and Acre House.

I xocekami's Salomoni, d'Orbiijnij, 1 8 5 0 . Plate X L Y , figs. 3— 7.

1850. I noceramus Salomons A. iVOrbifjmj. Prodr. do Pal., vol. ii, p. 130.
1853. — - - F. J. Pictet amt W. Rmu\ Moll. Foss. Gres verts

do Geneve, p. 501, 
pi. xlii, fit;. 3.

1855. — — G. C-otteau. Moll. Foss, do 1'Yoiiiio, p. 107.
18G9. — — F. J .  Pictet and G. Camjjiche. Ton*. Cret. Sto.

Croix (Mater. Pal. Suisse, 
ser. 5), p. 109, pi. clx, figs.
5—8.

Description.— Left valve inflated, subquadrate, very inequilateral. Length and 
height nearly equal. Anterior half of valve very convex ; posterior half compressed. 
Anterior end of valve more or less nearly perpendicular to the plane between the 
valves, and concave near the umbo. Umbo anterior, prominent, pointed, incurved.

1 Soe footnote on p. 207.
2 Compare also forms described by Selimidt as allied to 7. neumnnctimfi, 4 Mem. Ae;ul. Imp. Sei. 

St. Petersb.,’ ser. 7, vol. xviii (1872), pp. 155- 101, pi. ii, tig. 8, pi. iii, figs. 0—9.



A broad, usually shallow sulcus extends from below the umbo to the ventral margin, 
where it produces a slight sinuosity ; usually the sulcus starts at some distance from 
the umbo, and may consequently be absent in small specimens. Ornamentation 
consists of small, narrow, somewhat irregular concentric ribs, separated by broad, 
shallow, concave interspaces.

AflinilifjK.— This species is related to I. rimmtlrirnx, Parkinson, but is dis
tinguished by its subquadrate outline, by the length and height being nearly equal, 
anti by the presence of the sulcus.

lientarks.— All the specimens seen are internal casts of left valves. The 
examples figured by Pictet and Roux and by Pictet and Campiche are also left 
valves.

T — D’Orbigny’s specimens came from the Albian of Novion, Clar, Geraudot, 
and Saint Florentin.

]>intrihnt’wn.— J1 fnmmillntns bed of Copt Point, Folkestone.

I n o c k r a m u s  A x c u e u s ,  s p .  n o v . Plate XEV figs. 8—1 0 . Text-fig. 2 0 .

1822. I noceramus, sp., G. Mantel/. Foss. S. Downs, p. 06, pi. xix, fig. 20.
1850. — C r is p ii , T. Wiltshire. The Red Chalk of England (Geol.

Assoc.), p. 16, pi. i, fig. 4.
1875. concentricus, A. J. Jukes-Broivne. Quart. Journ. Geol. Soe.,

vol. xxxi, p. 200.

I)i>scf!pti(>)i. —Shell equivalve or nearly equi valve, very inequilateral. Anterior 
part of shell convex, the convexity decreasing with age; posterior part com
pressed, flattened. Anterior slope of valves steep. Anterior margin moderately 
convex; ventral margin very convex; posterior margin curved, and forming an 
obtuse angle with the hinge-line. Length of hinge equal to rather more than a 
third of the height of the shell. Uinbones nearly terminal, with a small anterior 
curvature.

Ornamentation consists of strong, regular, concentric ribs, which have a sub- 
symmetrical curvature, and become less distinct on the posterior flattened part of 
the shell. The ribs have rounded summits, and are separated by broad rounded 
furrows with symmetrical slopes. Some of the ribs bifurcate, some may be dis
continuous, or new ribs may be intercalated.

AlHtiHitis.— The equal size of the valves, the greater convexity of the curve of 
the ribs, the convex form of the anterior margin, and the outward slope of the 
anterior part of the valves distinguish this species from I. iwoconuau.sis, d’Orbigny 
(p. 2 G2 ).



I. ani/licusalso resembles I. Kirahlt, Scliliitor,1 but is relatively higher, more
inequilateral, and the ribs are more strongly curved.

lirinarks.— This species has been usually identified as f. concentricity, Parkinson, 
but the equal size of the valves and other characters readily distinguish it from

F ig. 29.—Inoceramus anglicus, sp. liov. Red Limestone, Hunstanton. Sedgwick Museum,
Cambridge. Part of right valve. Natural size.

that species. An example from Hunstanton was figured by Wiltshire as 1. i'rispii 
(=  Crippsi), Man tell.

Distribution.— Red Limestone of Hunstanton. Gault of Folkestone. Cam
bridge Greensand (derived from the Gault). Marl in the Gault of Roydon, West 
Norfolk. Upper Greensand ot’ Haldon, the Isle of Wight, and Devizes.

I nockkamus c o x o k n t r k t s , P arkinson, 181 (.k Plate XLV , fig . 1 1 ; Plate X L Y I, 
figs. 1 — 1 0 ; Plate X LV II, figs. 1 , -.

1819. I noceramus concentricus, J. Parkinson. Trans. Geol. Soc., ser. 1, vol. v,
p. 58, pi. i, fig. 4.

1821. — — J . Sowerby. Mill. Conch., vol. iii, p. 18d, pi.
cccv, figs. 1 — 0.

1822. — G. Mantrll. Foss. S. Downs, p. 95, pi. xix,
figs. 15, 19.

— — — A. Bromjniart in Carter. Ossoineiis Foss.,
vol. ii, pt. 2, pp. odd, ddo, 
009, pi. vi, tig. 11.

1828. — O R Y P H .E O ID E S ,  J. de C. Smrerby. Min. Conch , vol. vi, p. 101.
pi. dlxxxiv, fig. 1.

1 Sec footnote oil p. 207.



183:1. Catili.i’s fyriformis, II. M ieh el in. Majlis in do Zoologio, iii, Classe 5, pi.
xxxii.

183(5. Inocekamus concentricus, A. Gold/uss. Petrof. Gorin., vol. ii, p. I ll ,
pi. oix, figs. 8/i, by (\ (non 
8-/, <>,/).'

? 1842. P. Mathrron. Catal. Foss, dos Bouches-du-

184(5.
Rlione, p 173.

A. d'Orbiyny. Pal. Franc. Terr. Crct., vol. iii, 
p. 506, pi. ccceiv.

A. Leymerie. Statist, geol ot min. do TAubo, 
Atlas, pi. v, fig. 12.

1850. II. B. Geinitz. Das Qiiadersandst. odor Kreide- 
geb. in Deutschland, p. 174. 

A. d'Orbiyny. Prodr. do Pal., vol. ii, p. 138.
1853. F. J. Bidet and W. Rou.r. Moll. Foss. Gres

1854.

verts do Geneve, p. 500, 
pi. xlii, fig. 2.

J. Mania. Cat. Brit. Foss., ed. 2, p. 160.
<iiiyph/F.oides, J. Morris. Ibid., p. 160.

1855.
1860.

concentricus, G. Gotten it. Moll. Foss, do l’Yonnc, p. 107.
— F. J. Pictet and G. Campiehe. Terr. Crct. Ste.

Croix (Mater.Pal.Suisse,

1876.
ser. 5), p. 107.

J. F. Whiteaves. Mesozoic Fossils (Geol. Surv.
Canada), vol. i, pp. 70, 241.

1877. C. Schliiter. Paloeontograpliiea, vol. xxiv, p. 
255.

1807.

— — G. Buhm. Zeitsclir. d. doutseh. geol. Gesollsch.,
vol. xxix, p. 238.

- -  li. B. Newton. Proc. Dorset Nat. Hist, and

1006.

Antiq. Field Club, vol. xviii, 
p. 88, pi. iii, fig. 12.

A. Wollemann. Jalirb. d. k. preuss. geol.
Landesanst. fi’ir 1006, vol. 
xxvii, p. 271.

Non 1837. — G. Fischer de Waldheim. Oryctogr. de Mos- 
cou, p. 177, pi. xx, figs. 1—3. 
( =  Aurelia Keyserlingiaita% 
Trautschold).

1841. F. A. Rnmer. Die Verstein d. nord-deutscli.

1845.
Krcidegeb., p. 61.

E. Forbes. Quart. Journ. Geol. Soe., vol. i, 
p. 247 (/. neocoiniensis, d'Orb.)

1846.

1847.

— A. E. Reuss. Die Verstein. der bblnn. Ivreide- 
format., pt. 2, p. 24

J. Midler. Petrof. der Aachen. Kreidef., pt. 1, 
p. 30.

1847.



Non 1875. Inoceramus concentricus, A. J. Jukes-Browne. Quart. Journ. Geol. Soc.,
vol. xxxi, p. 2D0.

Description.— Shell more or less ovate, much higher than long, very inequi
lateral and inequivalve. Anterior part of valves flattened or concave, often more 
or less nearly perpendicular to the plane between the valves. Posterior part of 
the valves somewhat expanded and less convex than the part below the umbones. 
Postero-dorsal part forming a small wing. Left valve very convex, with a high, 
narrow, pointed, terminal umbo which is considerably incurved and bends forwards. 
Eight valve considerably less convex than the left valve, with a small, terminal 
umbo curved forwards but only slightly inwards. Hinge-line less than half the 
height of the shell.

When the shell is perfect the surface is nearly smooth except for numerous 
regular growth-rings. When the outer layer of the shell is wanting concentric 
undulations or ribs having an unsymmetrical curvature are seen, and are separated 
by concave furrows.

Affinities.— I. concentricus has been compared by Wollemann with 7. K tm lJi, 
Schli'iter,1 but the prominent umbo and other characters readily distinguish it from 
that species. See also L concentricus var. subsulcatus, and 1. sulcatus (below).

lie  m arks.— Whilst the left valve in the specimens from the Blackdown Greensand 
agrees closely with that of specimens found in the Gault, the right valve in many 
(but not all) cases is relatively more convex, especially between the umbo and the 
postero-ventral extremity, and the ribs are more sharply curved. A similar 
modification is seen in the examples from the Red Limestone of Hunstanton. There 
seems no reason for regarding the specimens with these characters as forming 
more than a local variety dependent on the fact that they lived under conditions 
different from those which prevailed where the Gault was deposited.

/ .  gri/pltwoiiles, Sowerby, was founded on an internal cast of 7. concriitrieus 
from the Upper Greensand; in such casts the ribs are more prominent than on 
the surface of the shell itself.

All the examples from the Cambridge Greensand which have been recorded as 
7. concentricus appear to belong to 7. awjlicus (p. 2 0 1 ).

Types.— The type, which came from the Gault of Folkestone, cannot now be 
found. The specimens from the same locality figured by Sowerby and by Mantell, 
and the type of /. <jrt/pJuvoi<les from the Upper Greensand near Lyme Regis, are in 
the British ^Museum.

Distribution.— In all zones of the Gault ot Folkestone. Gault ot Aylestord,

1 ‘ Mount sber. d. k. pmiss. A laid. Wissuiiscli.. Berlin’ (I8b0), p. ob>. Srhliiter. ‘ PahunuU*- 
j*rapliicii,’ vol. xxiv (1877), p. 255. Wollcinaiin, “ Bivalv. u. Gastrop. d. liorddrutscli. (vaults 
( ‘ Jalirb. d. k. preuss. geol. Landesaust.,’ vol. xxvii, liHM*), p. 272, pi. vi, liĵ . ik



2(i8

Dunton Green (Kent), Blaek Yen, and Okeford Fitzpaine. l T]>per Greensand 
(zone of Seltlunilxiclrid msh'ittti) o f Blackdown, Sidmouth, Lyme Regis, and Potterne 
near Devizes. Limestone in tlie Gault of West Bilnev, Roydon, and Griniston 
(West Norfolk). Red Limestone of Hunstanton.

IXnci'UiAMliS COXCKNTKICTS var. s ms lTI.r ATI’S, Wiltsh i rr9 1800. Plate X L Y II » % s-
:J— 14.

1853. I nocekamus sui.catus, F. J. Pictet and W. Bout. Mull. Foss. Gres verts
de Geneve, p. 41W, pi. 
xlii, 1 d, e, f .

18t>D. subsulcatus, T. Witt ah ire. Quart. Journ. Geol. Sue., vul. xxv.
pp. 188, 11)0.

1870. — F. G. II. Price. The Gault, p. 54.

In tlie lowest zone of tlie Upper Gault there occur forms of Inucennmts which 
differ from I. coiicrutricas only in the fact that radial plications are more or less 
extensively developed. In these forms every stage can be traced between 7. cun- 
cf'tifrinis without plications into forms in which the plications are almost as 
complete as in 7. sidcatus. A specimen, which differs from 7. cunccitfrints only in 
the occurrence of one shallow plication, is shown in fig. 3 (Plate X LV II) ; others 
are similar, but possess two or three plications (Plate X L V II, figs, d, 5). In most 
cases the early part of the shell agrees entirely with I. concrittriats ; but the 
duration of this stage varies considerable in different individuals, and sooner or 
later either a few or many plications are developed. When the plications are 
numerous and start from near the umbo the shell closely resembles 1. snlcnttts, 
but may usually be distinguished by the rounded (instead of angular) form of 
the plications, and by the presence of concentric ribs. For these forms, which 
characterise a definite horizon in the Gault, it will be convenient to adopt as a 
varietal designation the name stibsulcatits, given by Wiltshire in 1809.

From a study of many forms of this variety it seems evident that 7. sitlnttns 
has been derived from /. murrulrirns by the gradual development of plications, and 
this view is in accordance with stratigraphical distribution, since 7. cuncrutriais is 
the earlier of the two species, being found throughout the Gault, whilst I. sulcatus 
occurs in the upper part of the Gault only.

If L sitlraftis has been derived from 7. conccitfricus, then it is clearly more 
nearly related to that than to any other species of Invcenunus, and cannot therefore 
be placed in a separate genus or sub-genus (Actinoccramus), as was proposed by 
Meek.1 Further, in the early stages of the variety sithsiilcattis the shell is a typical

1 ‘ Check List Cret. Fuss. N. Amer.’ ( ‘ Smitlisen. Miscell. Cull.,* No. 177, 1864), }>. 32. StuliczKa,
‘ Cret. Fauna. 8. Tn<lia,’ vul. iii (1871), p. 3(J3. Meek and Harden, ‘ Invert. Cret. Tort. Fuss. U. 
Missouri’ (187<>), p. 3‘d.



Jnorcranius, but- subsequently it possesses the characters of Actinunramas. Also 
it appears that a somewhat similar plication has originated independently in /. 
Salomoni (p. 26o), and probably too in 1. radians, Schliiter, 1 and l.fasciatns, Midler."

Pictet and Roux regarded suhsidcatus as a variety of 7. sidrafns in which the 
number of plications had decreased; the stratigraphical distribution and also the 
evidence of the extensive series of specimens of subsulralns which has now been 
obtained are opposed to this view.

Distribution.— Lowest zone of the Upper Gault of Folkestone. Upper Green
sand of Blackdown. Red Limestone of Hunstanton.

I nocekamus sui.catus, P ar Jin son, 1819. Plate X LV II, figs. 15—20.

1819. I n o c e r a m u s s u l c a t u s , J. Parkinson. Trims. Gcol. Sou., sor. 1, vol. v, p. 59,
pi. i, fig. 5.

1821. — J. Svwerby. Min. Conch., vol. iii, p. 184, pi. cccvi, 
figs. 1— 7.

1822. — G. Mantell. Foss. S. Downs, p. 95, pi. xix, fig. 16.
— — — A. Bromjniart in Cuvier. Ossomcns Foss., vol. ii, 

pt. ii, pp. 333, 336, pi. vi, fig. 12.
1836. — A. Gohlfnss. Pet ref. Germ., vol. ii, p. 112, pi. cx, 

fig. 1.
1837.
1846.

W. Hisinfjer. Lotluoa Suocica, p. 56, pi. xvii, fig. 9. 
A. (VOrbitfinj. Pal. Franc. Terr. Cret., vol. iii, p. 504, 

pi. cceciii. figs. 3 -  5.
1850. - — A. d'Orbigny. Pnulr. do Pal., vol. ii, p. 139.
1853. — F. J. Pictet and W. Bou.v. Moll. Foss. Gres verts do

Geneve, p. 499, pi. xlii, 
figs. 1 a—c (not d-f).

1854. — — J. Morris, Cat. Brit. Foss., ed. 2, p. 170.
1855. — G. Cotteau. Moll. Foss, do l’Yonne, p. 107.
1864. A c t i n o c e r a m u s  s u l c a t u s , F. B. Meek. Chock List Cret. Foss. N. Amor.

(Smithson. Miscoll. Coll., No. 
177), p. 32.

1869. I n o c e r a m u s s u l c a t u s , F. J. Pictet and G. Campiclie. Foss. Terr. Cret.
Sto. Croix (Mater. Pal. Suisse, 
ser. 5), p. 105.

1875. — A. J. Jukcs-Broune. Quart. Journ. Geol. Soe., vol.
xxxi, p. 298.

1877. C. Schluter. Palaontographica, vol. xxiv, p. 256.
1884. — ( A c t i n o c e r a m u s )  s u l c a t u s , J. F . Whit can*. Mesozoic

Fossils, vol. i (Geol. Surv.
Canada), j>. 241, pi. xxxii, 
fit;.

1 ‘ Paljrontographica,’ vol. xxiv (1877), p. 270. pi. iii, fig- 2.
5 ‘ Jalirl>. (1. k. prcuss. geol. Panties anst. fur’ 1887 (1888), p. 41G, pi. xviii, fig. •?.

od



1000. I noceramus sui.catus, .1. WoUemann. Jahrb. d. k. preuss. geol. Landesanst.
fiir 1000, vol. xxvii, p. 273, pi. vi, 
fi- 10.

Non 1827. — — S. Niltsou. Petrif. Succana, p. 18.

Dcxrrijitioii.— Shell more or less ovate, much higher than long, very inequi
lateral, more or less considerably inequivalve. Anterior part of valves flattened

Fia. 30.— Inoceramus, sp. Gault, Folkestone. Sedgwick Museum, Cambridge. Internal cast of right
valve, x

or concave. Posterior part somewhat expanded and less convex than the part 
below the unibones. Left valve very convex, with a high, narrow, pointed 
anterior umbo which is considerably incurved and bends forwards. Right valve 
rather less convex than the left valve, with a smaller umbo which bends forwards 
and slightly inwards.

Ornamentation consists of strong angular radial ridges (plications), usually 
from eight to ten on each valve, which are often unequal in size and are separated



by deep furrows. The ridges are often at unequal distances from one another; 
some of them start from the unilio, others may be intercalated or may arise by 
bifurcation. Fine concentric lines cover the shell and are folded where they 
cross the ridges and furrows.

Affinities.— Although the radial plications give a distinctive appearance to this 
species, yet the form of the shell closely resembles that of I. concent ricus, the main 
difference being that in the former the difference in the convexity of the two valves 
is usually less marked than in the latter.

Types.— The type, from the Gault of Folkestone, is in the British Museum. 
The specimens from near Lewes, Folkestone (except figs. 1 and 2), and Clophill 
figured by Sowerby, and the specimens figured by Mantell are in the British 
Museum.

Distribution. —Gault of Folkestone, Aylesford, Ringmer, Eastbourne, the Isle 
of Wight, and Leighton Buzzard. Upper Greensand (zone of Schhenbachia 
rostratu) of Blackdown, Sidmouth, Black Yen, and Lulworth. Red Limestone of 
Hunstanton, South Willingham (Lincolnshire), and Speeton.

I noceram us, sp . Text-fig. 3 0 .

Specimens of a large, slightly convex Inoceramus are found in the Gault 
of Folkestone and the Upper Greensand of Pott erne (Devizes) and the Isle 
of Wight, but are not sufficiently perfect for determination. The umbones are 
terminal, and the hinge-line is nearly at l ight angles to the anterior margin. The 
anterior parts of the valves slope steeply to the margin. Small and rather 
distant concentric ribs are present. This form shows some resemblance to 1. pictus 
(p. 279), but is less convex, and possesses fewer ribs.

1822.  
1854 .  

? 1859 .

1866.

I nocer amus  t e n u is , G. Mantell. Foss. S. Downs, p. 132.
— — J. Morris. Cat. Brit. Foss., ed. 2, p. 170.
-— —  T .  Wiltshire . Red Chalk of England (Geol. Assoc.),

p. 10, pi. i, fig. 5.
P er n a  l i s s a , 11. G. Seeley. Ann. Mag. Nat. H ist . ,ser.  3, vol. xvii, j>. 1/^.

Non 1841 .  I n o c er a m u s  t e n u is ? F. A. liinter. Die Verstein. d. nord-drutsrh.
Kreidcgeb., p. 02, pi. viii, 

fitf. 1 1 -



F kj. Ml. — I noreram us tenuis, Mantcll. Chalk Marl, Hainsoy. The type, No. oSJK), British Museum (Nat. 
Hist.). The specimen is somewhat compressed from front to back. Left valve ami anterior view of both 
valves. Right valve shown in the next figure.

prominent, the length of the shell is relatively greater, and the concentric rings 
are less prominent.

The fragmentary specimens described by Seeley as Prvnn lissa  appear to belong 
to this species.1

T/ipes.— In the British Museum (No. 5800) from the Chalk Marl of Hamsey. 
A fragment, from the Red Limestone of Hunstanton, which appears to be one of

1 The form from the* Roil Limestone of Hunstanton which was named Perm- transrersa by Seeley 
is at present known only l>v an imperfect left valve. It is perhaps allied to I. tenuis, but is remark
able in being much longer Ilian high. The type is in the Sedgwick Museum, Cambridge. Seeley, 
‘ Ann. Mag. Nat. Hist..,’ ser. d, vol. xvii (ls'(J(>), p. 171h

dicular to the plane of the valves; height greater than length. Ilinge-line equal 
to about two-thirds of the height of the shell. Ventral margin very convex; 
posterior margin forming an obtuse angle with the hinge-line. Umbo lies terminal, 
curved inwards and forwards, the left umbo larger and more prominent than the 
right. Surface smooth, except for growth-rings.

Affinitifn.— I. /c/om's resembles I. concentricns, but the left umbo is less



the specimens on which Seeley’s description of I ’erua lisxa was based, is in the 
Sedgwick Museum, Cambridge.

F ig. 32.—Inoccramus tenuis, Mantell. Right valve. See Fig. 31.

Distribution.—Red Limestone of Hunstanton, Louth, and Spceton. Upper 
Greensand of Ventnor and Potterne. Chalk Marl of Hanisey.

Inooeiumlts- Crippsi, Mantell, 1822. Plate XLVITI, figs. 2 , d. Text-figs, do—do.

1822. I noceramus Cripsii, G. Mantell. Foss. S. Downs, p. 13:1, pi. xxvii, fig. 11. 
1836. l a t u s , A. GolJfuss. lVtref. Germ., vol. ii, p. 117, pi. cxii,

fig. 5 (nun Mantell).
1846. A. d'Orbijny. Pal. Franc. Terr. Civt., vol. iii, p. ->13,

pi. ccccviii, figs. 1,2.
1854. -  Crispii, / ,  Morris. Cat. Brit. Foss., e<l. 2, p. 109.
1901. — LATUS, E. T. Newton on I .1. J. Jukes-Jtroirne. In Jukes-

Browne.Cret. Bocks of Britain, 
vol. iii. p. 419.

Crippsi, J . Ji<Jun. Subhcrcvn. KrehleinuMe (Abhamll. tl. k.
pivuss. gcol. Lan'lcsanst., n.k., oi»),
p. 41, pi. ix, fig. 1.



Non 1822. 
— 1828.

I noceramus laths, G. Man fell. Foss S. Downs, p. 21G, pi. xxvii, fig. 10. 
— - --- J. de C. Soicerby. Min. Conch., vol. vi, p. 159, pi.

dlxxxii, fig 1.
1 Hof). 
184<».

Crispii, A. Guld/uss. Petrcf. Germ , vol. ii, p. 116, pl.cxii, fig. 4. 
— H. B. Geinitz. Char. d. Scbicht. u. Petref. des sachs.

1841.
Kreidegeb., pt. 1, p. 27.

— latus, F. A. Binner. Die Verstein. d. nord-deutsch. Kreidegeb.,

- -  184G.

p. 61.
— Cripsii, Burner. Ibid., p. G3.
— — H. B. Geinitz. Gruudr. d. Verstein., p. 4G4. 

latus, Geinitz. Ibid., p. 4G3.
— A. E. Brass. Die Verstein. der bolnn. Kreidefonnat.,

- 1847. 
1852.

]>t. 2, p. 25.
Cripsii, Bevss. Ibid., p. 25, pi. xxxvii, figs. 10, 12.

— J. Matter. Petref. der Aachen. Kreidef., pt. 1, p. 30. 
— — F. Burner. Kreidebild. v. Texas, p. 5G, pi. vii, fig. 2. 

latus, Binner. Ibid., p. GO.
1859. — Crispii, T. Wiltshire. Red Chalk of England (Geol. Assoc.),

p. 1G, pi. i, fig. 4.
18G3. — Cripsi, A. v. Strombeck. Zeitschr. d. deutscli. geol. Gesellsch.,

vol. xv, p. 152.
- 18GG. K. A. Zittel. Bivalv. d. Gosaugel)., ii ( Denksthr. d. k.

Akad. Wissensch , Wien, Math.-nat.

18G9.
1870.

Cl., vol. xxv), p. 95, pi. xiv, figs. 1—5, 
pi. xv, figs. 1—5. 

latus, Zittel. Ibid., p. 100, pi. xiii, fig. 7.
— Cripsi, E. Fa ere. Moll. Foss, de la Craie de Lemberg, p. 132. 

latus, F. Burner. Geol. Oberschles., p. 31G, pi. xxxiv, fig. 12.
— Cripsii, Burner. Ibid., p. 35G, pi. xxxix, fig. 9.

1871. — Crispianus, F. Stoliezka. Palaeont. Indica, Cret. Fauna

1872.

S. India, p. 405, pi. xxvii, figs. 
1—3, pi. xxviii, fig. 2 (not pi. 
xxvii, fig. 3 ,1. Hebert/, Fallot). 

— Cripsi, H. B. Geinitz. Das Elbthalgeb. in Sachsen (Pal-
aeontographica, vol. xx, pt. 2), 
p. 49, pi. xiii, figs. 11-15. 

latus, Geinitz. Ibid., p. 45, pi. xiii, figs. 4, 5.
1873. — — Geinitz. Neues Jalirb. fur Min., etc., p. 11. 

Cripsi, Geinitz. Ibid., p. 16.
1875.
187G.

— latus, C. Drcocq. Assoc. Fran9. Avanc. Sci. (Lille), p. 369.
— Cripsii, D. Brauns. Zeitschr. f. d. gesammt. Naturwissensch.,

vol. xlvi, p. 378.
— \ var. B ara bini, F. B. Meek. Invert. Cret. Tert.

Foss. U. Missouri, p. 49, pi. xii, fig. 3, pi. xiii, fig. 1.
— -  - ? var. subundatus, F. B. Meek. Bull. U.S. Geol. and

Geogr. Surv. Territories, vol. ii, p. 358, pi. iii, 
figs. 1, 3.



Non 1877.
— 1878.

— 1879.

— 1882.

— 1885.
— 1887.

— 1888.

— 1889.

— 1891.
— 1892.

— 1894.

1897.

— 1898.

— 1899.

— 1900.

— 1901.

— 1902.

I noceramus Cr ip s ii , C. SchlUter. Palueontographica, vol. xxiv, p. 277.
— latus, C. Barrois. Ann. Soc. geol. Nord, vol. v, pp. 407,

475.
— Cr ip s ii , vars. proxim us, suciensis, B akabini, J. F. Whit eaves.

Mesozoic Foss., vol. i (Geol. Surv. 
Canada), pp. 172—174.

— — H. Schrader. Zeitschr. d. deulsch. geol. Gesellsch.,
vol. xxxiv, p. 273.

— Cr ip s i , E. Fallot. Ann. Sci. geol., vol. xviii, p. 250.
— C r ip s ii , A. Peron. Hist. Terr. Craie S.E. du Bissin Anglo-

Parisien, p. 158.
— — G. Midler. Jalirb. d. k. preuss. geol. Laudesanst. fur

1887, p. 416.
— — E. Holzapfel. Die Mollusk. Aachen. Kreide (Paheon-

tographica, vol. xxxv), p. 222.
— C r ip s i , A. Fritsch. Stud, ini Gebiete der buhm. Kreide-

format., iv, Teplitz. Schicht., p. 82, fig. 73.
- -  — O. Griepenkerl. Senon. v. Kouigslutter (Palseont.

Abhandl., vol. iv), p. 50.
— Cr ip s ii , J. Buhm. Palaeontographica, vol. xxxviii, p. 81.
— — K. Futterer. Ober. Kreidebild. St. Croce (Palaiont.

Abhandl., vol. vi), p. 80.
— Cr ip s i , E. Stulley. Kreide Sehleswig-Holsteins (Mittheil.

Min. Instit. Universit. Kiel, vol. i), 
p. 241.

— C r ip p s i, B. Lundy ren. Mammilatus och Mucrouata zonerna
(K. Svenska Yet.-Akad. Hindi., 
n .f ., vol. xxvi, No. 6), p. 45.

— C r ip s ii , R. Leonhard. Palseontographica, vol. xliv, p. 49.
— l a t u s , Leonhard. Ibid., p. 49.
— C r ip s ii, G. Midler. Mollusk. Untersen. v. Braunschweig u.

Ilsede (Abhandl. d. k. preuss. geol. 
Laudesanst., n .f ., 25), p. 45, fig. 12.

— — G. de Alessandri. Palacont. Ital., vol. iv, p. 194, pi.
xvi, fig. 9.

— latus, Alessandri. Ibid., p. 196.
— C r ip s i, A, Wollemann. Jalirb. d. k. preuss. geol. Laudesanst.

fur 1900, vol. xxi, p. 18.
— latus, F. Sturm. Ibid., vol. xxi, p. 93, pi. x, fig. 2.
— Cr ip s i , H. Imkeller. Palieontographiea, vol. xlviii, p. 33.
- -  — var. radiosa , A. Quaas. 11-id., vol. xxx, 2, p. 170,

pi. xx, figs. 9, 10.
— — A. Wollemann. Luneburg. Kreide (Abhandl. d. k.

preuss. geol. Laudesanst., n f., 
37), p. 72.

— latus, IF. Pet rascheck. Jalirb. <1. k. k. geol. Keichsanst., vol. liii,
p. 165.



N o n  1!H)5. I noceramus C r ip s i, T. Weyner. Z o i l s r l i r .  d. d e u tse l l .  g eo l.  G e se llse l i . ,

vol. lvii, p .  161.

liM>6. — C rispia n u s , J. Pvtlm. P a h e o n t o g r a p h i c a ,  vol.  lii, p. 2 3 2 .

-  C r ip s ii , A. titojanoff. A m i .  g e o l .  m iu .  R u s s i e ,  vol.  x ,  p. 1 2 1 .

I h ’sc r ip t iu i i .— Shell thin, equivalve, moderately inequilateral, convex between 
the umbo and the ventral margin; postero-dorsal part compressed and flattened; 
antero-dursal marginal part nearly perpendicular to the plane of the valves and

Fni. :s:i.

Fio 34.

Fio. 33.— I noccramus Cri]>}isi, Mantel]. The type, British Museum (Nat. Hist.) No. o8‘33. Chalk Marl, 
Oft'ham. Internal east. Natural size.

Fits. 34.— Inoceramus Cri}>)>si, Mantell. Chalk Marl. Internal east of a left valve similar to the type. 
British Museum (Nat. Hist.) No. 5NP5. Natural size.

nearly straight. Ventral margin convex ; posterior margin only slightly convex, 
and forming more than a right angle with the hinge-line. Hinge-line forms an 
angle of about 110° with the antero-dorsal margin. Umbones inconspicuous, 
pointed, not curved, at about a third of the length of the hinge from the anterior 
end ; in front of the umbones is a small, obtusely triangular ear.

Ornamentation consists of broad, rounded, rather irregular concentric ribs, 
which are strong anteriorly, and become weaker posteriorly. The curvature of 
the ribs is unsymmetrical; the anterior part curves rapidly, the postero-dorsal 
pni-t is indy slightly curved.

A[)iniltct.— A species from the J-'enonian was figured and described by Goldfuss



as I. Crippsi, Mantel], and that identification lias been accepted by many later
writers. The type of 1. Crippsi came from the Chalk Marl (zone of 
various). From a study of a cast of the typo, Petrascheck and J .  Bolim1 came 
to the conclusion that the Senonian species is quite distinct from I. and
Bolim has named the former I. bulticus. Bolim also supports the view first 
suggested by Messrs. E. T. Newton and A. J . Jukes-Brownc, and confirmed by

F ig. 35.—Inoceramus Crippsi, Mantcll. Upper (iri*cn$aii<l, Hahlon. Ki^ht valve. British Museum (Nat.
llist.), No. LlTliOl. Natural size.

Petrascheck, that 7. Jains of Goldfuss ami of d’Orbigny (but not of ]\Iantell) is 
identical with 7. Crippsi, Mantell. After a careful study of the type and other 
similar specimens of 7. Crippsi, and of specimens of 7. Jains, I can fully support 
these conclusions.

7. cuneiformis, d’Orbigny,2 is allied to 7. Crijtpsi, but is relatively higher. One 
specimen found in the Upper Greensand of 'Warminster (Plate XUYIIi, tig. •*>),

1 4 SuI*1htc)’I1. Kreidemuldc * (ll'OU), |»|». 41 — 4t>; lYtrasi lu rk. “ Iiiuccram. a. d. (iosau, ’ ‘ Jahrb. 
d. k. k. geol. Rcicksanst.,* vol. lvi (lBCd), p. 155.

2 4 Pal. Franc. Terr. Crct.,’ vol. iii (lS4(»)t p- 512, pi. ccccvii.



shows some resemblance to I. ciuiciforniis, but is probably only a rather high form 
of I. Crippsi, with which species it is found associated.

I. orbicularis, Goldfuss,1 is regarded by Bolim as a small form of I. Crippsi, 
Mantell.

Ti/pc.— In the British Museum (fig. 30) from the Chalk Marl (zone of Schhcu- 
bachia rarians) of Offham.

Distribution.—Upper Greensand of Ilaldon. Upper Greensand (zone of Pec fen 
a spec) of Warminster and Devizes. Chalk Marl (zone of Schbrnbachia rarians) of 
Ringmer, Hamsey, Offham, Maiden Newton, Eggardon Hill, Pyrton, Chalton, 
Arlesey, Hunstanton, and Donnington (Lincolnshire). Cenomanian of Wilmington 
(Devon). Lower Chalk (zone of Uolaster sulnjlubusns) of Totternhoe, Burham, and 
Cherry Hinton.

Inocekamus Ciuitsi ear. reach exsis, Etheridge, 1881. Plate X L V III, figs. 4, 5 ;
Plate X L IX , fig. 1.

1881. I n o c e r a m u s  r a t u s  var. r e a c h e n s i s , R. Etherolje. In Penning arul Jukes-
Browne, Geol. Cam
bridge, p. 14*2, pi. i, 
fig. 3.

Rem arks.— In this form, which is mainly characteristic of the zone of Uolaster 
sttb</lobosns, the ribs are more sharply defined, their ventral curvature is greater, 
and their posterior part is less nearly straight than in I. Crippsi.

Tape.—From the Totternhoe Stone of Burwell, in the Sedgwick Museum, 
Cambridge.

Distribution .—  Chalk Marl of Blue Bell Hill, Burham. Zone of Uolaster snb- 
tjlobosus of Merstham and Blue Bell Hill, Burham. Totternhoe Stone (zone of 
][. snbtjlobosns) of Burwell. Recorded by Etheridge from the Chalk Marl of 
Reach.

I noceuam i s E tiikimduki, h u m . nor. IMate X L IX , figs. 2—1.

1881. I noceramus convexus, 11. Etheriihje. In Penning and Jukes-Browne,
Gcol. Cambridge, p. 143, pi. ii, 
fig. (j.

— — var. ĉ uadratus, Etheriihje. Ibid., p. 143, pi. ii,
fig. 7.

sthiatus var. convexus, A. J. Jukes-Browne. Cret. Rocks of
Britain, vol. iii, p. 473.

1 ‘ Pet ref. Germ.,’ vol. ii (1830), p. 117, pi. exiii, fig. 2. Bull in, ‘ Subhercyu. Kreidemulde’ (PdUD), 
p. Id, pi. xi, fig. 1.



Non 1855. I nocekamvs convexcs, J .  J/n//aiul F. f i.M rrk .  Foss. CM. Nebraska (Mini.
Ainer. Acad. Arts and Sei , 
vol. v), jt. pi. ii, fio 2.

Description .-—Valves nearly equal, considerably inequilateral, tumid, compressed 
near the postero-dorsal margin ; height greater than length. Antero-dorsal margin 
nearly straight ; ventral margin usually very convex ; posterior margin slightly 
or moderately convex, forming an obtuse angle with the hinge-line. Anterior 
marginal parts more or less nearly perpendicular to the plane of the valves, some
times concave near the umbo. Umbones terminal, curved inwards and forwards. 
Angle between the hinge-line and the anterior margin is about 115°. The height 
of the shell is nearly twice the length of the hinge.

Ornamentation consists of faintly marked concentric undulations and numerous 
growth-lines.

Affinities.— In this species the antero-dorsal margin is relatively longer and 
more nearly straight, and the postero-dorsal part of the shell less compressed than 
in I. tenuis, Mantell.

1. concerns var. rjnndratus, Etheridge, was founded on a specimen in which the 
anterior part of the shell is pressed in, giving rise to the appearance of a carina 
at the upper margin of the antero-dorsal slope.

Tiiprs.— From the Totternhoe Stone of Burwell, in the Sedgwick Museum, 
Cambridge.

Distribution.—Upper Greensand (zone of J'ectm osjur) of Warminster. 
Cenomanian of Wilmington, Devon. Chalk Marl of Branscombe, Beer Head, 
Titherleigh (near Chard) and Hunstanton. Totternhoe Stone (zone of llohistrr 
snhqlnltostis) of Burwell.

JxocKHAMrs pictvs, S o i r c r h y , 182JL Plate X L I X ,  figs. 5, 0. Text-fig. -hi.

1829. J noceramus picuus, J .  de C. Soverly . Min. Conch., vol vi. p. 215, pi. dciv,
fig. 1.

fictus, J .  Morris. Cat. Brit. Foss., ed. 2, p. 170.
Angu i.atus, E. Gv<nnujcr. Album Pahont. do la Sartln*. p.

20, pi. xxv, tig. 7 (r I. angui.atus, 
d' Orbiijni/, 1 8 1 0 ) .

fictus, E . Ecu ton and A .J.JuLrs-Jirotrut’. In Juk»*s-Browiu*,
Crct. Kocks of Britain, vol. 
iii, p. 45<».

Description .—-Shell equivalve, very inequilateral, slightly or moderately convex 
with flattened sides; the postero-dorsal part compressed. Antero-dorsal marginal

1854.
1807.

1904.



part flattened or concave, and more or less nearly perpendicular to the plane of 
the valves. Ventral margin very convex; posterior margin moderately convex. 
Umbones terminal, incurved. Hinge-line nearly at right angles to the anterior 
margin. Ornamentation consists of numerous strong, somewhat irregular concen
tric ribs, separated by concave interspaces. The curvature of the ribs is 
unsymmetrical, and the ribs become less distinct on the antero-dorsal and postero- 
dorsal parts of the valves.

Affinities.—This species shows some resemblance to I. anr/licus, but possesses 
more numerous ribs, and also differs in the anterior part of the shell being flat or

F ig. lid.—Inoceramus pirtus. Sow. Chalk Marl, Guildford, liritish Museum No. 413272. Tlu» Type.
Natural size.

concave. The type and some other specimens (r. g. No. 73339, British Museum) 
show traces of the original colouring of the shell. An example of this species 
was figured by Gueranger as /. <nujulatus, d’Orbigny,1 but appears to be quite 
distinct from that form.

Tijpe.—From the Chalk Marl of Guildford, in the British Museum (Natural 
History).

Distribution.—-Lower Chalk (zone of JJohtster sub(jh>bosus) of Beacliy Head, 
Burham, Rochester, and the Gog-ma-gogs, near Cambridge. Chalk Marl of 
Burham and Guildford.

1 ‘ Pal. Fraii</. Terr. Cret.,’ vol. iii (1 8 U>), p. 515, pi. ccccviii, figs. 3, 4. In the text the spelling
is anyulosHs.



I nocebamus labiatus (Sehlothcin/.), 181:}. Plato L. Text-fig. 37.

1 7 6 8 . Ostracites, J .  E .  I .  W a t c h .  D i e  N a t u r g e s c h .  V e r s t e i n  z. F r l s i u t .  d.
K n o r r i s c h e n  S a i n i n l .  v. M e r k w t i r d i g k .  d .  

N a t u r . ,  1 1 ,  p .  8 4 ,  p i .  B  I I 5 * ,  f ig . 2 ;  

p .  1 5 2 ,  p i .  d x ,  t i g s .  1 , 2 .

1 8 1 3 . — labiatus, E .  F .  v. t i c h l o t l i e i m .  I n  L e o n h a r d ’s T a s c l i e u b u c h

1 8 2 0 .

1 8 2 2 .

f i i r  M i n . ,  v o l .  vi i ,  p .  0 3 .

P innites DILUVIANUS, t i c h l o t l i e i m .  I h i d . ,  p .  0 3 .

—  t i c h l o t h e . i n i .  P e t r e f a c t e u k . ,  p. 3 0 3 .

Mytiloides labiatus, A .  B n n u j n i a r t .  I u  C u v i e r ,  O s s e m e n s  F o s s i l  s ,  vo l .  ii,

1 8 2 2 .

p t .  2 ,  j»p. 3 2 0 ,  5 0 7 ,  p i .  i d ,  t ig .  4 .

I noceramus mytilloides, G .  M a n  t e l l .  F o s s .  S .  D o w n s ,  p .  2 1 5 ,  p i .  x x v i i ,

fig .  3  ; p i .  x x v i i i ,  f ig .  2 .

1 8 2 3 . — mytiloides, J .  (h i C .  t i o w e r b i / .  M i n .  C o n c h . ,  v o l .  v , p .  6 2 ,

p i .  c c c c x l i i  ( n o t  t h e  t w o  

s m a l l e r  f i g u r e s ) .

1 8 2 7 .

1 8 3 6 .

Catillum Schlotheimi, ti. N i l s s o n .  P e t r i f .  S u e c a n a ,  p .  1 0 .

I noceramus mytiloides, A .  G o h l f u s s .  P e t r e f .  G e r m . ,  v o l .  ii,  p .  1 1 8 ,  p i .

c x i i i ,  t ig .  4 .

?  1 8 3 7 .  

1 8 4 1 .

Catillus mytiloides, G .  G .  P u s c h .  P o l e u s  P a l i i o n t . ,  p. 4 5 .

I noceramus mytiloides, F .  A .  l i m n e r . D i e  V e r s t e i n .  d .  u o r d - d e u t s c h .

1 8 4 6 .

K r e i d e g e b . ,  p .  6 3 .

— problematicus, A .  d ' O r b u j n y .  P a l .  F r a n ^ .  T e r r .  C r c t . ,  v o l .

i i i,  p .  5 1 0 ,  p i .  c c c c v i ,  f ig s .  

1 —  7 ( N o n .  1 .  p r o b l e m a t  i c  u s y 

v .  S c h l o t h e i m ) .

— mytiloides, A .  E .  B c u s s .  D i e  V e r s t e i n .  d e r  b o l i m .  K r e i d e -

?  1 8 4 7 .

f o r m a t  , p t .  2 ,  p .  2 6 ,  p i .  x x x v i i ,  

fig .  1 6 .

—  —  H .  B .  G e i n i t z .  G r u i u l r .  d .  V e r s t e i n . ,  p .  4 6 3 .

—  -  A .  iV A  r c h i a c .  M e m .  S o c .  g e o l .  d e  F r a n c e ,  s e r .  2 ,

1 8 5 0 .

v o l .  ii,  p .  3 0 7 .

problematicus, A .  (V O r b i i j n y . P r o d r .  d e  P a l . ,  v o l .  ii,  p .  1 0 7 .  

mytiloides, 1 1 .  B .  G e i n i t z .  D a s  Q u a d e r s a n d s t .  o d e r  K r e i d e 

g e b .  in  D e u t s c h l a n d ,  p .  1 7 6 .

? 1 8 5 2 . __  —  F .  Burner. K r e i d e b i l d .  v .  T e x a s ,  p .  6 0 ,  p i .  vii,

f ig .  5 .

1 8 5 4 .

1 8 6 3 .

__  —  J .  M orris. C a t .  B r i t .  F o s s . ,  e d .  2 ,  p .  1 7 0  (jxirtun  ).
_  —  A .  r. tit rombeck. Z e i t s e h r .  d .  d e i i t s c l i .  ge«»l.

G e s e l l s r h . ,  v o l .  x v ,  p. 1 1 0 .

? 1 8 7 0 .  

1 8 7 1 .

—  l a t u s , E .  llom er. G e o l .  v. O b c r s c h l e s . ,  p. *>16, p i .  x x x i \ ,

fig.  1 2 .

_ labiatus, F .  tituhczka. P a h c o n t .  I n d i c a ,  C n*t.  l a u n a  8 .

I n d i a ,  v o l .  iii.  p. 4 0 8 ,  pi .  x \ i\ ,
1 8 7 1 . LA HIATUS,



1 8 7 2 .  I nocekami s  labiates, H. B. Geinitz. D a s  E l b t h a l g e b .  in  S a c h s e n  ( P a l -

r e o n t o g r a p h i c a ,  v o l .  x x ,  p t .  2 ) ,  

p .  4(3,  p i .  x i i ,  f ig s .  1 — 3 .

1 8 7 3 .  - - Geinitz. N e u e s  J a h r b .  f i i r  M i n  , e t c . ,  p .  1 3 .

1 8 7 7 .  --  C. SchlUter. P a h e o n t o g r a p h i c a ,  v o l .  x x i v ,  p .  2 (1 2 .

— A. Fritsch. Stiul. ini Gebiete tier bohm. Kreide-
f o r m a t .  ii ,  W e i s s e n b e r g .  o .  M a l n i i z .  

S c h i c h t . ,  p .  1 3 0 ,  f ig . 1 1 2 .

y 1 8 8 8 . S. Nikitin. L e s  V e s t i g e s  C n ' t .  R u s s ,  c e n t  r a l e  

( M e m .  C o m i t e  g e o l .  R u s s . ,  v o l .  v ,  

n o .  2 ) ,  p .  3 4 ,  p i .  5 ,  f ig s .  1 0 ,  1 1 .

1 8 8 8 . — A. Per on. H i s t .  T e r r ,  t ie  C r a i e  d a n s  le  S . E .  d u  

B a s s i n  A n g l o - P a r i s i e n ,  p. 1 5 8 .

1 8 9 3 . — Ii. Michael. Z e i t s c l i r .  d e r  d e n t  sell .  g e o l .  G e s e l l s e h . ,

v o l .  x l v ,  p .  2 4 1 .

T. W. Stanton. T h e  C o l o r a d o  F o r m a t i o n  ( B u l l .

U . S .  G e o l .  S u r v . ,  N o .  1 0 6 ) ,  p .  

7 7 ,  p i .  x ,  f ig . 4  ; p i .  x i v ,  f ig .  2 .

? 1 8 9 7 . — — Ii. Leonhard. K r e i d e f o r m a t .  i n  O b e r s e h l e s .  ( P a l -  

a m n t o g r a p h i c a ,  v o l .  x l i v ) ,  p .  4 8 .

1 9 0 3 . ■ — —  I F .  Petrascheck. J a h r b .  d .  k .  k .  g e o l .  R c i c h s a n s t . ,

v o l .  l i i i ,  p .  1 5 6 .

y N o n  1 8 6 8 . mytiloides, E. Eichicald. L c t l u r a  R o s s i e a ,  v o l  ii, p .  4 9 2 ,  p i .

x x i ,  f ig .  6 .

- -  1 8 8 1 . (Mytilites) problematicus, i t .  Etheridije. I n  P e n n i n g  a n d

J u k e s - B r o w n e ,  G e o l .  C a m b r i d g e ,

p. 143, pi. iii, f ig s .  9 — 11.

Description.— Shell mytiliform, nearly equivalve, extremely inequilateral, 
oblique, much elongated between the umbo and the postero-ventral extremity, 
convex, with a small posterior e a r ; antero-dorsal part sloping steeply and some
times concave. Angle formed by the hinge with the antero-dorsal margin about 
90°. Umbones terminal, with a slight anterior curvature. Anterior margin gently 
curved ; postero-ventral extremity very convex ; posterior margin nearly straight.

Ornamentation consists of small, fairly regular concentric undulations, which 
have an unsymmetrical curvature in the young, but become more nearly symmetrical 
in older specimens. On the old parts of the shell the undulations become less 
distinct.

Affinities.— It seems probable that this species is related to I.  Crij>j>si var. 
rencliensis (p. 278), but the height of the shell is relatively greater, the length of 
the hinge-line is less, and the direction of growth is oblique to the hinge-line.

I. propinqints, Goldfuss,1 from the Quader-sandstonc of Sehandau,was regarded 
by Geinitz as a synonym of J. tntnotns.

1 ‘ P e t r e f .  Gorin.,’ v o l .  ii ( 1 8 3 G )  p .  11*2, p i .  cix, fiy. !•.



D’Orbigny identified this species with /. problema fiats , von Schlotheim, which 
comes from the Senonian, and has been shown by Bbhm to be distinct from the 
Turonian form.1

Remark.s.—This species is mainly characteristic of the zone of lilt tj nebonella 
Cucieri. In the zone of Terebratnliiia lata it is not common, and the shell is 
usually relatively longer than in typical forms of the species.

Types.— The type came from the Turonian of Pirna. The specimens figured by 
Mantell from the zone of Rhjnchonella Gnrieri of Plumpton are in the British 
Museum. The large specimen figured by Sowerby from Warminster cannot be 
found.

Distribution.—Zone of RhijnehoneUa Guvieri of the Devon and Dorset coasts, the 
Isle of Wight, Winchester, Eastbourne, Lewes, Plumpton, Dover, Blue Bell Hill 
(Burliam), Betchworth, Watlington (Berkshire), Hitchin, Cherry Hinton, South 
Thoresby, South Ferriby (Lincolnshire), and the Yorkshire coast. Zone of 
Terebratulina lata of the Devon and Dorset coasts, Winchester, Eastbourne, and 
Dover.

Recorded by Jukes-Browne from the zone of Holastcr subylubusus of Cambridge-

F ig. 37.

Fig. 37.—Inoccramus Jabixtus (Schlotli). Tin* type of Innr,nt mus nn/t Mailt.*11, ‘ Foss. S. Iii.wns,’
p. 21.), pi. xxviii, fi<;. 2. Zone of Hhynrhonclla Cucirri. Plumpton. Hritish Museum. Natural si/.*. 

Fig. 3S.—Inoccram hs tnbinfus var. latim. Sow. Zone of //h/.is/o- rl,nt us. Purl«*y Junction Station. Uriti.-Ji
Museum, No. Ij21UU. Natural size.

1 J .  B u l n n ,  ‘ M o u a t s h e r .  d .  d e u t s e h .  g e u l .  G o s e l l s d i . ’ ( l lM Ji i ) ,  p .  ] 1 7 .
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shire and West Norfolk ; and by Rowe from the zone of llohister phtuus of Dover 
and the Sussex coast, and from the zone of Mirraster cor-testudinarium  of Dover.

Fig. 30. Fig. 40.

Fig. I}\).—lnoccramus labial us var lotus, Sow. Zone of Holaster )>lanus, Swatt’ham, Norfolk. Norwich 
Museum, No. 320(5. Right valve and anterior view. Natural size.

F ig. 40.—Inortramus lobiatus var. lotus. Sow. One of the types of Inoreramvs latus, Sowerhy, ‘ Min. Conch.,’ 
vol. vi, p. 1.7.>, pi. dlxxxii, fig. 1 (lower figure). Swaffhani. British Museum, No. 432(5(5. Natural size.

I noceramus la iji at us var. latfs, Soirerhi/, 1828. Text-figs. 38— 40.

1828. Jnoceramus latus, J. de C. Soicerby. Min. Conch., vol. vi, p. 159, pi.
dlxxxii, fig. 1. (Non I. latus, 
Man ted 1).

1854. — — J. Morris. Cat. Brit. Foss., ed. 2, p. 170 (p a r t i n t).

licmarlis.-—This variety differs from 7. hibiatus in the much greater length of 
the hinge-line in proportion to the height of the shell, in the greater convexity of 
the anterior margin, the smaller convexity of the ventral margin, and the less 
oblique form of the shell. On account of the greater length of the hinge-line the 
curvature of the ribs and growth-lines is broader than in I. lobiatus.

This variety appears to be confined to the zone of llohister jdanu.s*, and is 
common in the neighbourhood of Swaffhani, Norfolk. The larger specimens which 
I have seen are not sufficiently perfect for figuring, but a characteristic example 
is figured by Sowerby.

Ti/pr.s\— From the zone of llohister planus of Swaffhani. The smaller specimen 
figured by Sowerby is in the British Museum (Fig. 40), but the larger specimen 
cannot be found.

Distribution.— Zone of llohister phinus of Burley Junction Station, Surrey, and 
Swaffhani, Norfolk.
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INOCE RAMI’S. 2 So

F ig. 41.—Inoceramus labiatus var. latiis, Sow. Zono of Holastcr ]>hnius, Coomlx* Bissott. Dr. Blackmoro’s
Collection. Right valve. Natural size.

Lvockhamcjs jxcoxstaxs, sj). nov. Plate LI, figs. 1— I. Text-figs. : 12— 411.

182*2. I noceramus B rongniarti, var., G. Mantell. Fuss. S. Downs, p. 215, pi.
xxviii, fig. 3.

— —  s p . Mantell. Ibid., p. 217, pi. xxvii, fig. 9 .

1850. — L amarckii, J. de C. Stnrerby in F. Dixon. Geol. Sussex, p.
355 (p. 385, ed. 2), 
pi. xxviii, fig. 29.

1904. — B ro n g n ia rtii, C. Airayhi. Boll. Soc. geol. Ita liaua, vol. xxiii,
p. 192, pi. iv, figs. 3—5.

Description.— Shell extremely inequilateral, moderately or slightly inequivalve; 
the early part of the shell slightly convex or nearly flat, the later part much more 
convex and sometimes growing nearly perpendicularly to or forming a large angle 
with the early part, so that in old individuals the shell becomes more inflated ; in 
other cases the convexity increases more gradually from the earlier to the later 
stages of growth and a nearly globose shell results. Height of the shell often 
rather greater than the length. Hinge-line long, forming rather more than a 
right angle with the anterior margin, which is usually more or less nearly straight. 
Ventral and posterior margins rounded. Umbones terminal, small, pointed, only 
slightly curved. Anterior marginal part of the valve usually flattened, but not 
definitely limited from the sides of the shell. Posterior ear developed but not 
distinctly limited.

Concentric folds are usually well developed, but become indistinct on the 
anterior flattened area, on the posterior ear, and on the later part of the valve 
of old individuals. The concentric folds have a very unsymmetrical curvature.

Remarks.— The forms included in this species vary considerably, owing mainly 
to the length of duration of the flattened stage, which in some individuals forms a

: > S



small part (Figs. 48, 48, 4!>) but in others a large part (Plate LT, fig. 2, Text-figs. 
45, 4fi) of the entire shell.1 Also the passage from one stage to the other is 
sometimes gradual, so that the section of the shell forms a fairly uniform curve 
(Fig. 48), but generally the change is abrupt, so that the later part of the valve is

Fio. 1-2. — Inoceritnms iiimnttmi*, s]>. liov. Tin* original of Im>cer<nnu* sp., Mantrll, ‘ Foss. S. Downs,’ p. 217, 
pi. xxvii, fi .̂ ‘.k I’pper Chalk, Lowes. Lritish Museum, No. 410.">. Left valve and posterior view. 
Natural size.

Fit*. 43.— [nori'ramus as, sp. now Zone of Unlastcr )>hnnts, Swalfham, Norfolk. Norwich Museum.
Left valve, and posterior and dorsal views of the same. Natural size.

bent at an angle with the earlier part (Figs. T2, •!••>). The length of the hinge-line 
in proportion to the height of the shell shows some variation and consequently the

1 The larger specimen of I. Inf us, Soworbv (‘ Min. Conch.,’ vol. vi, pi. dlxxxii, upper figure), 
which cannot now be found, is probably an example of this.



F ig. 44.—Inoceramus inconstans, sp. nov. The original of I. Ilronyniarti, var., Mautell. ‘ Foss. S. Downs,’ 
p. 215, pi. xxviii, fig. 5. Upper Chalk (probably zone of Micraster cor-an>juinum), Southeram. Dritibh 
Museum, No. 5878. Kight valve. Natural size.

F ig . 45.—Inoceramus inconstans, sp. nov. Upper Chalk, Sussex, Jlritish Museum, No. 58(ji>. Left valve
and anterior view. Natural size.

F ig. 4fi.—Inoceramus inconstans, sp. nov. Zone of Holnster planus, Swaffham, Norfolk. Norwieh Museum.
Kight valve. Natural size.



curvature of the ribs varies. In some specimens (often of large size) the shell 
is thinner than usual and has sharp and ridge-like folds similar to those of 
/. Lainarrkivar. Wchxtrri, Mant. (p. dl8). Farther work may show that it is
desirable to edve names to some of the varieties of I. iiianistaus.o

Affinities.— This species is closely allied to /. lobuitns var. lotus, Sowerby; 1 
but the hinge is relatively longer and the height of the shell less, the anterior 
flattened area is larger, the later part of the shell is more convex, the umbones 
are less prominent and the posterior ear more distinct.

Fin. IT.—Inorennmis incunstans, sp. nov. Upper Chillk (zone of Actinocamnx <imulratus), Brighton. 
Brighton Museum, No. 33(5. Right valve .and anterior view. Natural size.

I. iumnstons is distinguished from 1 . Lam arcki, Parkinson (p. o07), by the 
relatively longer hinge-line, the more unsymmetrical curvature of the folds, the 
flattened form of the early part of the shell, the less prominent umbones, and 
the smaller difference in the size of the valves. 7. Cuvieri of Andert2 appears to 
be a flat form of /. incovstans. Another specimen figured by Andert3 is allied to 
1. in cons toms, but its axis of growth is more oblicpie and its hinge longer than usual.

1 Erratum  on p. 284 (fig. 39) : for Inoceram vs labiatus var. hit us, Sow., lead Inoceramus incon- 
stuns, sp. nov. A specimen figured by Andert ( ‘ Inoceramen d. Kreibitz-Zittauer Sandsteingeb.,’ 1911, 
p. 45, pi. i, fig. 5) as 7. Cuvieri var. planus appears to be intermediate between 7. labiatus and 7. labiatus 
var. tutus.

2 Luc. c//., pi. ii, fig. 2.
■'* Lnc. cit., pi. i, fig. 2, pi. vii, fig. 8 (7. Cuvieri var. planus).
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F ig. 49.—Inoceramus inconstant, sp. nov. Zone of Actinocamax quadratus, East Harnham, Salisbury. Dr. 
Blackmore’s Collection. Left valve anil dorsal view. Natural size.



Ti/pr.-i.— The specimen figured by Mantellas f. Itrmir/niarti var., from the Upper 
Chalk (probably zone of Micrastcr cor-nni/uininii) of Southeram (Lewes), and the 
one figured as Inoo'rmnnx sp. by the same author from Lewes, and I. L h i i i h r r l . i , 

Sowerby (in Dixon), from the Chalk, Sussex (probably zone of Ti-rcbrnhillmi 
of Mailing), are in the British Museum, Xos. ->87«S, -U (>•">, L20Doo respectively.

Fit;. .>)—/n<»'e, <nn im 'o n s tsp. n<»v. r<tr. Smoiii.in, llahhm. British Museum. No. LlTBSt). Loft valvo.
A lar̂ e Hat form resomhlinjjf I. Wegner. Compart* with Fiij. D>. x

Distribution.— Zone of Ifnlastcr planus of Twyford, Swaffham (Xorfolk), and 
St rood. Zone of Micrastrr cor-trstmlinarimn. of Chatham, (iuilford Colliery 
(Cold rod near Dover), and W liar ram (Yorkshire). Zone of Mirrastor mr-a mjniunm 
of Southeram (Lewes). Zone of Art inoraniar tjuadratns of Last Harnhum 
(Salisbury) and Hrighton. Zone of Jlrlrntnifrlla m navnafa of Sliide (Isle of 
Wight). Probably also in the zone of Trrrbratnhna lata.



IxOCEUAMUS INCOXSTAX8 far. STKIA'ITS, Man tell, 1822. ] 'late LI, fig. •“>; Plate LII, 
fig. 1.

1822. I noceramus ST HIATUS,, G. M antel!. Foss. S. Downs, p. 217, pi. xxvii, fig. 5.
1828. — — J .  tie C. Soirerhy. Min. Conch., vol. vi, p. 160, pi. 

dlxxxii, fig. 2.
1854. — — J .  M orris. Cat. Brit. Foss., od. 2, p. 170 ( p a rt i in).

Nun QO ! - - A. G obl/uss. Pet ref. Germ , vol. ii, p. 115, pi. cxii, 
f i g.  2.

— 1841. — F. A. RUmer. Die Verstein. d. nord-deutsch. 
Kreidegcb , p. 62

— 1840. — — A. E . R eus*. Die Verstein. dor bolnn. Ivreidefor- 
niat., pt. 2, p. 25.

— 1816. — — A. (VOrbiyny. Pal. Franc. Terr. Crct., vol. iii, p. 
508, pi. ceccv.

— 1850. — — cVOrbiyny. Prodr. de Pal., vol. ii, p. 168.
— 1852. — — F. Hi oner. Ivreidebild. v. Texas, p. 60.
— 1863. - — A. v. Strvm beck. Zeitschr. d. deutsch. geol. Gesell- 

sch.f vol. xv, p. 108.
— 1863. — — A. K until. Ibid., vol. xv, p. 727.
— 1870. — — F. Rioner. Geol. v. Oberschlesien, p. 340, pi. xxix, 

fig. 6.
— 1872-73. — — H. B. Geinitz. Das Elbthalgeb. in Sachsen (Pal-

aeontographica, vol. xx, pt. 1). 
p. 210, pi. xlvi, figs. 9—13; (ibid., 
pt. 2), p. 41, pi. xiii, figs. 1, 2, 
9, 10.

— 1873. — — Geinitz. Neues Jahrb. fur Min., etc., p. 7.
— 1877. — A. Fritsch. Stud, im Gebiete der bohm. Kreide- 

forrnat. ii, Weissenberg. u. Maluitz. 
Seliiclit., p. 129.

— 1881. — — J . Kiesow. Sclirift. nat. Gesellsch. Dantzig, vol. v, 
p. 413.

— 1885. — F. Niitling. Die Fauna d. baltisch. Cenoman. (Pal- 
aeont. Abhandl., vol. ii), p. 23, pi. iii, 
figs. 11, 12.

— 1893. — — R. Michael. Zeitschr. d. deutsch. geol. Gesellsch., 
vol. xlr, p. 233.

— 1895. — — E. Tiessen. Ibid., vol. xlvii, p. 480.
— 1897. — — H. Woods. Quart. Journ. Geol. Soc., vol. liii, p. 381, 

pi. xxvii, fig. 13.
— 1911. — A. Fritsch. Stud, ini Gebiete biilim. Kreideformat. 

(Ergiinzung zu Bd. I, Korycaner 
Schicht.), p. 42, fig. 190.



I NOCK RAM US. 29d

Remarks.— This variety, which is uncommon and of small size, is distinguished 
by the strongly inflated valves, the largo angle between the hinge-line and the 
anterior border, the absence of folds, and the absence or indistinct character of 
the anterior flattened area and of the posterior ear.

Types.— The type, from the zone of Micrastey cor-awjuinum of Southeram, 
Lewes, is in the British Museum, No. 4708 (Plate I J ,  fig. 5). The specimen 
figured by Sowerby from the Upper Chalk (probably zone of Ho!aster planus) of 
Heytesbury is also in the British Museum, No. 4-‘>267.

Distribution.— Zone of Holastey j)lanus of Stonehall siding near Dover, and 
Swaffham, Norfolk. Zone of Micrastry cor-anyuinum of Southeram. Upper 
Chalk (probably zone of Holaster planus), Heytesbury.

J n o c e k w m is  ix c u x s t a n s  var. s a u iw ik x s is , rar. nor. Plate LII, figs. 2, :3.

A variety found in the zone of Aetinneamar quail ratus of East Ilarnham 
(Salisbury), Mottisfont, and West Meon (Hampshire), is distinguished by the 
innbones being more prominent and not terminal, by the regular convexity and 
equal size of the valves, the absence of the anterior flattened area, and the absence 
or indistinct character of the concentric folds. This variety is connected with 
typical forms of the species by some examples (Fig. 49) in which the early part of 
tlie shell is less convex and possesses distinct folds, but the umbones are not quite 
terminal and the anterior flattened area is not present. I. inronstans var. 
sarumcnsis appears to resemble I. Brancoi, Wegner,1 of which good figures have 
not yet been published.

IxOCKUAMl's IJAI.THTS, Bnhnl, 1 9 0 7 .  T ext-figs, o l — >>.

lSofl. I noceramus Cripmi, .1. f.inhljHss. Pot ri*f. Gorin., vol. ii, p. 116, |>1. oxii,
fig. 4b. ( Non I. Crippsi, Mantell. 18*2*2). 

1870. — — var. s u l c a t a , F .  I t ' U n e r .  (tool. v. Oberschles., p. IjoO,
pi. \x\ix, fig. 0.

11*07. — HAi/riri's, J .  linhm. Zcitsclir. d. deutscli. gool. (tosollsoh.,
vol. lix. Monatsber., p. 11:1.

loop. — Subhoivvii. Kroidomuldo (AMiandl. d. k.
prouss. geol. Lamlosanst ; n . f . .r>6), p. 47, 
pi xi, fig. 2o, pi. xii, fig. lu.

la in. — -  ./. Xotmk. Hull. Iuternat. Acad. Sci. Oacovie
(1P0P), p. 87o.

1 ‘ Zeitschr. d. deutscli. geol. Gesellsch.,' vol. Ivii (1P05), p. 150, fig. 4.



Description.— Shell equivalve, very inequilateral, slightly or moderately convex, 
becoming very convex in old specimens, in which the later part of the shell grows 
either perpendicularly to or at an obtuse angle with the earlier part ; posterior

F ig. 51.—Inoceramus baltims,  Bolnn. Sononian, Worbarrow Bay, Dorset. British Museum, No. L22177. 
Flint east. Right valve and anterior view. Natural size.

F ig. 52.—Inoceramus balticus, Bolnn. Anterior view of specimen shown in Fig. 53. x J.

and postero-dorsal parts compressed ; length greater than height, the difference 
increasing with age. Anterior and ventral margins rounded; posterior margin 
forming an obtuse angle with the hinge. Hinge-line long. Umbones rather 
small, nearly terminal.



Concentric ribs strong, sharp, narrow, with a very nnsynimetrical curvature ; 
a few ribs may come off from the sides of other ribs; between the ribs are broad 
concave interspaces. On the marginal parts of old specimens ribs are absent. 

Affiuiti rs.— 7. halticus is closely allied to 7. inconstmis, from which it has

probably been derived ; it differs from that species by its longer hinge and the 
longer shell, with the nmbones not quite terminal. The length of duration of the 
slightly convex stage varies in the same way as in /. inconshms. The specimen of 
7. iuroastans shown in Fig. to makes, on account of its longer hinge, some 
approach to 7. Imlticits.1

1 Stv also Bo 1 mi, loc. cit., pi. xiit fig. In.



/. retjuhtris, d’Orbigny,1 2 differs from I. hnltints in the outline of the shell, in its 
uniform convexity, and in the broader and less sharp ribs.

Some of the forms from Gosau referred by Zittel to I. Crippsi  resemble closely 
I. bulticusr

Tiipr.— From the Lower (Jmulmtus beds of Diilmen, in the Palaeontological 
Institute of the University of Bonn.

Distribution.— Senonian of Haldon, and Worbarrow Bay (Dorset), and Brighton 
(probably zone of Mnrsu^itns trstmlimirins).  Zone of Artinncnnmx tjnmlntfiis of 
Mottisfont, Ropley (Hants), East Harnham (Salisbury), Mount Pleasant near 
Andover, Driffield, and Sewerby (Yorkshire). Zone of Urbnnnitnlla nvi^nmntn  of 
Clarendon and Fareham (Hants), Alum Bay and Shide (Isle of Wight), and Norwich.

Ixocrikam rs Lor,ATI's, ( i oldfttss, 18d(). Text-figs. 51, 55.

1836. I noceramus lobatus, A. Goltlfus.t. Pet ref. Ctenn., vol. ii, p. 118, pi. ex,
f ig.  3 .

1877. — —  C. Seh litter. Palajontographica, vol. xxiv, p. 275, 
pi. xxxix, figs. 1, 2.

1882. — — H. Schri'uler. Zeitsclir. d. deutscli. geol. Gesellscb.. 
vol. xxxiv, p. 272.

r 1888. j.ff. lobatus, S. N ikitin. Les Vestiges Cret. dans la Russie
Cent rale (Mem. Comite Geol., 
vol. v, no. 2), p. 34, pi. v, fig. 12.

— — lobatus, G. Mailer. Jalirb. d. k. preuss. gtol. Landesaust. 
fur. 1887, p. 415.

1889. — —  F j .  Holzapfel. Die Mollusk. Aachen. Kreide (Palae- 
ontographica, vol. xxxv), p. 223.

r 1894. aff. lobatus, K. Jiiuho. Kreideformat. v. Hokkaido (Pal-
seont. Abhandl., vol. vi), p. 44, 
pi. viii, fig. 11.

1898. lobatus, G. Muller. Mollusk. Untersen. v. Braunschweig, u.
Ilsede (Abhandl. d. k. preuss. geol. 
Landesaust., n .f ., 25), p. 43, fig. 10.

r 1901. — cf. lobatus, F. Sturm. Jalirb. d. k. preuss. geol. Landesaust.
fur 1900, vol. xxi, p. 93, pi. x, fig. 3.

1902. — lobatus, A .  Wollemann, Liineburg. Kreide (Abhandl. d. k.
preuss. geol. Landesaust., n .f ., 37),
p. 71.

1 ‘ Pal. Franc. Terr. Cret.,’ vol. iii (1816), p. 516, pi. ccccx.
2 Compare also I. Crij>si var. sulcata, Romer, ‘ Kreidebild. v. Texas’ (1852), p. 56, pi. vii, fig. 2, 

and 1. Cripsianus, Stoliczka, ‘ Pala?ont. Indica, Cret. Fauna S. India,’ vol. iii (1871), p. 405, 
pi. xxvii, figs. 1—3 ; pi. xxviii, fig. 2, and I. crassus, Petrascheck, ‘ Jalirb. d. k. k. geol. Reichsanst.,’ vol. 
liii (1903), p. 164, pi. viii, fig. 4, and Andert, ‘ Inoceramen d. Kreibitz-Zittauer Sandsteingeb.’ (1911), 
p. 46, pi. iii, fig. 4, pi. vi, figs. 1, 2.



1902. I noceramus lobatus J, P. J. ltivn. Mollusk. i Danmarks Kridtafl. I.
Lauiellibr., p. 103.

190o

1900.

1909.

— T. Weyiter. Zeitschr. d. deutscli. geol. Gesellsch., 
vol. lvii, p. 164, fig. 7, pi. x, figs. 1, 2, 
and text-fig. 7.

G. &Unoiehttki. Bull. Iuternat. Acad. Sci. Cracovie, 
p. 722, pi. xxvii, figs. 16-18.

J . Nowak. Ibid (1909), p. 875.

Flu. 54.— Inoceromus Ittbatun, I iohlf. Zone of Artinornmax quotl rot it*, Fast Leys, Yorkshire. British Museum, 
No. LJtttUo. Interim! east of right valve; posterior wing missing, x $.

Pcsrrifitiini.— Shell very inequilateral, oblique, compressed, slightly convex — 
the anterior part more convex than the posterior part; much higher than long. 
Antero-dorsal marginal part sloping steeply. Ventral margin convex, with a



shallow sinus near the postero-ventral angle. Posterior margin nearly straight, 
somewhat oblique, forming an angle with the ventral margin. A broad shallow 
depression extends from behind the umbo to the postero-ventral sinuosity; 
posteriorly this depression is limited by an angular ridge. Behind the ridge is a

Fio. — Inorcramus lobatus, CioMf. Zone ut Artinocaniax qnadratus, Yorkshire. York Museum. Part of
left valve. x

flattened or slightly concave wing-like part which, owing to the thinness of the 
shell, is often not preserved. Umbones acute, near the anterior end.

Ornamentation consists of concentric ribs with an unsymmetrical curvature ; in 
the posterior depression the ribs bend upwards, forming a sinuosity, and on the 
wing the ribs bend upwards and are less distinct than elsewhere. The concentric 
ribs are of two sizes ; large ribs occur at intervals and between these are several 
smaller ribs.



Affinities.— Inoceramus nasufus, Wegner,1 from the Senonian of Bosseiulorf and 
Diilmen, is allied to I. lobatus. See also /. linyua, I. cardissoides, and 1. fuberculatns 
(below).

Rem arks.— Only imperfect casts of this species have been seen, but it is 
abundant in Yorkshire. In North Germany this species occurs also in the zone of 
Marsupiles testmlinarins.

Type.— From the Lower Senonian of Quedlinburg.
Distribution.— Zone of Artinocama.r quadrafns of Sewerby, Bessingby and 

other localities in Yorkshire.

I noceramus lingua , Goldfnss, 183(5. Text-fig. 5G.

1830. I nockkamus l in g r a, A . Gold/ns*. Prtref. Genu., vul. ii, p. 113, pi. ex, 
fig. 5.

1877. — — C. Schliiter. Palaeuntographica, vul. xxiv, p. 276, 
pi. xxxix, figs. 3, 4.

1898. — G. Midler. Mollusk. Untersen. v. Braunschweig, u.
Ilsede (Ahhandl. d. k. preuss. geul. 
Landesanst., n .f ., 25), p. 45, pi. v, 
fig. 8.

1899. — — V. Popovici-Hatzetj. Mem. Soc. geol de Finance, Palcuut.,
vul. viii, pt. 3, p 7.

190*2. — — J. P. J. Earn. Mullusk. Danmarks Kridtafl., I. 
Lainellibr., p. 102.

19u5. — — T. Wegner. Zeitschr. d. deutsch. geul. Gesellscli., 
vul. lvii, p. 168.

19o9. — — J. Nowak. Bull. Intermit. Acad. Sci. Cracovie, p. 875.

Remarks.— This species is closely allied to I. lobatus, Goldfnss, but the speci
mens at present available are not sufficiently perfect to enable me to make a close 
comparison. I. linyua appears to differ from I. lobatus in the absence of the ridge 
between the umbo and the postero-ventral angle, in the absence or indistinct 
character of the radial depression in front of the ridge, in the greater relative 
length of the shell, and in the ribs being either of uniform size or of two sizes less 
distinctly marked than in 1. lobatus.

Type. —From the Senonian of Diilmen.
Distribution.— Lpper Ghalk of Birdsall, Yorkshire. Zone of Belemnitrlln

1 ‘ Zeitschr. d. deutsch. geol. Gi'seHscli.,' vul. lvii (11*05), p. 167, pi. x, fig. 3, text-fig. 8.



MitcmiKilK of ISorwicli. Recorded by Barrois from the zone of Mursupifes 
testinliiiariiix of Rottingdean.

Fiu. 5(>.—Inocerumus lingua, Cloldf. Zone of Belemnitella mucronata, Norwich. British Museum, No.
Ij20(J oG. Part of right valve. Natural size.

I nockuami's carihssoi m:s, Gohlfiiss, 183(3. Text-figs. 57, 58.

1830. I noceramus cardissoides, A. Gohlfu**. Pet ref. Germ., vol. ii, p. 11*2,
pi. cx, % . 2.

1841. — lobatus var. ,1 cardissoides, F. A. Earner. Die Verstein.
d. nord-deutsch. Kreidegeb., p. (5:3.

187(3. — cardissoides, D. Bran ns. Zeitsehr. f. d. gesammt. Natur-
wiss., vol. xlvi, p. 377.

1877. — — C. Schiater. Palaeontographica, vol. xxiv, p. 274.
1888. — — G. Miiller. Jalirb. d. k. preuss. geol. Lan-

desanst. fiir 1887, p. 415.
18D8. — — G. Mailer. Mollusk. Untersen. v. Braun

schweig u. Ilsede(Abhandl. d. k. 
preuss. geol. Landesaust., n.f ., 
*25), p. 44, fig. 11.

19<>2. — — A.Wullemann. Liineburg. Kreide (Ib'd., 37),
p. 71.

11)05. — — T. J!'e<j?ier. Zeitsehr. d. deutsch. geol.
Gesellsch., vol. Ivii, p. 1(59.



Non 1882. I noceramus cardissoides, 11. Schroder. Zeitscbr. d. deutsch. geol. 
Gesellsch., vol. xxxiv, p. 271, 
pi. xvi, fig. 1.

Description.— Shell very inequilateral, oblique, moderately convex, with the 
anterior marginal part sloping rapidly. Height considerably greater than length.

Fin. 57.

Fid. 58.

Fio. 57.—Inoceramus cardissoides, Goldf. Upper Chalk (probably zone of 4̂cn'aoc<nmix quadratus),  near 
Speeton. Sedgwick Museum. Left valve. Posterior wing missing. Natural size.

Fio. 58.—Inoceramus cardiisoides, Goldf. Upper Chalk, probably Kent. British Museum, No. 98209.
Part of left valve. Natural size.

Ventral margin convex; anterior margin slightly curved. A broad concave 
depression extends from behind the umbo to the postero-ventral extremity, and is 
limited posteriorly by a straight, sharp ridge, behind which is a wing-like part of 
the shell.

Ornamentation consists of strong, widely separated concentric ribs, with a steep 
ventral slope and a more gentle dorsal slope; in the interspaces are small con
centric ribs, which are crossed by small radial ribs giving a more or less distinctly

-10



tuberculatc character to the larger concentric ribs. On the posterior part of the 
shell the concentric ribs bend sharply upwards.

Ilriimrl',-s.—Only two imperfect specimens of this species have been seen ; it is 
closely allied to 7. Inbafus (p. 200), but differs in the presence of radial ribs, the 
greater development of the larger concentric ribs, and in the greater convexity of 
the valves.

Ti/pr.— From the Senonian of Quedlinburg.
] fistribution.— Upper Chalk (probably zone of Artinoca max t/nad rotas') near 

►Speeton, and the south of England (probably Kent).

IxocimA.Mrs ri curiaTLATi s, sp. nov. Plate LIV, fig. 8. Text-fig. 50.

1882. I noceramus cardissoides, II. SchmJvr. Z-dtsclir. cl. dent sell. geol.
Gesollscli., vol. xxxiv, p. 271, 
pi. xvi, fig. 1 (Non Goldfuss).

Description.— Shell very inequilateral, obli(jue, much higher than long; dorsal 
part moderately convex, ventral part only slightly convex. Umbones relatively 
small, nearly terminal. Antero-dorsal area flattened, nearly smooth. A rounded 
depression, separated from the posterior wing-like part, passes from the umbo to 
the postero-ventral extremity. Hinge-line forms less than a right angle with the 
anterior margin.

Ornamentation consists of numerous concentric ribs which, at a short distance 
from the umbo, are crossed by radial furrows, so that the ribs appear then 
to consist of rows of tubercles ; on the sides of the shell the radial furrows, 
and consequently also the tubercles, are less distinct than on the middle of 
the shell.

Affinities.— This species is allied to 7. lobahts and 7. cardissoides, but differs in 
the greater development of the radial ribs, which give rise to a tuberculate type 
of ornamentation ; also the stronger concentric ribs which occur in 7. cardissoides 
are small or altogether wanting. The English specimens agree fairly closely with 
the example figured by Schroder as 7. cardissoides.

T;/pe.— In Dr. ltowe’s Collection.
Distribution.— Upper Chalk (zone of Actinocamax (juadratus) of Brighton, and 

Sewerby (Yorkshire).



Fio. 59.—Inoecramus tuherculatus, sp. nov. Zone of Actinocamax quadrat us of Sewerby, Yorkshire. 
Dr. A. W. Rowe’s Collection. Part of right valve. Natural size.



I nocekamus uxiHir.ATo-rucATUs, lujiiwr, 1852. Text- fi^s. 00, 01.

185*2. I nocekamus undulato-plicatus, F. Burner. Kreidtd>ild. v. Texas, p. 59,
pi. vii, fig. 1.

18(35. — digitatus, F. A. Burner. Palieontograpliica, vol. xiii, p. 196,
pi. xxxii, fig. 6.

1873. — F. Schmidt. Mum. Acad. Imp. Sci. de St.
Putersl)., ser. 7, vol. xix, no. 3, 
p. 25 ( -partim), pi. v, figs. 10, 11 ; 
pi. vi, fig. 1, 2, 4, 6, 7 ; pi. vii; 
pi. viii, figs. 9— 15.

1877. undulato-plicatus, C. Schluter. Palaeontographica, vol.
xxiv, p. 270, pi. xxxviii, 
%  i.

1878. — — C. Barrois. Ann. Sot*, gcol. du Nord,
vol. v, p. 475.

1891. — digitatus, K . Jimho. Palieont. Abhandl., vol. vi, p. 43, 
pi. viii, figs. 8 — 10.

1899. — Schmidti, B. Michael. Jahrb. d. k. preuss. geol. Laudesanst.
fi'ir 1898, vol. xix, p. 162, figs. 1—4.

Description.— Shell ovate, much higher than long, very inequilateral; the early 
part of the shell of small or moderate convexity, the later part only slightly convex 
or nearly flat. Hinge-line forming more than a right angle with the anterior 
margin. Umbones terminal, small, curved anteriorly.

Ornamentation consists of concentric and radial ribs ; the former are more 
distinct on the early part of the shell, the latter on the later part. The radial ribs 
curve outwards from a line between the umbo and the postero-ventral extrem ity; 
they have rounded summits, and are separated by broad shallow interspaces ; a 
tubercle or rounded elevation may be developed where the concentric ribs cross 
the radial ribs.

Affinities.— This species is closely allied to I. tVujitatns, Schluter {non 
Sowerby).

The fact that in some specimens the early part of the shell is ornamented with 
concentric folds only, and the radial ribs appear on the later parts, suggests 
that this species has been derived from one with concentric folds only, in a 
manner similar to that in which 7. snlcatns has arisen from 7. concentricns (see p. 
2G8); the specimens at present available, however, do not enable us to trace the 
origin of I. undnlato-plicatns, but it seems probable that it has descended from a 
flat variety of 7. incoiistans.

Forms from Vancouver Island with a similar type of ornamentation have been



referred to 7. undnlato-plicatus by Whiteaves,1 * 3 but White" doubts the correctness
of the identification. 7. diversity, Stoliczka," is another allied form.

Michael does not accept Schmidt’s and Schliiter’s identification of the 
specimens from Saghalien and North Germany with Rumor's 7. vudulttto-jdicalus, 
but regards them as belonging to a distinct species for which he proposes the 
name 7. Schmidti. He, however, regards 7. diversus, Stoliczka, as an example of

F . g . (»1.

F ig. GO.—Inoceramus umlulato-]>liratits, Korn. Senonian, HaMon. Hritish Museum, Xu. L17U71. Flint
cast of part of right valve. Natural size.

F ig. (51.—Inoceramus umlulafo-plirat us, Rom. Senonian, HaMon. British Museum, No. Ll7.‘iG!>. x

this species, consequently it was unnecessary to introduce a new name. The 
Knglish specimens show a good deal of variation, and after comparing them with 
Romer’s and other figures 1 do not feel able to accept Michael's view.

Tifpr.—From the Chalk of Texas.
JJisfribnfion.— Senonian of Ilaldon.

1 ‘ Geol. Surv. Canada, Mesoz. Foss.,* vol. i (18711), p. 1<>8, pi. xx, fig. 2, and /. iliijitutns (ibid., 
1903), p. 395 ; also 4 Trans. Roy. Soe. Canada,’ ser. 2, vol. i (1895), p. 121.

8 ‘ Bull. U. S. Geol. Surv.,’ no. 51 (1889), p. 37.
3 4 Palaeout. Indica, Civt. Fauna S. India,’ vol. iii (1871), p. 407, pi. xxvii, fig. (5.



Fio . f>2.— I  nncorumus uudulutn-pUrat  us var. duj i futus,  Schliit. Zone of Mi r r ash ' r  rn r -an i ju i num , Sliowdown 
Colliery Shaft. Noniii£ton, near Dover. British Museum, No. L20N-14 (discovered and presented by 
Dr. Malcolm B urr). Cast of part of left valve, x 3.



IXOCKK AM VS UN PUI.ATO-H.K ATI'S rar. IUOIT.VIIS, SrldiUrr, 1877. Text-fig. (*>2.

1873. I n o c e r a m u s  d i o i t a t u s , F .  Schmidt. Mini. Acad. Imp. Sci. de St. Pi'tersb.,
stM*. 7, v o l .  xix, no. 3, p. *25 (partim), 
pi. vi, figs. 3, 5.

1877. — — C. Schliifcr. Pahoontographica, vol. xxiv, p. 267,
pi. xxxvi.

1878. — — C. Barmis. Ann. Sot*. gcul. till Non], vol. v,
p. 475.

190*2. —  —  A .  W u l l e n n / n n .  Liineburg. Kreide (Abhandl. d.
k. preuss. geol. Landesanst., 
n.k., 37), p. 70.

Rem arks.—As was pointed out by Schliiter, tliis form is very closely allied to, and 
perhaps not separable from, I. andidato-pllcnfii* ; it differs from the latter mainly 
in that the posterior ribs are stronger and fewer in number than the anterior ribs, 
but the early parts of the shell are very similar in the two forms. Until more 
specimens have been obtained the exact relationships of the two forms cannot be 
determined, and for the present it seems best to regard /. digitatus of Schliiter 
(non Sowerby) as a variety of I . nndidato-jdicatus.

Distribution.— Zone of Micraster cor-anrfuininn of Charlton, Snowdown Colliery 
Shaft, Xonington near Dover, Preston near Faversham, and Salisbury. Zone of 
Actinvcamax quadratus of Salisbury.

I nocekamus L amaucki, Parkinson, 1819. Plate LIT, figs. -1— 0; Plate LTII, figs.
1— 7. Text-figs. 03—85.

1768. O s t r e o p i n n i t e s , J. E. I. Walch. Naturgoschichte d. Verstcin., vol. ii,
p. 14*2, pi. d i # # , figs. 1—5.

1819. I n o c e r a m u s  L a m a r c k i i , J. Parkinson. Trans. Geol. Sot*., ser. 1, vol. v,
p. 55, pi. i, fig. 3.

18*22. — C u v i e r i , J. Sowerby. Trans. Linn. Soc., vol. xiii, p. 453,
pi. xxv.

— —  L a m a r c k i i , G. MantelL Foss. S. Downs, p .  214, p i .  x x v i i ,

fig. 1.
— — Cuvieri, MantelL Ibid., p. *213, pi. xxvii, fig. 4, pi. xxviii,

figs. 1. 4.
— — H k o n g x i a r t i , MantelL Ibid , p. 214, pi. xxvii, fig. 8.
— — W e b s t e r i , MantelL Ibid., p. 216, pi. xxvii, fig. 2.
— —  u n d u l a t u s , MantelL Ibid., p .  *217, p i .  x x v i i ,  fig. 6 .

— — l a t u s , Mantrll. Ibid., p. *216, pi. xxvii, fig. 10.
— C a t i l l u s  C u v i e r i , A. Bronyniart. In Cuvier's Osst*nu*ns Foss , vol. ii,

p. 601, pi. iv., fig. 10.
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1837.

1 8 3 7 .

1 8 4 1 .

1 8 4 3 .

1 8 5 0 .

v
1 8 5 0 .

1 8 5 4 .

1 8 3 3 .

r 1 8 3 0 .

I nockramus Cuvieri , J. de C. Sotrerby. Min. Conch., vol. v, p. 59, pi.
ecccxli, fig. 1.

— B rongniarti, Soicerl y. Ibid., vol. v, p. 30, pi. ccccxli, figs.
2. 3.

— L amarckii, A. Goldfuss. Pet ref. Germ., vol. ii., p. 114, pi.
cxi, fig. 2.

— C u v i e r i , Goldfuss. Ibid., vol. ii, p. 114, pi. cxi, fig. 1.
— B rongniarti, Goldfuss. Ibid., vol. ii, p. 115, pi. cxi, fig. 3.
— s t r i a t u s , Goldfuss. Ibid., p. 115, pi. cxii, fig. 2.

Catillus lamarcki, F. Dujardiu. Mem. Soc. geol. de France, vol. ii,
p. 225.

— Cuvieri, Dujurdin. Ibid., vol. ii, p. 225.
I n o c e r a m u s  B rongniarti, W. Hisiuger. Lethaea Suecica, p. 56, pi. xvii,

fig. 11.
— Cuvieri, Hisimjer. Ibi h, p. 53, pi. xvii, fig. 10.

L amarckii, F. A. Ri>mcr. Die Verstein. d. nord - deutsch.
Kreidegeb., p. 62.

Cuvieri, Rbmer. Ibid., p. 62.
— B rongniarti, Rbmer. Ibid., p. 61.
— undulatus, Rbmer. Ibid., p. 63, pi. viii, fig. 12.

Cuvieri , A. E. Reuss. Die Verstein. der bolnn. Kreideformat.,
pt. 2, p. 25.

B rongniarti, Reuss. Ibid., pt. 2, p. 24.
— Cuvieri, A. Leymerie. Statist, gcol. min. de l'Aube, Atlas,

pi. iv, fig. 7.
— annulatus, Leymerie. Ibid., pi. iv, fig. 4.

Cuvieri, A. d'Orbigny. Pal. Franc. Terr. Crct., vol. iii,
p. 520.

— B r o n g n i a r t i , H. B.Geinitz. DasQuadersaudst.oder Kreide
geb. in Deutschland, p. 172.

— Cuvieri, A. d'Orbigny. Prodr. de Pal., vol. ii, p. 250.
— R. Kner. Kreideuierg. v. Lemberg (Haidinger’s 

Naturwiss. Abhandl., vol. iii, pt. 2),
p. 28.

— L amarckii, J. Morris. Cat. Brit. Foss., ed. 2, p. 169.
— Cuvieri, Morris. Ibid., p. 169
— B rongniartii, Morris. Ibid., p. 169.
— u n d u l a t u s , Morris. Ibid., p. 170.
— W ebsterii, Morris. Ibid., p. 170.
— Cuvieri , A. v. Slrombeck. Zeitschr. d. deutsch. geol. Gesell-

sch., vol. xv, p. 124.
— B rongniarti, Strombeclc. Ibid., vol. xv, p. 121.
— — R. Dreseller. Ibid., vol. xv, p. 352.
— L amarki, E. Favre. Moll. Foss, de la Craie de Lemberg,

p. 134.
I noceramus B rongniarti, F. Rnmer. Geol. v. Oberschles., p. 316, pi.

xxxiv, fig. 13.



1872. I n o c e r a m u s  B r o n g n i a r t i , H. D. Geinitz. Das Elbthalgeb. in Sachsen

p __

( Palaeontogniphica, vol. xx, 
pt. 2), p. 43, pi. xi, figs. 
3—10, pi. xiii, fig. 3. 

Cuvieri, Geinitz. Ibid., p. 48 (partim), pi. xiii, fig. 8.
1873. — B rongniarti, Geinitz. Neues Jalirh. fiir Min., etc., p. 10.

V __ — Cuvieri, Geinitz. Ibid., p. 15.
P __ — L amarcki, Geinitz. Ibid., p. 18.
? 1875. — latus, C. Drcocq. Assoc. Franc. A vane. Sci. (Lille, 1874),

1877. __
p. 309.

Cuvieri, C. Schliiter. Palaeontographica, vol. xxiv, p. 266.
— — B rongniarti, C. Schliiter. Ibid., vol. xxiv, p. 263.
— — — A. Fritsch. Stud, im Gebiete der bohm. Kreide-

1878.

forinat., ii, Weissenberg. u. Mal- 
nitz. Sehicht., p. 130, fig. 111.

— G. Behrens. Zeitsclir. d. deutsch. geol. Gesellscli.,

v __
vol. xxx, p. 256.

undulatus, C. Barrois. Ann. Soc. geol. du Nord, vol. v,

1881.
p. 407.

(Mytilites) problematicus, R. Etheridge, in Penning and

? 1883.

Jukes-Browne, Geol. Cam
bridge, p. 143, pi. iii, figs. 
9, 10, 11.

B rongniarti, A. Fritsch. Stud, im Gebiete der bolim. Krei-

1888.

deformat., iii Iserschicht., p. 110, 
fig. 80.

Cuvieri, A. Peron. Hist. Terr. Craie S.E. Bassin Anglo-
Parisien, p. 156.

B rongniarti, Peron. Ibid., p. 157.
— — undulatus, Peron. Ibid., p. 157.

?1889. — Cuvieri, A. Fritsch. Stud, im Gebiete der bohm. Kreide-

p __

format., iv, Teplitz. Scliicht., p. 82, 
fig. 74.

Brongniarti, Fritsch. Ibid., p. 81, fig. 72.
1892. — Cuvieri, E. Stolley. Die Kreide Schleswig-Holsteins (Mit-

1893.

theil. a. d. min. Institut Kiel, vol. i.), 
p. 241.

B rongniarti, R. Michael. Zeitsclir. d. deutseb. geol. Gesell-

1897.
sch., vol. xlv, p. 242.

striatus, H. Woods. Quart. Journ. Geol. Soc., vol. liii,p. 381,

_
pi. xxvii, fig. 13.

Cuvieri, R. Leonhard. Palaeontographica, vol. xliv, p. 49.
— — B rongniarti, Leonhard. Ibid., vol. xliv, p. 47.

1899. — — J. Simionescu. Fauna Cret. Super. Urmos,

p __
p. 27.

Cuvieri, Simionescu. Ibid., p. 27, pi. ii, figs. 8, 9.
? 1901. — aff. Cuvieri, H. Imkeller. Palaeontographica, vol. xlviii,

p. 34.



100*2 .

1003.

1004.

1008.
1909.
1911.

I n o c e r a m u s  C u v i e r i , F. Sturm. Jahrb. cl.  k .  p r e u s s .  g e o l .  L a n d e s a n s t . ,

fiir 1900, vol. xxi, p. 92, pi. x, fig. 1.
— — A. Wolfemann. Liineburg. Kreide (Abhandl. d. k.

preuss. g e o l .  Landesanst.,n . f . ,  37), 
p. 67.

B r o n g n i a r t i , Wollemann. Ibid., p .  6 6 .

— — W. Petrancheck. Jahrb. d. k. geol. Reichsanst.,
vol. liii, p. 161.

—  C u v i e r i , Petraseheck. Ibid., p. 162.
— l a t u s , E. T. Newt* n and A. J . Jukes-Browne. In Jukes-

Browne, Cret. Rocks of Britain, vol. iii, 
p. 448 { parti m).

— c o r d i f o r m i s , C. Airayhi. Boll. Soc. geol. Italiana, vol. xxiii,
p. 189, pi. iv, figs. 6—9.

—  C u v i e r i , A. Stojanoff. Ann. geol. min. Russie, vol. x, p. 121.
— — J. Nowak. Bull. Internal. Acad. Sci. Cracovie, p. 875.
— l a t u s , W. Eofjala. Ibid. (1911), p. 172, pi. iv, figs. 9, 10.
—  K o e g l e r i , H. Andert. Inoceramen d. Kreibitz-Zittauer Sand-

steingeb., p. 57, pi. v, fig. 6, pi. i, fig. 6.

Non 1827. 
? __ __

— 1832.

— 1846.

? — 1847.
? _ _

— 1850.

— 1866.

— 1872.

? _  1872—

— 1899.

— 1904.

—  C u v i e r i , S. Nilsson. Petrific. Suecaua, p. 19.
C a t il l u s  B r o n g n ia rti , Nilsson. Ibid., p. 19.
I n o c e r a m u s  u n d u l a t u s , C. H. v. Zieten. Verstein. Wiirttembergs, p. 96,

pi. lxxii, fig. 7.
—  L a m a r c k i i , A. d'Orbigny. Pal. Fran^. Terr. Cret., vol. iii,

p. 518 ,  pi. ccccxii, figs. 1— 3.

— C u v i e r i , J. Mailer. Petref. der Aachen. Kreidef., pt. 1, p. 31.
— B r o n g n ia r t i , Mailer. Ibid., pt. 1, p. 30.
— L a m a r c k i i , J. de C. Soieerby. In F. Di.von, Geol. Sussex,

p. 355 (p.385, ed. 2), pi. xxviii, 
fig. 29 ( =  I. inconstans).

— L a m a r c k i , K. A. Zittel. Bivalv. d. Gosaugeb. (Denksclir. d. k.
Akacl. d. Wissensch. Wien, Math.- 
nat. CL, vol. xxiv), pt. 2, p. 99 [23], 
pi. xv, fig. 6.

— — H. B. Geiniiz. Das Elbthalgeb. in Sachsen (Pal-
reontographiea, vol. xx, pt. 2), 
p. 50, pi. xiv, fig. 1 (fig. 4 =  
saxon ievs, Petrascheck).

—  C u v i e r i , Gcinitz. Ibid., p. 48 ,  pi. xiii, figs. 6, 7.
3. — s t r i a t u s , Geinitz. Ibid., pt. 1, p. 210, pi. xlvi, figs. 9—13;

pt. 2, p. 41 , pi. xiii, figs. 1, 2, 9, 10.
— u n d u l a t u s , J. Simiovescv. Fauna Cret. super. Urmos, p. 26,

pi. iii, fig. 2.
— B r o n g n i a r t i i , C. Airayhi. Boll. Soc. geol. Italiana, vol. xxiii,

p. 192, pi. iv, figs. 3—5.
C u v i e r i , H. Andert. Inoceramen d. Kreibitz-Zittauer Sand- 

steingeb., p. 44, pi. ii, fig. 2.



Description.— Shell inequivalve, very inequilateral, of slight, moderate or 
considerable convexity, sometimes inflated. Height greater than length. Hinge
line of variable length in proportion to the height of the shell, forming more than 
a right-angle with the anterior margin. Umbones terminal, curved inwards and 
more or less forwards; the left umbo more prominent than the right. Anterior 
marginal part of valves flattened, more or less nearly perpendicular to the plane 
of the valves, either limited by a sharp edge from the flanks or without a definite 
boundary. Anterior ear developed in some flat varieties.

The concentric folds may be absent, indistinct, or moderately or strongly 
developed, with the dorsal and ventral slopes similar or with the ventral slope 
steeper than the dorsal. Usually the folds are regular, but are not continued on 
to the posterior ear. The curvature of the folds is often nearly symmetrical; 
its convexity on the convex and on some of the flat forms is small, but is greater 
on the flat forms with a relatively short hinge. The growth-lines are distinct 
and variable in number, and are sinuous where they pass on to the posterior ear.

lie  marks.— The forms included in this species show a great amount of 
variation, and seem in that respect comparable with some species of Micraster and 
Echinucorijs. Several of the varieties have been described as distinct species, but 
the study of a large series of specimens has shown so many intermediate forms 
that one can only regard the varieties as modifications of a very plastic species. 
The features in which variation is most marked are the convexity of the valves, 
the number, strength, and curvature of the concentric folds, the distance between 
the growth-lines, the size and distinctness of the posterior ear, and the height of 
the shell.

Some forms of this species are only slightly convex (Plate L III, fig. 7, Text- 
figs. 73— 83), so that in large specimens considerable portions of the shell 
approach flatness. In other forms the valves are moderately or considerably 
convex, and sometimes inflated (Plate LII, figs. 4, 5, Text-figs. 03—68). The 
amount of convexity may remain nearly uniform throughout the growth of the 
shell, or the earlier part may be only slightly convex and the later part very 
convex— in such cases the early part resembles the adult shell of the large flat 
varieties (Figs. 04, 05). The two valves may be of nearly equal convexity (Plate 
LIT, fig. 5), or the left valve may be very convex whilst the right valve is only 
slightly convex (Plate LIT, fig. 0).

The concentric folds vary in strength, number, form, curvature and regularity. 
In the majority of cases the folds are prominent and form strong ridges (Figs. 08, 
09, 78, 8*2, 8 t), but they may become only gentle undulations (Figs. 74, 77, 81), 
and are sometimes indistinct or absent (Figs. 73, 75, 70, 79). The dorsal and 
ventral surfaces of the folds may slope equally, or the ventral slope may be 
steeper than the dorsal, giving a step-like appearance. The crest of the fold is



F ig. 63.—Inoceramus Lam arclii, Park. The type. Upper Chalk (probably zone of Micraster cor-anguinum), 
near Dover. British Museum, No. L9801. Left valve and dorsal view. Part of the posterior ear is 
concealed by flint. Natural size.



F ig. 65. F ig. 67.

F ig. 65.—Inoceramus Lam arcki, Park. Upper Chalk (probably zone of Holaster planus), Swaffham, Norfolk. 
Norwich Museum, No. 3354. Right valve, x i.

F ig. 67.—Inoceramus Lam arcki, Park. Upper Chalk (zone of H olaster planus), Newmarket. Sedgwick 
Museum, Cambridge. Right valve. Natural size.

F ig. 66.— Inoceramus Lam arcki, Park. The original of 7. Lamarcki, Mantell, ‘ Foss. S. Downs,’ p. 214, 
pi. xxvii, fig. 1. Middle Chalk (probably zone of Terebratulina lata), near Lewes (probably Mailing). 
British Museum, No. 4753. Right valve. Natural size.



F ig. 68.—Inoceramus Lam arcki, Park. The type of I . Brongniarti, Mantell, ‘ Foss. S. Downs/ p. 214, 
pi. xxvii, fig. 8. From Lewes or Brighton, probably zone of M icraster cor-anguinum. British Museum, 
No. 4751. Left valve and dorsal view. Natural size.



F ig. 70.
F ig. 71.

F ig. 70.—Inoceramus Lam arcki, Park. The original of J. Brongniarti, Sowerby, ‘ Min. Conch./ vol. v, 
p. 60, pi. ccccxli, fig. 2. Chalk. Locality and horizon unknown. British Museum, No. 43265. 
Right valve. Natural size.

F ig. 71.—Inoceramus Lam arcki var. Websteri, Mant. The type of I. Websteri, Mantell, ‘ Foss. S. Downs/ 
p. 216, pi. xxvii, fig. 2. Upper Chalk (probably zone of Micraster cor-testudinarium), South Street, 
Lewes. British Museum, No. 4759. Left valve. Natural size.

F ig. 73.

F ig. 72.— Inoceramus Lamarcki var. Websteri, Mant. Upper Chalk, Swaffham, Norfolk. Norwich Museum, 
No. 3298. Left valve and anterior view. Natural size.

Fig. 73.—Inoceramus Lamarcki var. Cuvieri. Sow. The type of Inoceramus Cuvieri, Sowerby, ‘ Trans. Linn. 
Soc./ vol. xiii (1822), p. 453, pi. xxv, figs. 2, 3, and * Min. Conch./ vol. v (1823), p. 59, pi. ccccxli, fig. 1. 
Middle Chalk (zone of Terebratulina lata), Royston. British Museum, No. -13264. Left valve. 
Natural size.



usually rounded, but in one variety ( Wrbsteri, Mantell, Plate LI 11. figs. 1, 2, 
Text-figs. 71, 72) it possesses a sharp edge. When the folds are absent the 
growth-rings become more regular. The curvature of the folds is usually small 
in the more convex specimens, but often greater in the less convex forms. The 
curvature is often nearly symmetrical, but when the posterior ear is indistinctly 
limited it tends to become unsymmetrical.

The degree of development of the posterior ear varies considerably. In some 
forms it is only indistinctly limited (Plate L III ,  fig. 7, Text-fig. 08), and then the

F i q . 7 4 . —Inoceramus Lam arcki var. Cuvieri, Sow. Upper Chalk (zone of Micraster cor-anguinum), Camp 
Hill, near Salisbury. Dr. Blackmore’s Collection. Portion of a large left valve ; posterior and ventral 
parts missing. x £.

folds and growth-lines are continued with but little alteration in curvature on to 
the ear. In other cases the ear is larger and more or less distinctly limited from 
the rest of the valve (Plate LII, fig. 4, Text-figs. 03, 05, 00, 79, 81, 8 2 ) ; in such 
cases the folds and growth-lines bend inwards at the limit, and the umbonal part 
of the valve is often narrower and more acute. In a few large, flat forms, an 
anterior ear is developed (Fig. 74).

The anterior flattened area varies in size and in the distinctness of its 
boundary. It may be nearly perpendicular to the plane between the valves 
(Fig. 81), or may be slightly concave (Figs. G3, 00, 79), or slope outwards (Figs.



/4 , 79). In some varieties the area forms a sharp edge with the sides of the 
valve (Fig. 81), in others the boundary is curved and the limit of the area is 
indistinct (Fig. 85).

In the type of / .  Luin/trclu, Parkinson (Fig. 33), the shell is inflated, and the 
posterior ear well developed and sharply limited. In forms like I.
Sowerby (Fig. 70, PI. Elf, tig. 4), the posterior ear is also well developed, but

F ig. 7o.—Inoceramus Lumarrki var. Cuvicri, Sow. Upper Chalk, Southeram, Lewes. Brighton Museum,
No. 340. Portion of a left valve resembling the type of /. lutns, Mailt. x |.

not so sharply limited as in the type of I. Lamarchi. Mantell’s /. L am arcli 
(Fig. GO) is similar to /. linnigniurti, Sowerby, but has less prominent folds and 
a more concave anterior border. /. Brongniarti, Sowerby, passes gradually into 
forms like the type of /. Brcrngniarti, Mantell (Fig. G8), in which the limit of the 
posterior ear is somewhat indistinct. Other varieties possess similar strong folds 
but. have less convex1 valves (as in /. Curieri, Mantel], Figs. G(d, 84), and these

1 In some cases the smaller convexity may be due to pressure which gradually changed the 
shape of the shell. When no fractures are seen, flattening appears to be indicated in some cases by 
the growth-lines cutting the folds obliquely.
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pass into forms with indistinct folds like the type of 1. Sowerby (Fig
73), and in some cases the folds disappear altogether.

F ig. 76.—Inoceramus LamarcJci var. Cuvieri, Sow. The type of Inoceram us  lotus, Mantell. ‘ Foss. S. Downs/ 
p. 216, pi. xxvii, fig. 10. Upper Chalk, near Brighton. British Museum, No. 5818. Left valve. 
Natural size.

7. Websteri, Mantell (Figs. 71, 72), has the posterior ear fairly well developed, 
but not distinctly limited, and resembles of Mantell; it is
characterised by the thinness of the shell and the sharp ridge-like folds, but forms



intermediate between this type and those with rounded folds occur. It may 
be convenient to adopt for this variety the name /. Lamarclci var. Websteri. It 
appears to occur mainly in the zone of Mirraster cor-test ad hi avium.

1. undulatus, Mantell (PI. LI II, fig. 3), resembles small forms of I. Brongniarti, 
Sowerby, but the folds are much smaller, more numerous, and less conspicuous, 
and the shell is thicker than usual.

F ig. 77.—Inoceramns Lam arcki var. Cuvieri, Sow. Upper Chalk (zone of Holaster planus), Swaffham, 
Norfolk. Norwich Museum. Left valve, x l.

Some small forms (PI. LI 11, figs. 1— 6), found in the Middle Chalk and in 
the zone of llolaxter jdanus, which may lie named /. Lamarclci var. apical is,1 have 
nearly equal valves, more prominent and more distinctly incurved umbones, with 
the-folds indistinct or absent, but these forms pass into others with distinct folds. 
In some of these small forms the umbo is curved anteriorly (Plate LII1, fig- 4).

1 An example of this from the Chalk Hock was figured in the 4 Quart. Jouru. Geol. Soc./ vol. liii 
(181*7), p. 381, pi. xxvii, fig. 13.



/. lotus, Mantell (Fig. 70) is a large, slightly convex form in which the folds 
have almost disappeared. In the type (Fig. 70) the postero-dorsal part of 
the valve is missing, so that in Mantell’s figure the imibonal part of the valve 
appears to be more acute than it really is (compare Fig. 75).

7. Cuvier!, Sowerby (Fig. 73) is only slightly convex, with indistinct folds, and 
is often of large size. The angle formed by the anterior margin and the hinge
line is rather larger than usual, and an anterior ear may be developed ; other forms

F ig. 78.—Inoceramus Lam arcki var. Cuvieri, Sow. Upper Chalk, Lewes. Sedgwick Museum, Cambridge.
Right valve. Natural size.

are similar (Fig. 7‘>), but have a smaller angle between the anterior margin and 
the hinge, and these pass into forms with more distinct and eventually with 
strong folds (Figs. 77, 78, 82). The varieties similar in form to Sowerby’s type, 
but with or without folds, may be termed Lam arcki var. Cuvieri (Plate L III, 
tig. 7, Text-figs. 7-3— 84). The hinge in large specimens of this variety (Fig. 80) 
is of great thickness, and portions of it are often found separately. It is thickest 
near the umbo, and becomes thinner towards the posterior end. The ligament 
pits are numerous, shallow, and two, three, or more times higher than long,



F ig. 79.—Inoccramus Lam arcki var. Cuvieri, Sow. Zone of Holaster planus, Borstal. Mr. Dibley’s Collec
tion. Bight valve and anterior view, x

F ig. 80. — Iuoceramus Lam arcki var. Cuvieri, Sow. Zone of Terebratulina lata, Royston. Sedgwick Museum, 
Cambridge. Portion of left hinge. Natural size.



reaching tlieir maximum height not far from the umbo. The variety Cuvien 
ranges from the zone of Terebratulina lata to the zone of Micraster cor-auguinum.

L Mautelli, de Mercey,1 from the zone of Micraster cor-anguinum , appears to 
be a large form of I. Lamarck/ var. Cuvieri, in which an anterior ear is developed ; 
it is similar to a specimen (Fig. 74) obtained by Dr. Blackmore from the zone of 
Micraster cor-anguinum of Camp I fill near Salisbury.

F ig SI.-—luoc.pramui Lam arcki var. Cuvien, Sow. Zone of Terebratulina la ta , Blue Bell Hill, Btirham.
Mr. Dibley’s Collection. Left valve with posterior part missing; anterior view of the same valve, x

/. percostatns, Midler2 (especially the example figured by Petrasclieck3), seems 
to be closely allied to I. Lamarcki var. Webster!.

Types.— /. Lam arcki, Parkinson (Fig. 03), from near Dover (probably zone of
1 ‘ M e m .  S o c .  L i n n .  N o r d  d e  la  F i a n c e , ’ vol.  iv ( 1 8 7 7 ) ,  p .  3 2 4 .  pis. i, ii. B a r r o i s  ‘ A n n .  S o c .  

g co l .  N o n ! , ’ vol.  vi (1 8 7 1 1 ) ,  p . 4 5 4 ,  pi.  iv.

2 1 J i i l i r b .  d .  k .  p r e u s s .  g e o l .  L a n d e s a n s t .  u .  B e r g a k a d .  fin* 1 8 8 7 ’ ( 1 8 8 8 ) ,  p .  4 1 3 ,  p i .  x v i i ,  f ig .  3 .

3 ‘ J a h r b .  d .  k .  k .  g e o h  R e i c h s a n s f v o l .  lv i  ( 1 9 0 6 ) .  p .  1 6 3 ,  f ig .  2 .  A l s o  I .  G l c i t z i f e  a n d  / .  K l e r n i ,  

A n d e r t ,  * I n o c e r a m e n  d .  K r e i b i t z - Z i t t a u e r  S a n d s t e i n g e b . ’ ( 1 9 1 1 ) ,  p p .  4 8 ,  5 2 ,  p i .  i,  f ig .  3 ,  p i .  ii,  f ig . 8 .



Micraster cor-angm num ); in the British Museum, Xo. L980J. This specimen an as 
first recognised as the original of Parkinson’s figure by Mr. C. D. Sherborn.

F ig. 82 .—Inoceramus Lamarck i var. Cuvieri, Sow. Chalk; locality and horizon unknown. British Museum,
No. L2BJKX). Eight valve, x J.

] ..Cuvieri, Sowerby (Fig. 78), from tlie Middle Chalk of Royston (zone of 
T erebratulinalata); in the British Museum, Xo. 43:204.

I. Lamarclci,Mantell (Fig. 00), from the Middle Chalk near Lewes (probably
from Mailing, zone of Terebratulina la ta ) ; in the British Museum, Xo. 4753.
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1. Cuvieri,Mantell (Figs. 09, 84), both from the zone of
of Southeram ; in the British Museum, Nos. 5845, L22094.

I. Brongninrti,Mantell (Fig. 08), from Lewes or Brighton (probably zone of
Micraster cor-anguinum) ; in the British Museum, No. 4751.

F ig, 83.—Anterior view of specimen shown in Fig. 82. x

I. Websteri,Mantell (Fig. 71), from South Street [ =  Southeram], Lewes
(probably zone of Micraster cor-testudinarium); in the British Museum, No. 4759.

I. undidatus,Mantell (Plate L III, fig. 3), from Southeram, Lewes (probably
zone of Holasterplanus); in the British Museum, No. 4707.



F ig . 84.—Inoceramus Lam arcki var. Cuvieri, Sow. The original of I. Cuvieri, Mantoll, * Foss. S. Downs,’ p. 213, 
pi. xxviii, fig. 1. Zone of Micraster cor-anguinum  of Soutkcram. British Museum, No. 5845. x A.

F ig. 85.—Inoceramus Lamarcki, Park. Upper Chalk (? zone of Holaster planus), locality unknown. 
Museum of Practical Geology, No. 21237. Variety with concave anterior area. Right valve and 
anterior view, x



F ig. 86.—Inocevamus. A variety connecting I. Lamarclci with I. involutus. Upper Chalk, probably Kent. 
Sedgwick Museum Right valve displaced. Posterior view, x |.

F ig. 87.—Anterior view of specimen shown in Fig. 86. Natural size.



I.h itw s*, Mantel! (Fig. 7b), from the Upper Chalk near Brighton ; in the British 
Museum, No. o8d8.

L Hroiujniarti, Sowerby, 1823 (Fig. 70). Locality and horizon unknown ; in 
the British Museum, Xo. 43205.

The small specimens from the zone of J i l n / n r l n n a ' l l a  C  n  f i e r i  near Cambridge, 
figured by Etheridge as 1  u n c a r t  n u t s  p r o L l a n a f i a t s ,  are in the Museum of Practical 
Geology (Xos. 2 1 2 3 0 -  21232).

D i s t r i b u t i o n .— I .  f j a m a r r h i  ranges from the zone of I i l n j u r l n m e l l a  ( ' u r i c r i  to the 
zone of M i  e ra  s t a r  cne-a nr/n i  n it m  . l

Zone of Tihijiichonella C n rirr i: St. Catherine’s Ilill (Winchester), the Isle of 
Wight, Cuxton, Burliam, Dunton Green, the Sussex coast, Dover, Ilitchin, Foul- 
bourn near Cambridge, the Yorkshire coast.

Zone of T e r c L r a t n l i n a .  l a t a  : Ilooken (South Devon), the Isle of Wight, Cuxton, 
Blue Bell Hill (Bin-ham), Dunton Green, Kenley, Westerham, Lewes, the Sussex 
coast, Holborough near Rochester, Dover, Guilford Colliery (Coldred near Dover), 
Hitchin, Royston, the Yorkshire coast.

Zone of llnlastar planus : The South Devon and Dorset coasts, the Isle 
of Wight, Winchester, Homington (Salisbury), Cuxton, Borstal, Whytelenf 
(Warlingham), the Sussex coast, Dover, Xewmarket, Swaffham (Xorfolk), 
Westacre, Xarborough, the Yorkshire coast. Chalk Rock of Cuckhamslev.

Zone of M i r n t s f e r  c o r - t c s t u < H n a r i n u i  : The South Devon and Dorset coasts, the 
Isle of Wight, Borstal Fort, Borstal Manor pit, Chatham, Lewes, the Sussex coast, 
Dover, Wharram Percy, the Yorkshire coast.

Zone of M irrasta' cor-antjuiiunn : The Dorset coast, the Isle of Wight, Camp 
Hill (Salisbury), Micheldever, Harefield, Southeram, the Sussex coast, St. 
Margaret’s, Tlianet, the Yorkshire coast.

Senonian of Hahlon.

I Nor k ram rs iNvoi.rrrs, S n i r r r h ;/, 1828. Text-figs. 88— 04.

1828. I n o o e r a m v s  i n v o l u t u s , J .  </c C. S u m  rhy. M i n .  Conch., vol. v i ,  ]>. 160,
pi. dlxwiii, fi ŝ. 1 — 3.

1841 — — F. A. llnmrr. Die Verstein. cl. liord-deutsch.1 8 4 1 .

1 8 o 0 .

1 8 4 0 .

Kreidegeb., p. 61.
—  A .  •1 ' O r h i y n i / .  P u l .  F r a n c .  T e r r .  C r c t . ,  v o l .  i i i,  

p .  5 2 0 .  p i .  c c c c x i i i ,  figs. 1 —3 .  

L a m a r c k i i , </’ t ) r l n y n y .  I b i d . ,  p .  5 1 8 ,  p i .  c c i - c x i i .  

i n v o l u t u s , d'Oi'biyny. P r o d r .  d e  P a l . .  v o l .  ii,  p . 2 5 0 .



1850. I n o c k k a m u s  i n v o l u t e s , J. J? C. Smcerby, in F. Di.ron. Geol. Sussex, p.
355 (p. 386, ed. 2), pi. xxviii, fig. 32.

1854. - — J. Morris. Cat. Brit. Foss., ed. 2. p. 169.
1863. — — A. r. Strombeck. Zeitscbr. d. deutsch. geol.

Gesellscb., vol. xv, p. 127.
1871. ( V o l v i c e r a m c s )  i n v o l u t u s , F. Stoliczka. Palaeont. Iudicn,

Cret. Fauna S. India, vol. 
iii, pp. 394, 401.

1875. — i n v o l u t u s , C. Drmcq. Assoc*. Franc. A vane. Sci. (Lille,
1874), p. 367.

1876. — — D. Brauns. Zeitsclir. f. d. gesanmit. Natunviss.. 
vol. xlvi, p. 379.

1877. — — C. Heldliter. Palaeontograpbica, vol. xxiv, p. 27*2.
1878. — — C. Baeroir. Ann. Soc. geol. du Nord, vol. v, 

p. 475.
1888. ( V o l v i c e k a m u s )  i n v o l u t u s , G. Mriller. Jalirb. d .  k .  preuss.

geol. Landesanst. fiir 1887, p. 411, 
pi. xvi, figs. 3, 4.

— — i n v o l u t e s , A. Peron. Hist. Terr. Craie S.E. du Bassin
Anglo-Parisien, p. 157.

1901. — — F. Sfnnn. Jalirb. d. k. preuss. geol. Landesanst.
fiir 1900, vol. xxi, p. 91, pi. ix, fig. 4.

190*2. — A. Wulleunnin. Liineburg. Kreide (Abliandl. d.
k. preuss. geol. Landesanst. 
n . f . ,  37), p. 68, pi. i, fig. 4 ;  
pi. ii, figs. 7, 8.

190(5. — — G. Snmlen l̂xi. Bull. Intern. Acad. Sci. Cracovie, 
p. 721.

1909. — — J. Nowak. Ibid., p. 874, pi. xlvi, figs. 4, 5.
1910. — — J. Bbhm. Ccntralbl. fiir Min., etc., p. 741.

Ih'scrijffiun .— Shell very ine<|iiivalve and very inequilateral. Right valve oval 
or semi-oval in outline ; usually slightly convex, but sometimes either more convex 
or nearly Hat, with the marginal part in old specimens forming an obtuse angle 
with the earlier part. Length greater than height. Anterior and ventral margins 
rounded ; posterior margin forming usually an obtuse angle but sometimes nearly 
a right angle with the hinge. Umbo usually inconspicuous, at or near the 
anterior end of the hinge-line. Hinge-line equals about three-quarters of the 
length of the valve. Postero-dorsal marginal part convex near the hinge and 
separated by a sharp furrow from the remainder of the valve. Ornamentation 
consists of strong, somewhat irregular concentric folds, with an unsymmetrical 
curvature; the folds are separated by broad, concave interspaces. In casts of this 
valve, and sometimes in the shell itself, radial markings are seen in the concave 
interspaces.

Left valve much larger than the right, inHated, more or less considerably



Fig. 88.—Inoceramus involutus, Sow. Upper Chalk, locality unknown. The ty jc . British Museum, No.
432(38. Left valve. Natural size.

Fia. 89.-— Inoreramn* involutus, Sow. The original of the specimen figured in Bixon’s 4 Geol. Sussex/pi. 
xxviii, fig. 32. Upper Chalk, Charing. Flint cast. British Museum, No. L83. Natural size.
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Fin. QO.—Inoceramus involatiis, Sow. Upper Chalk, probably Kent. British Museum, No. L4917. Posterior 
view. Uinbonal part of left valve missing. Natural size.

F ig . 01.—Anterior view of specimen shown in Fig. 90. Natural size.
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spiral; with a very large umbo near the anterior end, curved inwards and 
forwards. Surface nearly smooth, except for the presence of growth-lines.

The hinge (Fig. 94) curves at either end ; it is thinnest near the umbo and 
becomes thicker towards the posterior end. The ligament-pits are deep, almost 
square, but sometimes oblong, and increase in height from the umbo posteriorly.

Fio. 92.—Ri^ht valve and part of left valve of specimen shown in Fi^s. 1M.», 91.

Affinities.— I. involntns is the type of the genus or sub-genus Volcicceamns of  

Stoliczka. In general appearance this differs considerably from other species of  

Inoeeramus, so that its separation as a distinct genus or sub-genus seems at first 
sight quite justifiable; but the study of a large number of specimens of L in  mint ns 
and I. Lam arcki shows that these two species arc very closely allied, and that the 
former has almost certainly descended from the latter. Such being the case it 
follows that these two species are more nearly related to one another than are



several species which are placed by all writers in the genus Lmcrruinus. In this 
respect Yolrireranmx is exactly comparable with Actinocemmua (p. 208).

A fairly complete passage can be traced from 7. LtunarrH  to 7. inruluftts. In 
some forms of I. Lnmnrrl'i the valves become more unequal than usual, the left

Fio. V>.'5.—In ore ram'is incttlntns. Sow. Upp*r Chalk, locality unknown. British Museum, Xo. L210U5.
Anterior view of left valve. x ;.

valve being relatively larger and with less distinct folds, and the right relatively 
less convex and its anterior area slightly concave (Fig. 85). These are connected 
with some varieties of /. incolutms* by intermediate forms (Figs. 80, 87) in which 
the left valve possesses nearly all the characters of 7. inrolutus but is less curved 
and possesses a concave anterior area, whilst on the right valve the folds are 
almost as prominent as in 7. incolittus, but the flattened or concave anterior area



and a relatively short hinge are still retained, and the right valve is still convex 
and has a concave anterior area. A variety of 7. involutus links such intermediate 
forms with typical examples of involutus; in that variety the right valve is rather 
more convex than in typical forms, the left valve is not so distinctly spiral, some 
trace of the anterior flattened or concave* area is still retained, and the hinge-line 
is rather shorter relatively.

F ig. 9 k —Inoceramus involutus, Sow. Upper figure : Zorn* of Micraster ror-nnguinum, Gravesend. Sedgwick 
Museum, Cambridge*. Kight valve with marginal growth round the hinge. x $.

Lower figure: Hinge of right valve* ; Upper Chalk. Norfolk. Norwich Museum, No. 335.~>. The anterior 
part of the hinge is partly concealed by the marginal growth of the shell, x |.

7. umbonatns, Meek and Hayden,1 from Fort Benton, Missouri, is, as stated by 
Meek, very closely allied to, and perhaps identical with, 7. involutus. Another 
related form is 7. exogyroidvs, Meek and Hayden.2 Both are regarded as synonyms

1 ‘ Invert. Cret. and Tert. Foss. U. Missouri’ (1876), p. 44, pi. iii, fig. 1 : pi. iv, figs. 1, 2.
2 Ibid., p. 46, pi. v, fig. 3.
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of I. invohitus by Barrois. T. Koeneni, Muller,1 is probably a variety of 
I. invohitus in which the right valve is more convex and its umbo more prominent 
than usual.

The right valve of the specimen figured by d’Orbigny (1840, pi. ccccxii, 
figs. 1, 2) as I. La mar chi is an example of /. invohitus; but the left valve (fig. 3), 
if it belongs to the same individual, is probably incorrectly drawn.

Remarks.— Examples of this species often reach a large size, and in such cases 
the hinge (Fig. 94) may attain a considerable thickness, but portions of it are 
not often found separately. In old specimens the marginal part of the right 
valve grows obliquely or almost at right angles to the earlier part, and the folds 
become indistinct or disappear altogether; and in the right valve this marginal 
growth sometimes occurs along the hinge, owing no doubt to the increase in size of 
the left valve in which it then fits like an operculum (Fig. 94). The length varies 
in proportion to the height, so that in some forms the right valve becomes nearly 
circular.

Types.— The type (Fig. 88) is in the British Museum, No. 43208 ; its locality is 
unknown. The specimen figured in Dixon’s ‘ Geology of Sussex ’ (Fig. 89) is also 
in the British Museum, No. L83 ; it is a flint cast and came from the Upper Chalk 
of Charing.

Distribution.— I. invohitus is found in the zone of Micraster cor-testutlinariuni 
and the lower part of the zone of M. cor-anguinuni, being particularly common at 
the latter horizon.2

Zone of M. cor-tcstiulinarium: Chatham, Dover, and Seaford, Sussex.
Zone of M. cor-ancjuinum : Winchester, Quidhampton, Mapledurham, Thanet, 

St. Margaret’s, Guilford Colliery (Coldred near Dover), the Sussex coast, Lewes, 
Haling pit (South Croydon), Strood, New Brompton (Chatham), Gravesend, 
Harefield near Rickmansworth, Bury St. Edmunds, Sahain Toney, Thetford, 
Brancaster, and other places in Norfolk. Between the zones of M. cor- 
testiulinarium and M. cor-anguinum near Beverley, Yorkshire. Senonian of 
Haldon.

TxocEiiAMrs c o h d i f o h m i s , Soicerbi/, 1823. Plate L III, fig. 8. Plate LIV, figs. 2—4.

1823. I n o c e r a m u s  c o r d i f o r m i s , J. dt; C. Sowerby. Min. Conch., vol. v, p. til.
pi. cccexl.

183C». — — A. Goldfuxs. Petref. Germ., vol. ii, p. 113,
pi. cx, fig. 6b (not 6a).

‘ Jahrb. d. k. preuss. geol. Laudesanst.’ fur 1887 (1888), p. 412, pi. xvii, fig. 1.
2 This species has been recorded bv Griffith and Brydone from the Uintacrinus band of the 

Marsujntes zone of Roplev, Hampshire ; and by Barrois from the zone of Actinocamax quadratus of 
New ha veil.



1854. I n o c e r a m u s  c o r d i f o r m i s , J. Morris. Cat. Brit. Fuss., ed. 2, p. 169.
1897. — R. Leonhard. Palieontographica, vol. xliv, ]». 48.
1898. H a e n l e i n i , G. Miiller. Mollusk. Untersen. v. Braunschweig

u. Ilsede (Abhandl. d. k. preuss. 
geol. Landesanst., n . f . ,  25), p. 41, 
pi. v, fig. 7; pi. vi, figs. 1, 2.

? 1911. — c o r d i f o r m i s , W. Rogala. Bull. Internat. Acad. Sci. Ciacovie,
p. 170, pi. iv, fig. 2.

Non 1904. — — C. Airaghi. Boll. Soc. geol. Italiana, vol. xxiii,
p. 189, pi. iv, figs. 6—9.

Description.— Shell inflated, equivalve, very inequilateral, rounded. Anterior 
margin more or less nearly straight or undulating, but rounded in large specimens. 
Ventral and posterior margins more or less sinuous. Anterior part of valves 
more or less flattened and often nearly perpendicular to the plane between the 
valves. Postero-dorsal part of valves much compressed and usually wing-like. 
Hinge equal to more than half the height of the shell. Umbones terminal, large, 
prominent, curved inwards and forwards. A broad, shallow sulcus extends from 
behind the umbo to the postero-ventral extremity and separates two broad, 
rounded ridges. A similar sulcus may extend from the front of the umbo to the 
opposite ventral margin.

Ornamentation consists of broad, rounded, concentric folds, which bend 
upwards where they cross the two radial sulci. The folds become less distinct 
on the anterior and postero-dorsal parts than on the sides of the shell. Numerous 
close-set growth-lines are present.

nities.— I. H aenleini, Midler,1 from the lower part of the Lower Senonian of 
Brunswick and Ilsede, seems to be hardly distinct from I. cordiformis. The 
smaller English specimens agree very closely with one of the examples figured by 
Muller (pi. v, fig. 7).

I. cordiformis resembles some of the more convex forms of I. Lam a rein, 
Parkinson, from which it is distinguished by the equal size of the valves and the 
presence of radial sulci. The specimen, figured (PI. LIV, fig. 1), connects this 
species with I. Lam arck i.

Rem arks.— Goldfuss’ fig. <>/; is a copy of Sowerby’s figure ; his fig. (\a is the 
type of I. sa.ennimsy Petrascheck.

Type.— In the British Museum, No. 43277, from the Upper Chalk (zone of 
Micraster cor-anguinum) of Gravesend (PI. L III, fig. 8).

Distribution.— Zone of Micraster cor-testudiuarium  of Clanfield (Hampshire), 
and Wharram Percy (Yorkshire). Zone of Micrastrr cor-anguinum of Gravesend, 
Micheldever, and Porton. Uiutacrinus band of Salisbury. Senonian of Haldon.

1 ‘ Mollusk. Uutersen. v. Braunschweig u. Ilsede' P- pi- v. hg. 7 ; pi. vi, tigs. 1, 2.



Inocf.ramis c o s t e i . i.a t i ' s , sp. nov. Plate LIV, figs. 5—7.

1897. I noceramus, sp., H .  Woods. Quart. Journ. Geol. Soc., vol. liii, p. 381,
pl. xxvii, figs. 14—17.

Description.— Shell small, very inequilateral, rather higher than long, of 
moderate convexity— the greatest convexity being between the umbones and the 
postero-ventral extremity. Umbones terminal. Hinge equal to about three- 
quarters of the length of the shell, and forming more than a right angle with the 
anterior margin. Anterior margin moderately convex, ventral margin very 
convex, posterior margin slightly convex.

Right valve with a small, pointed, slightly curved umbo. Posterior and postero- 
dorsal parts of the valve flattened A small, flattened antero-dorsal area is nearly 
perpendicular to the plane of the valves.

Left valve more convex than the right ; postero-dorsal part compressed, but 
not forming a definite ear. Umbo narrow, pointed, curved inwards, larger and 
more prominent than the umbo of the right valve. Antero-dorsal area larger 
than on the right valve.

Concentric ribs narrow, sharp, usually widely separated; interspaces broad 
and shallow. The curvature of the ribs is very unsymmetrical; the ventral part 
is very convex, the posterior part only slightly convex.

Remarks.— This species is fairly common in the Chalk Rock. All the speci
mens seen are casts. Some examples, which appear to be a variety of this species, 
have small ribs of uniform size.

Affinities.— This species appears to be related to some forms of I. Lam arcki, 
Parkinson, but the left umbo is narrower, more pointed, and less curved; the line 
of greatest convexity is more oblique to the hinge-line, and the posterior and 
postero-dorsal parts of the valves are more compressed.1

Type.— From the Chalk Rock of Cuckhamsley, in the Sedgwick Museum, 
Cambridge.

Distribution.— Chalk Rock of Dover, Guilford Colliery (Coldred near Dover), 
the Sussex Coast, south-east of Calstone Willington, Cuckhamsley, Blount’s Farm 
near Marlow, Luton, Wallington near Baldock, Barley near Royston, and 
Underwood Hall near Dullingham. Zone of Holaster planus of South Devon, the 
Dorset Coast, the Isle of Wight, Lichfield (Hants), Winchester, etc.2

1 Compare also I. undulalus, Rogala, ‘ Bull. Internat. Acad. Sci. Cracovie’ (1911), p. 171, pl. iv, 
tig. 7, and I. Frechi, Andert, ‘ Inoceramen d. Kreibitz-Zittauer Sandsteingeb.’ (1911), p. 51, pl. i, 
fig. 8.

2 Recorded by Rowe from the zones of Terebratulina lata and Micraster cor-anguinum of Dover.



Inoceramus dicmtatus, Sowerby, 1820. Text-fig. 05.

1829. I n o c e r a m i t s  d i g i t a t u s , J . <lr C. Sowerby. Min. Couch., vol. vi, p .  215,
pl. <lciv, fig. 2.

1854. J. Morris. Cat. Brit. Foss., eil. 2, p. 169.
? 1875. C. Drcocq. Assoc. Frai^. Avanc. Sci. (Lille,

1874), p. 368.

Rem arks .— This species attains a large size, but is known only by small

Fig. 95.—Inoceramus <li<jitntus, Sow. Tho typo. From tlm Drift (ilorivcl from the Chalk). British
Museum, No. 15̂ 75. x ;.

portions of the shell of which the exact horizon cannot be determined. The 
ornamentation consists of broad, rounded, radial folds, which diverge very 
gradually and are separated by broad rounded interspaces. Small concentric 
ribs occur, and at distant intervals, broad, gentle, concentric folds can be traced. 
The form referred to I. diijitatus by Scldiiter differs from that species in having



diverging and distinctly curved ribs. 1. diyitatus appears to be closely allied to 
/. subcard issoides, Scldiiter.

Type. — From the Drift (derived from the Chalk); locality unknown. In the 
British Museum, Xo. 43,273.

Distribution.— No undoubted specimens obtained directly from the Chalk have 
been seen.

I nocekamcs pinniformis, Willett, 1871. Text-fig. 9(5.

1871. I nocekamus pi nni formi s , 11. Willett. Cat. Civt. Foss., Brighton Mus.,
p. 40, no. 34*2.

Description.— Shell very large, much higher than long, of moderate convexity, 
with a posterior wing-like part.

Ornamentation consists of broad, strong, widely separated concentric folds 
which have a nearly symmetrical curvature; the ventral slopes of the folds are 
rather steeper than the dorsal; in the interspaces are small (sometimes indistinct) 
concentric folds, which give a more or less marked tuberculate character to the 
radial ribs. The latter are rounded, rather numerous, sometimes partly or com
pletely divided by a median furrow, and are continued on to the dorsal surfaces 
of the strong concentric folds, but are absent or indistinct on the ventral surfaces.

Rem arks .— A portion of a large Inoceramus named /. pinnifonnis by Willett 
resembles 7. sitbcardissuidcs, Scldiiter,1 but differs from that species by the more 
numerous radial ribs and the absence of a broad furrow extending from the umbo 
in a postero-ventral direction.

Tt/pc.—In the Brighton Museum.
Distribution.— Upper ( 1halk (zone of Arfinormuaw quadratns) of Brighton, and 

three miles east of Sled mere, Yorkshire.

1 ‘ Palaeontographica,’ vol. xxiv (1877), p. 271, pi. xxxvii ; Bairois, ‘ Ami. Soc. gcol. Nord.,’ 
vol. v (1878), p. 474; Wollemann, ‘ Tmnelmrg. Krcido’ (1902), p. 70; Wegner, ‘ Zeitschr. d. 
dcutsch. geol. Gcscllsch.,’ vol. lvii (1907)), p. 169; 1. Gosse/cti, Dccoeq, ‘ Assoc. Fraix;. Avunc. Sci.,’ 
1874 (1875), p. 371.



Fia. 9*>.— Inoceramus pinni/nnnis, Willett. TJppc»r Clmlk (zone of Actinocamax 7uadratus), Brighton. 
Brighton Museum, No. 342. Portion of right valve, x



I n OCERAMUS CORRUGATES, s p .  110V. Text-fig. 0 7 .

R e m a r k s .— This species is at present known only by a small portion of one 
valve. It is of the same general type as /. < U < ji t a t u x , Sowerby, I .  i r i n n i f o r m i s ,  

Willett, and /. s i i b r a n l i K s o i d e s ,  Schli'iter, but owing to the presence of broad, 
strong radial folds the radial ribs are arranged in groups of four or five. The

Fio. 07.—Innreramns rorrugntns, sp. nov. Upper Chalk, Wouldham Cement Quarry, Grays. British 
Museum, N<>. L22fj2K (discovered and presented l»y Col. C. E. Shepherd). Natural size.

concentric folds arc strong and have a steep ventral, and a gentle dorsal slope. 
The growth-lines are distinct and regular. I .  and the other species
mentioned may be compared with I .  I w i m e n s i s ,  Decocq,1 which is of the same 
type as I .  L a m a r c k i  but possesses two radial folds due to the presence of a medial 
sulcus.

D i s t r i b u t i o n .— Upper Chalk, Wouldham Cement Company’s Quarry, Grays, 
Essex.

1 B a r r o i s ,  ‘ A n n .  Soe.  g co l .  d u  N o r d , ’ vol. vi ( 1 8 7 0 ) ,  p. 4 5 5 ,  p i .  5 ,  figs. 1 ,  2 .
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F a  mill/— OSTREID^E, Lam arck.

[Omitted from Vol. I, p. 223.]

The great difficulties in the systematic study of the Ostreidse have been 
felt by nearly all writers,1 and are due mainly to the extraordinary variation 
in. the form of the shell. This variation has been brought about by changes in the 
physical conditions of habitat, and particularly by differences in the character of the 
surface to which the left valve is fixed; it is found that the mode of growth and 
ultimate shape of the shell are determined mainly by the size, shape, and position 
of the attached surface, so that commonly any one species shows an amazing variety 
of forms which can, however, be linked together by large series of specimens. A 
further difficulty in the systematic study of oysters is due to the fact that the shell 
usually possesses little or no ornamentation.

Various generic or sub-generic divisions have been proposed for the Ostreidge, 
e. <j. Ostrea, Loplia ( =  A ledryonia), Arctostrea, Exogyra, Amphidonta, Gryphxa, 
Pycnodonta, Gryphxostrea ;  but it appears to me that the phylogenetic relationship 
of the species of oysters is more complex than is represented by these divisions, 
and that a natural grouping can only be established when more is known of the 
evolution of the species. The forms with radial folds have usually been grouped 
together under the name A ledryonia  ;  but there can be no doubt that such folds 
have originated independently in more than one line of descent, and their presence 
does not necessarily indicate close relationship. Thus, for example, Ostrea semi- 
plana, which has been commonly referred to Aledryonia, appears to be more closely 
allied to Ostrea vesicularis than to any species of A ledryonia. The Cretaceous 
forms which have been referred to Gryphxa clearly owe their grypheate character 
to the small size of the attached surface,2 and can be traced into forms having the 
characters of Ostrea. In studying the Upper Cretaceous oysters of Tunis, Peron3 
has already noticed that some individuals of a species may present the characters 
of Ostrea, whilst others are exogyriform or grypheate. In the Chalk of England 
Ostrea semiplana is usually ostreiform, but occasionally, when the attached surface 
is behind the umbo, the shell is at first exogyriform, but afterwards becomes 
ostreiform.

1 See, for example, the remarks of Hill and Vaughan, “ Lower Cretaceous Grvphaeas of the Texas 
Region” ( ‘Bull. U.S. Geol. Survey,’ No. 151, 1898), p. 2-4; and Peron, “ Descript. Bracli., etc. 
Terr. Cret. Tunisie ” (1890—91), pp. 105— 109.

- See R. T. Jackson, “ Phylogeuy of the Pelecvpoda. The Avieulidie and their Allies ” ( ‘ Mem. 
Boston Soc. Nat. Hist.,’ vol. iv, 1890), p. 317 H. Douville, ‘ Bull. Soc. geol. France,’ ser. 4. vol. x 
(1910), pp. 635, 642.

3 Op cit., p. 107.



In this work Exogyra is retained as a genus since the species dealt with seem to 
be genetically related, but it is probable that the exogyriform type has originated 
independently in some earlier deposits. It is even possible that a few species 
referred to Ostrea may have arisen from an exogyriform type by the increase in the 
size of the attached surface, and the gradual loss of the spiral character of the 
umbo.

In the Ostreidse, perhaps even more than in the case of Inoceramus, the number 
of figures which can be given is altogether insufficient to convey an adequate idea 
of the great variability of the species. It is only by the study of very extensive 
collections of specimens that one can hope to arrive at satisfactory conclusions.

Genus—Ostrea, Linn%as, 1758. 

(‘ Syst. Nat.,* ed. 10, p. 696.)

Ostrea diluviana, L . Text-figures 98 -138 .

1767. Ostrea diluviana, Linntvus. Syst. Nat., ed. 12, p. 1148.
1768. G. W. K norr and J. E . M. Walch. Recueil. Mon. Catastr. Petrificat.,

vol. ii, p. 123, pi. D ii, figs. 5, 6.
1779. “ Gryphite,” B . Faujas-St.-Fond. Hist. nal. Mont. St. Pierre de Maes-

tricht, p. 151, pi. xxiv, figs. 1, 2.
1806. Ostrea pectinata, Lamarck. Ann. du Museum, vol. viii, p. 165; vol. xiv,

1809, pi. xxiii, f. 1.
—  —  c a r i n a t a , Lamarck. Ibid., vol. viii, p. 166.

1811. — f r o n s , J . Farkinson. Organic Remains, vol. iii, p. 217, pi. xv,
fig. .4.

1813. Ostracites plicatissimus, E . T. v. Schlotheim. In Leonhard’s Taschenb.
fur Min., vol. vii, p. 112.

1819. Ostrea colubrina, Lamarck. Anim. sans Vert., vol. vi, p. 216 (non
Goldfuss).

— — carinata, Lamarck. Ibid., p. 216.
—  —  d i l u v i a n a , Lamarck. Ibid., p. 214.

1821. Ostracites diluvianus, G. Wahlenberg. Petrific. Tellur. Suecana?, p. 58.
1822. OsffREA carinata, J. Sowerby. Min. Concli., vol. iv, p. 89, pi. ccclxv.

— — — G. B. Sowerby. Genera Recent and Foss. Shells, No.
vi, fig. 1.

— —  s e r r a t a ,  G. Cuvier and A . Brongniart. In Cuvier’s Ossemens
Foss., vol. ii, pt. 2, pp. 251, 599, pi. iii, fig. 10.

— —  c a r i n a t a , Cuvier and Brongniart. Ibid., pp. 320, 599, pi. iii,
fig. 11.

1824. — macroptera, J. de C. Sowerby. Min. Concli., vol. v, p. 105, pi.
cccclxviii, figs. 2, 3.



1832.

1833.

1835.

? _
1836.

1837.

? _

1839.

1841.

1845.

1845-1
1846.

O s t r e a  d i l u v i a n a , S. Nilsson. Petrific. Suecana, p. 32, pi. vi, figs. 1, 2.
— — G. P. Deshayes. Hist. nat. Yers et Mollusques

(Encycl. method.), vol. iv, pi. 
clxxxvii, figs. 1, 2 ; pi. clxxxviii, 
figs. 1, 2.

— c a r i n a t a , Deshayes. Ibid., vol. ii, p. 301 ; Planches, vol. iv,
pi. clxxxvii, figs. 3—5.

— — A. Goldfuss. Petref. Germ., vol. ii, p. 9, pi. lxxiv,
fig. 6.

— p e c t i n a t a , Goldfuss. Ibid., p. 9, pi. lxxiv, fig. 7.
— p r i o n o t a , Goldfuss. Ibid., p. 10, pi. lxxiv, f i g .  8 .

—  s e r r a t a , Goldfuss. Ibid., p. 10, pi. lxxiv, fig. 9.
—  d i l u v i a n a , Goldfuss. Ibid., p. 11, pi. lxxv, fig. 4.

A l e c t r y o n i a  D e f r a n c i i , G. Fischer de Waldheim. Bull. Soc. Iinper. Nat.
Moscou, vol. viii, p. 113, pi. iii.

— F e r u s s a c i , Fischer de Waldheim. Ibid., p. I l l ,  pi. iv. 
O s t r e a  r e t u s a , J. de C. Soiverby. Trans. Geol. Soc., ser. 2, vol. iv, p|>.

338, 361, pi. xiv, fig. 4.
—  d i l u v i a n a , W. Hisinger. Lethrea Suecica, p. 49, pi. xiv, fig. 5.
— — F. Dujardin. Mem. Soc. geol. de France, vol. ii,

p. 230.
— g r e g a r i a , F. C. L. Koch and W. Bunker. Beitr. nord-deutsch.

Oolithgebild., p. 50, 
pi. vi, fig. 2.

— r e c t a n g u l a r i s , F. A. Rijmer. Yerstein. nord-deutsch. Oolithen-
geb., Nachtrag, p. 24, pi. xviii, 
fig. 15.

— d i l u v i a n a ? ,  H. B. Geinitz. Char. d. Schicht. u .  Petref.des siichs.
Kreidegeb., pt. 1, p. 19.

— m a c r o p t e r a , F. A. Burner. Die Yerstein. d. nord-deutsch.
Kreidegeb., p. 45.

— c a r i n a t a , Romer. Ibid., p. 45.
— s e r r a t a , Rdmer. Ibid., p. 45.
— c a r i n a t a  e t  O. p r i o n o t a , E. Forbes. Quart. Journ. Geol. Soc.,

vol. i, p. 250.
— d i l u v i a n a , H. B. Geinitz. Grundr. d. Yerstein., p. 478.
— c a r i n a t a , A. E. Reuss. Die Yerstein. der b o h r n .  Kreideformat.,

pt. 2, p. 38.
—  d i l u v i a n a , Reuss. Ibid., p. 38, pi. xxx, figs. 16, 17 ; pi. xli, fig. 1;

pi. xiv, fig. 1. •
— c a r i n a t a , A. Leymerie. Statist, geol. min. de l’Aube, Atlas, p i .  v ,

fig. 19.
— p e s - l e o n i s , E. Forbes. Trans. Geol. Soc., ser. 2, vol. vii, p. 156,

pi. xviii, fig. 5.
— m a c r o p t e r a , A. d'Orbigny. Pal. Fran9* Terr. Cret., vol. iii, p. 695.

pi. cccclxv.
— c a r i n a t a , d'Orbigny. Ibid., vol. iii, p. 714, pi. cccclxxiv, figs.

1—5.



1849.

1850.

1852. 
1851—!

1853.

1854.

1855.
? 1859.

1863.

1868.

1869.

O s t r e a  f r o n s , d'Orbigny. Ibid., vol. iii, p. 733, pi. cccclxxxiii.
— M i l l e t i a n a , d'Orbigny. Ibid., p .  712, pi. cccclxxii, figs. 5—7.
— d i l u y i a n a , d'Orbigny. Ibid., p. 728, pi. cccclxxx.
— m a c r o p t e r a , T. Brown. Illustr. Foss. Conch. Gt. Brit, and Ireland,

p. 146, pi. lviii, figs. 1, 2.
— c a r i n a t a , Brown. IbiJ., p. 146, pi. lix, f i g .  6 .

— — A. d'Orbigny. Prodr. de Pal., vol. ii, p. 170.
— f r o n s , d'Orbigny. Ibid., p .  255.
—  m a c r o p t e r a , d'Orbigny. Ibid., p p .  84, 120.
— R i c o r d e a n a , d'Orbigny. Ibid., p. 171.
—  M i l l e t i a n a , d'Orbigny. Ibid., p .  139.
— d i l u y i a n a , d'Orbigny. Ibid., p p .  171, 198.
— f r o n s  E T  c a r i n a t a , H. B. Geinitz. Das Quadersandst. oder

Kreidegeb. in Deutsch
land, p. 196.

—  d i l u v i a n a , Geinitz. Ibid., p. 198.
— c a r i n a t a , F. Bonier. Kreidebild. v. Texas, p. 75, p i .  ix, fig. 5.
— — H. G. Broun. Lethsea Geogn., ed. 3, vol. ii, p. 262,

pl.xxxii, fig. 2.
— M i l l e t i a n a , F. J . Pictet and W. Roux. Moll. Foss. Gres verts

de Geneve, p. 525, 
pi. xlix, f i g .  3.

— m a c r o p t e r a ,  J. Morris. Cat. Brit. Foss., ed. 2, p .  173.
—  f r o n s , Morris. Ibid., ed. 2, p. 173.
—  m a c r o p t e r a , G. Cotteau. Moll. Foss, de TYonne, p. 122.
— f r o n s , T. Wiltshire. Red Chalk of England (Geol. Assoc.), p. 16,

pi. ii, fig. 4.
— d i l u v i a n a , A. Kuntli. Zeitschr. d. deutsch. geol. Gesellsch., vol. xv,

p. 724.
— — E. Eichwald. Lethaea Rossica, vol. ii, p. 365.
— f r o n s , Eichwald. Ibid., p .  366.
— c a r i n a t a , Eichwald. Ibid., p .  367.
— r e c t a n g u l a r i s , F. J . Pictet. Melanges paleont., p. 263, pi. xl, fig. 9.
— m a c r o p t e r a , H. Coquand. Mon. Ostrea, Terr. Cret., p. 164,

pi. lxxii, figs. 1—4.
— r e c t a n g u l a r i s , Coquand. Ibid., p .  187, p i .  lxxii, figs. 5—12.
— p e c t i n a t a , Coquand. Ibid., p. 76, pi. xxix, figs. 1— 7 (0 . colu-

brina).
— s e r r a t a , Coquand. Ibid., p. 79, p i .  xvii, fig. 3 ; p i .  xxx, figs. 1—5.
— c a r i n a t a , Coquand. Ibid., p. 129, p i .  xlix, figs. 3—9.
— R i c o r d e a n a , Coquand. Ibid., p. 148, pi. liii, figs. 8— 12.
— M i l l e t i a n a , Coquand. Ibid., p. 155, pi. lix, figs. 11— 16.
— d i l u v i a n a , Coquand. Ibid., p. 120, pi. xl, figs. 1—4.
— r e c t a n g u l a r i s , P. de Loriol and V. Gillieron. Urgon. infer, de

Landeron, p. 25, 
pi. i, figs. 20— 
22.

— c a r i n a t a , F. Burner. Geol. v. Oberschlesien, p. 333.



1871. O s t r e a  [ A l e c t r y o n i a ]  c a r i n a t a , F. Stoliczlca. Palseont. Indica, Cret.
Fauna S. India, vol. iii, 
p. 468, pi. xlviii, fig. 5 ; 
pi. xlix, figs. 1—2.

—  —  —  p e c t i n a t a , Stoliczka. Ibid., p. 469, pi. xlviii,
figs. 1, 2.

—  —  —  d i l u v i a n a , Stoliczka. Ibid., p. 466, p i .  xlvi, figs.
1, 2 ; pi. xlvii, figs. 
1, 2.

— —  m a c r o p t e r a , F. J .  Pictet and G. Campiche. Foss. Terr. Cret. Ste.
Croix (Mater. Pal. 
Suisse,ser. 5),p. 300, 
pi. clxxxiv, fig. 5.

— —  r e c t a n g u l a r i s , Pictet and Campiche. Ibid., p .  275, p i .  clxxxiv,
figs. 1—4.

—  —  M i l l e t i a n a , Pictet and Campiche. Ibi6., p. 309, pi. cxciv, figs.
7 - 9 .

1872.

? _
1875 .

1876.

1878.

1881.  

? 1882 .  

1883 .

—  p e c t i n a t a , Pictet and Campiche. Ibid., p. 321.
—  c a r i n a t a , H. B. Geinitz. Das Elbtlialgeb. in Sachsen (Palaeonto-

grapliica, vol. xx, pt. 1), p. 174, 
pi. xxxix, figs. 6—11.

—  d i l u v i a n a , Geinitz. Ibid., pt. 1, p. 176, pi. xxxix, figs. 1—5.
— fr o n s , Geinitz. Ibid., pt. 2, p. 30, pi. viii, fig. 12.
— d i l u v i a n a , E. Hebert and E. Munier-Chalmas. Annal. Sci. geol.,

vol. vi, p. 119.
— fr o n s , A. J. Jukes-Browne. Quart. Journ. Geol. Soc., vol. xxxi,

p. 295.
— (A lec t r y o n ia ) dilu viana , D. Brauns. Zeitsclir. f. d. gesammt.

Naturwiss., vol. xlvi, 
p. 392.

A lectryonia  Z e i l l e r i , E. Bayle. Explicat. Carte geol. Frauce, vol. iv.
Atlas, pt. 1, pi. clxvi, figs. 1—4.

—  carinata , Bayle. Ibid., pi. cxlvii, figs. 1—7.
O strea  carinata , J. Gosselet. Esquisse geol. du Nord, iii, pi. xvii,

fig. 4.
A lectryonia  f r o n s , H. Schroder. Zeitsclir. d. deutsch. geol. Gesellsch.,

vol. xxxiv, p. 261.
O s t r e a  d i l u v i a n a , A. Fritsch. Stud, im Gebiete der bohm. Kreidefonnat.,

iii, Iserschicbt., p. 120, fig. 95.
— f r o n s  var. m a c r o p t e r a , W. Keeping. Foss., etc., Neoc. Upware

and Brickhill, p. 102.
— — var. c a r i n a t a , Keeping. Ibid., p. 103.
— m a c r o p t e r a , O. Weerth. Neocoinsandst. i m  Teutoburg.-Walde

(Palaeont. Abhandl., vol. ii), p. 55.
— recta n g u l a r i s , Weerth. Ibid., p. 54.
— c a r i n a t a , C. A. White. Foss. Ostreidse N. America (4th Ann.

Rep. U. S. Geol. Surv.), p. 293, pi. 
xliii, figs. 1—4.



1886. 

1888. 

? 1889.

? 1890.

1893.

1894.

1895.

1897.

1898.

1900.

1904.

1905.

A l e c t r y o n i a  m a c r o p t e r a , H. Trautschold. Neocom. Sably (Nouv.
Mem. Soc. Imp. Nat 
Moscou, vol. xv), p. 133.

O s t r e a  ( A l e c t r y o n i a )  d i l u v i a n a , G. Miiller. Jahrb. d. k. preuss. geol.
Landesanst. fur 1887, 
p. 400.

— f r o n s , A. Fritsch. Stud, im Gebiete der bohm. Kreideformat., iv,
Teplitz. Sebicht., p. 87, fig. 86.

—  ( A l e c t r y o n i a )  f r o n s , O. Griepenherl. Scnon. v. Konigslutter
(Palseont. Abbandl., 
vol. iv), p. 33.

A l l e c t r y o n i a  cf. c a r i n a t a , M. Yolcoyama. Palaeontograpbica, vol. xxxvi,
p. 198.

O s t r e a  f r o n s , S. Meunier. Le Naturaliste, p. 175, fig. 1.
—  c a r i n a t a , R. Michael. Zeitscbr. d. deutsch. geol. Gesellscb., vol.

xlv, p. 238.
— sp. cf. d i l u v i a n a , Michael. Ibid., p. 239.
—  d i l u v i a n a , B. Lundgren. Mollusk. i  Mammillatus ocli mucronatu

zonerna, p. 36.
—  ( A l e c t r y o n i a )  c a r i n a t a , E. Tiessen. Zeitscbr. d. deutseb. geol.

Gesellscli., vol. xlvii, 
p. 462.

—  —  cf. d i l u v i a n a , Tiessen. Ibid., p. 463.
— m a c r o p t e r a , G. Maas. Ibid., vol. xlvii, p. 271.
— — A. Wollemann. Ibid., vol. xlviii, p. 834.
— c a r i n a t a , JJ. Snide. Geognost. Jahresb. (1896), p. 40.
— — R. Leonhard. Palaeontograpbica, vol. xliv, p. 27.
— d i l u v i a n a , A. Hennig. Revis. Lamellibr. i Nilssons’s ‘ Petrif.

Suecana,’ p. 16, pi. ii, figs. 1, 2, 5.
—  ( A l e c t r y o n i a )  p e c t i n a t a , F. Nulling. U .  Cret. (Maestriclitian)

Mari Hills (Palaeont. 
Indica, ser. xvi, vol. i), 
p. 38, pi. ix, figs. 2, 3.

— —  f r o n s , A. Rutot. Bull. Soc. Beige Geol. Paleont.
et Hydrol., vol. x, p. 24.

— f r o n s , A. Fritsch. Stud, im Gebiete der bbkrn. Kreideformat., vi,
Cblomek. Scbiclit., p. 68.

— p e c t i n a t a , G. Midler. Mollusk. Untersen. v. Braunschweig u.
Ilsede (Abbandl. d. k. preuss. geol. 
Landesanst., n . f . ,  25), p. 13, pi. i, fig. 6.

— m a c r o p t e r a , A. Wollemann. Die Biv. u. Gastrop. d. deutseb. u.
holliind. Neocoms (ibid., n . f ., 

pt. 31), p. 16.
A l e c t r y o n i a  Z e i l l e r i , H. Bouvillc. Mission Scient. Perse (J. deMorgan),

vol. iii, pt. vi, Paleont., p. 277, 
pi. xxxvi, fig. 16.

O s t r e a  d i l u v i a n a , T. Wegner. Zeitsclir. d. deutsch. geol. Gesellscb., vol.
lvii, p. 182.



1908. Ostrea  (A lec tryo n ia ) macroptera , P. A. Peron. Cornpte rendu Assoc.
Fram?. Avanc. Sci., 
vol. xxxvi (1907), 
p. 308.

1910. — — carinata , E. Bose. Mon. geol. palcont. Cerro
de Muleros (Bol. Instit. 
geol. Mexico, No. 25), p. 
104, pi. xvi, figs. 13, 14.

1911. — ( A lectronia ) carinata , A. Fritsch. Stud, im Gebiete der bohm.
Kreidef orrnat., Korvcaner 
Scliiclit., p. 48, fig. 218.

—  —  dilu via n a , Fritsch. Ibid., p. 48, fig. 216.
—  A lec tryo n ia  d ilu v ia n a , K . Vogel v. FalcJcenstein. Zeitsclir. d. deutsch.

geol. Gesellsch., vol. lxii, p. 559.
? — —  cfr. f r o n s , Vogel v. FalcJcenstein. Ibid., p. 559.

Non 1847. Ostrea  carinata , J .  Muller. Petref. der Aachen. Kreidef., pt. 1, p. 38,
( = 0 .  Goldfussiy Holzapfel).

— 1850. — — J .  de C. Sowerby, in F . Dixon. Geol. Sussex, p. 357 (O.
fro n s , p. 386, ed. 2), 
pi. xxvii, fig. 2.

— 1852. —  frons ? R. Kner. Denksclir. k. Akad. Wissenscli. Wien, Math.-Nat.
Cl., vol. iii, p. 319, pi. xvii, fig. 10.

— 1883. —  —  A. Fritsch. Stud, im Gebiete der bohm. Kreideformat.,
iii, Iserschicht., p. 121, fig. 96.

Description.— Shell nearly equivalve; the valves similar except for the attached 
surface of the left valve. The proportion of height to length varies, but usually 
the height is much greater than the length, the difference becoming greater with 
age. Valves usually more or less tapering towards the postero-ventral extremity, 
but occasionally expanding at the end; slightly, moderately, or considerably 
curved, occasionally forming a nearly complete volution; sides flattened, so that 
in the elongate forms each valve is roof-like in section. The thickness (or depth) 
of the valves increases with age, and in old individuals the shell becomes very 
thick and possesses a vesicular structure. Umbones small, with a slight or 
moderate posterior curvature. A posterior wing or ear is usually present, and is 
of small or moderate size when the attached surface is small, but of large size 
when the attached surface is large and mainly posterior to the umbo. A small 
anterior wing is often present, and is best developed in specimens which have a 
small attached surface. When the attached surface is small or narrow the shell 
becomes elongate, but when the attached surface is large and broad the shell 
becomes rounded or oval instead of elongate, and then the posterior ear is usually 
not distinctly defined.



F igs. 98-109 .— Ostrea diluviana, LOS, 99. Claxby Ironstone, Goulsby. Bristol Museum. Left valve and 
anterior view. 100-102, Lower Greensand, Atherfield. Museum of Practical Geology, Nos. 25802,25790, 
25795. Right valves and anterior view. 103, Crackers, Atherfield. Same museum, No. 25793. Right 
valve. 101, 105, Lower Greensand, Upware. Sedgwick Museum. Interior and exterior of a left 
valve. 106-10S, Lower Greensand, Faringdon. 106, 107, Bristol Museum. Left valve. 108, Mr. 
Treacher’s Collection. Right valve. 109, Ferruginous Sands, Shanklin. Sedgwick Museum. Right 
valve. All x



Valves with strong, usually angular folds which, in the elongate forms, extend 
from the median line to the margin ; the folds are usually somewhat curved, but 
may be almost straight; the amount of their curvature decreases in passing from 
the earlier to the later part of the shell. The margins of the two valves interlock 
by means of sharply pointed tooth-like projections formed by the interspaces 
between the folds. On the median ridge of the valves the folds are usually 
irregular, and may bear on each side of the ridge short spines; near the margins 
of the valves long tubular outgrowths occur in some specimens. The number and 
size of the folds vary considerably in different individuals; often the later folds 
are stronger than the earlier ones, and those on the convex side stronger than 
those on the concave side. The part of the right valve near the umbo is smooth 
and without folds so long as the corresponding part of the left valve is attached ; 
this portion is commonly small, but becomes extensive when the attached surface 
of the left valve is large, and then the folds are limited to the relatively small 
marginal part of the valves. The triangular ligament-pit may be slightly or con
siderably curved. The adductor impression is oval, and usually not far from the 
hinge-line.

Affinities.— The examples of this species found in the Lower Cretaceous have 
been named 0 . rectangular is, Romer, and 0. macroptera, Romer. Pictet and 
Campiche, de Loriol, and Weerth regard 0. macroptera as distinct from 0 . rect
angularis, and state that the former differs from the latter principally in the 
relatively smaller height of the shell, the larger posterior wing, and the larger 
ribs. D’Orbigny, Maas and Wollemann, on the other hand, consider that the two 
forms cannot be separated. The last author, after studying a large collection of 
specimens, states that the height of the shell depends mainly on the age of the 
individual; that the size of the posterior wing varies greatly, being in some cases 
quite small, in others very large, and between the two extremes every gradation 
may be found. The size of the ribs likewise varies. The study of numerous 
English specimens leads me to endorse "Wollemann’s^view. Pictet and Campiche 
figured as 0 . macroptera a small example from the Lower Greensand of Atherfield, 
but larger specimens from the same horizon possess a higher shell like 0. rect
angularis, and cannot be separated from 0. macroptera.

The examples found in the Lower Cretaceous deposits have been generally 
regarded as distinct from those in the Upper Cretaceous, which in this country 
have been usually named 0. irons or 0. carinata. The principal distinction is said 
to be the larger posterior wing in the Lower Cretaceous form. But the study of 
a large series of specimens shows that in both the Upper and the Lower Cretaceous 
the size of the wins: varies greatlv, as well as the height and curvature of the 
shell, and the number and coarseness of the ribs. As a rule, however, the posterior 
wing is better developed in the Lower than in the Upper Cretaceous examples,

4t>



F igs. 110-122.— Ostrea diluviana, L. Sedgwick Museum, except 120, 121. 110, 111, Lower Greensand,
TJpware. Left and right valves. 112-119, Lower Greensand, Faringdon. Left valves. 112-114, 
anterior, interior and exterior of a left valve. 11(3, 117, interior and exterior of a left valve. 118, 
119, interior and exterior of a left valve. 120,121, zone of Pecten asper, Devizes. Museum of Practical 
Geology, Nos. 25814, 25812. 120, right valve. 121, left valve. 122, Chalk Marl, Folkestone. Left
valve. All x £.



but in some of the former it is small,1 while in some of the latter it attains a large 
size (fig. 123), and such specimens are indistinguishable from 0. mucroptera. It 
seems, therefore, that no line can be drawn between 0. macroptem and the Upper 
Cretaceous forms, especially since it is found that the size of the wing is directly 
related to that of the attached surface of the left valve which was almost certainly 
determined by external conditions. When the attached surface is large and 
mainly posterior to the umbo, then the macropfera type with a large wing arises.

The examples of this species (here known as 0. dilurinna, L.), found in the 
Upper Cretaceous deposits, have received numerous names, of which the principal 
are 0. pectinatn, Lamarck, 0. carinata, Lamarck, 0 . cnlubriua, Lamarck, 0. front, 
Parkinson, 0. terrata, Brongniart, 0. prionota, Goldfuss, 0 . Milhiiawt, d’Orbigny, 
0. Rimrdecnur, d’Orbigny, 0. Zeilleri (Bayle). In the Upper Cretaceous of England 
this species is not known to occur above the zone of Ilolusfrr snl></Iol>u$us and has 
been usually named 0. front  or 0. corinnta, but on the continent of Europe and in 
other parts of the world it is represented in the higher parts of the Chalk. 
D’Orbigny and Coquand, believing in the principle that specimens found at different 
horizons belong to different species, have regarded as distinct forms the following 
amongst others : 0 . Milletimm from the Gault, 0. corinnta from the Cenomanian, 0. 
pfu'thmta (O.frons) from the Lower Senonian, 0. srmttn  from the Upper Senonian. 
But later authors have found the greatest difficulty in distinguishing these 
“ species.” An examination of a large number of specimens, even when collected 
from one locality and one horizon only, shows that the shell is • extraordinarily 
variable, and that every gradation is found between the different types ; apart from 
variation in the number and size of the ribs, the curvature of the shell, etc., there 
are differences which are obviously due to the size, shape and position of the 
attached surface. Similar modifications occur at all horizons, and it seems 
impossible to separate as distinct species the forms found at different levels. 
Sometimes at one locality or in one kind of deposit a particular form of the shell 
may be more common than others, and may, if only a small number of specimens 
are available, give the impression of being a distinct species, but whenever a large 
collection is made other varieties are found which make it impossible to regard as 
a species the form which at first sight appeared to be distinct. The difficulty of 
separating these supposed species is shown by the fact that although d’Orbigny 
states that 0. fron t  is characteristic of the Senonian, yet he includes in his synonymy 
the specimens figured by Sowerbv from the Upper Greensand and Chalk Marl. 
Similarly, in quoting foreign examples of a “ species,” authors have sometimes 
unconsciously cited them from horizons in which they believed the species did 
not occur.

1 See, for example, a specimen from the Lower Greensand of Faringdon (figs. 10G, 107), in 
which the left valve was attached to a long narrow object, and the posterior wing is not developed.



Peron (1008) lias already recognised that these “ species ” cannot be accepted. 
He states that the detailed analysis of the characters attributed to each of the 
species and the study of their synonymy shows that the envhainemcnt of these 
diverse forms is complete, and that usually the difference of names corresponds 
only to difference of stratigraphical horizon.

The form found in the Gault, which was named 0. Milbdiana by d’Orbigny, is 
considered by Pictet and Campiche to be identical with 0. carinata of Sowerby 
from the Upper Greensand and Chalk Marl, which, as already mentioned, is 
included by d’Orbigny in 0. frons of the Senonian. Pictet and Campiche quote 
0 . M illetiaua from the Cambridge Greensand, but this is included by Jukes- 
Browne in O .frons.

0. diluviana, Linnaeus, from the Upper Chalk of Sweden, tvas figured first by 
Nilsson, and more recently other figures of Swedish specimens have been given by 
Hennig (1897). D’Orbigny and Coquand recognised that the specimens figured 
by Nilsson as 0. iHlnviana could not be separated from O .frons, and the same 
view is held by Brauns, Lundgren, and Hennig. The two last-named authors 
state that Nilsson’s figures certainly represent Linnasus’ species, and Brauns also 
takes them as types of 0. diluviana, but excludes the figures given by d’Orbigny, 
Coquand, Goldfuss and Geinitz. D’Orbigny, on the other hand, takes Hisinger’s 
figure of a specimen from the Upper Chalk of Sweden as the type of Linnaeus’ 
0. diluviana, and excludes from that species the forms figured by Nilsson, which 
he regards as belonging to 0. /runs. The examples of 0 . diluviana figured by 
d’Orbigny, Coquand and Geinitz come from the Cenomanian. In 0. diluviana, as 
understood by those authors, the shell is oval or rounded in form instead of being 
elongate as in the common forms of 0. /ru n s ; at first sight it appears to be quite 
distinct, and being easily recognisable it has been commonly regarded as a separate 
species,1 but Lundgren and Hennig have found in the Swedish Chalk a large 
number of intermediate forms which link together 0. diluviana as interpreted by 
d’Orbigny and 0. diluviana as figured by Nilsson and Hennig, consequently these 
two types cannot be any longer regarded as distinct species. Geinitz, although 
keeping the forms distinct, nevertheless recognises in the Cenomanian of Saxony 
the existence of intermediate forms, and the same fact is shown by Goldfuss’ 
figures. An oval or rounded form, closely resembling 0. diluviana as understood 
by d’Orbigny, is found in the Lower Greensand of Faringdon (figs. 115, 118, 
119), and is certainly inseparable from the common elongate form which has 
been usually named 0. macropteva ; similar remarks apply to a rounded form found 
occasionally in the Upper Greensand and Chalk Marl of England (figs. 124, 125).

1 H. Douvillc places this in the “ genus” L opha ( =  Alectryonia), and refers the elongate forms 
(fron s, carinata, etc.) to the “ g e n u s  ” Arctostrca. S ee‘ Bull. Soc. gcol.de France,’ ser. 4, vol. x 
(1910), pp. 630, C37.



F igs. 123-134.— Ostrea diluviana, L123, zone of Schloenbachia rostruta, Devizes. Museum of Practical 
Geology, No. 25820. Right valve. 124, 125, Upper Greensand, Sidinouth. British Museum, L3326. 
Left valve. 120 130, Chalk Marl, Folkestone. Sedgwick Museum. 126, anterior view. 128-130, 
right valves. 127, anterior view of 128. 131-133, Base of Chalk Marl, Haslingfiold. Sedgwick
Museum. Right valves. 134, Cenomanian Sandstone, Wilmington. Sedgwick Museum. Vertical 
section of left valve. All x $.



So that this type occurs at three horizons : Aptian, Cenomanian, and Senonian, 
and its features are obviously due to the large size and rounded form of the 
attached surface; the shell was attached for such a long period that when it 
eventually grew free it was unable to develop its usual elongate form, and its 
ultimate outline was only a little different from that of its attached surface. 
The coarseness of the ribs varies in the same way as in the elongate forms. In 
some places, as, for instance, in the Cenomanian of Gamiglhigel in Saxony, the 
shell attains a great thickness, but the elongate forms likewise sometimes become 
very thick.

F igs. 135-13S.— Ostrca dilnviana , L135, zone of H olaster sulglobosus, Cherry Hinton. Right valve. 136-13N, 
Base of Chalk Marl, Haslingficld, Carnbs. 136, 137, Right valves. 138, anterior view of 137. 
Sedgwick Museum. All x

0 . santoneusis, d’Orbigny, and 0. carautonensis, d’Orbigny, are similar to
d’Orbigny’s 0. ililuvinna, and are included by Geinitz in that species.

R em arks .— The shell varies greatly in its curvature, some examples being only 
slightly bent, while others form almost a complete volution (fig. 123), and between 
these extremes every gradation is found. The variation in the coarseness of the ribs 
seems, in some cases at any rate, to be connected with the nature and depth of 
the sea-floor on which the individuals lived ; for example, most of the specimens 
found in the Chalk Marl have coarse ribs, but those found in the Cenomanian 
sandstone of Wilmington in Devon have smaller and more numerous ribs. Occa
sionally folds or ribs are developed on the posterior ear (fig. 135). The long 
regular outgrowths from the margin of the valves (fig. 122) occur in specimens



from the Chalk Marl, and were no doubt developed for the purpose of fixation in 
the soft sediment of the sea floor.

In all cases the right valve starts with a smooth stage, and folds are developed 
later. The smooth stage corresponds with the attached surface of the left valve, 
since folding does not begin until the margin of that valve grows free from the 
rock or body to which the shell is fixed. Occasionally, after folding has gone on 
for some time, a second smooth stage appears on the right valve; this is due to 
the left valve becoming again attached to a foreign body (fig. 137).

Types.—  0. diluriana, L., from the Senonian of Sweden. 0. pectinala, Lamarck, 
is said to have come from near Dreux (Eure-et-Loire). 0 . earinafa, Lamarck, 
from Carry (Seine-Inferieure). 0 . frons, Parkinson, from France; the locality 
and horizon are unknown, and the specimen cannot now be found. 0. carinata, 
Sowerby, from the Upper Greensand of Chute Farm, near Longleat Park, and from 
the Chalk Marl of Folkestone, are in the British Museum. 0. serrata, Cuvier and 
Brongniart, came from Dreux. 0. maeroptera, Sowerby, from the Lower Greensand 
of Folkestone, is in the British Museum. O. return, Sowerby, from the Lower 
Greensand of Atlierfield, cannot be traced.

Distribution.— Claxby Ironstone (zone of Belemnites lateralis) of South Willing
ham. Tealby Limestone (zone of Belemnites bruuscicensis) of North Willingham, 
Lincolnshire. Perna-bed of Atlierfield. Ferruginous Sands of Atlierfield and 
Shanklin. Recorded by Topley from the Sandgate Beds and Folkestone Beds of 
Folkestone. Lower Greensand of Faringdon, Brickhill, Potton and Upware.

Upper Gault of Folkestone. Cambridge Greensand. Upper Greensand (zone 
of Sehhvnbachia rostrata) of Blackdown, Devizes, Warminster and Ventnor. 
Upper Greensand (zone of Peeten asper) of Devizes. Chalk Marl (zone of Sehhvn- 
bachin rarians) of Ventnor, Folkestone, Haslingfield, Burwell, etc. Cenomanian 
Sandstone of Wilmington. Cenomanian (Meyer’s Bed 12) of Dunscombe. Zone 
of Ilolaster snbglobosus of Cherry Hinton and Burwell.

O s t r e a  L kymerif, Leymerie [ex Deshayes], 1842. Text-figs. 130, 140.

1842. O s t r e a  L e y m e r i i , [Desha ves, MS.], A. Ley meric. Mum. Sue. geol. de
France, vol. v, pp. 11, 28, pi. xiii, 
tig. 4.

1845.

£ii Quart. Journ. Geol. See., vol. i, p. 250.
1843. — - -  A. Leymerie. Statist, geol. min. de l’Auhe, Atlas, pi. vii.

fig. 2.
1847. — — A. d'Orbiyny. Pal. Frauc. Terr. Crc't., vol. iii, p. 704,

pi. cccclxix, figs. 1—3.
1850. i I © <5 Prodr. de Pal., vol. ii, p. 108.
1854. —  JiEYMERIEI, J. Morris. Cat. Brit. Foss., ed. 2, p. 173.



1855. Ostrea. L e y m e r i i , G. Cotteau. Moll. Foss, de l’Yoime, p. 122.
I860. — — A. Gaudry. Bull. Soc. geol. de France, ser. 2, vol. xvii,.

P- 30.
? 1861. — —  P. de Loriol. Auim. Invert. Foss. Mt. Saleve, p. 112.

F ig. 139.—Ostrea Leymerii, Leym. Mammillatus-bcd, Okeford Fitzpaine. British Museum, No. L11597.
Right valve, x

1869. — —  H, Coquand. Mon. Ostrea, Terr. Cret., p. 179, pi. lxx,
figs. 14—17 ; pi. lxxi, figs. 6, 7.

L ey m e r ie i, P. de Loriol and V. Gillieron. Urgon. Infer, du Lan-
deron, p. 27.

L e y m e r ii, F. J. Pictet and G. Campiche. Terr. Cret. Ste. Croix (Mater.
Pal. Suisse, ser. 5), p. 296, pi. cc, figs. 1, 2.



1878. Ostreu m  L e y m e r i e i , E. Bayle. Explicate Carte gcol. cle France, vol. iv,
Atlas, pt. 1, pi. cxxx, figs. 1, 2.

1897. Ostrea  L e y m e r i e i , R. B . Newton. Proc. Dorset Nat. Hist, and Antiq.
Field Club, vol. xviii, p. 73, pi. i, 
fig. 3.

Description.— Shell large, very thick in old specimens, higher than long; 
usually slightly or only moderately inequilateral; outline ovate, oval, subtrigonal 
or subquadrate. Left valve slightly or moderately convex; right valve often 
flattened. Umbonal part sometimes narrow, sometimes broad. Umbo straight or

F ig. 140.— Ostrea Lcymerii, Leym. M ammillatus-hcd, Okeford Fitzpaine. British Museum, No. L. 11591.
Interior of part of right valve, x

slight]}7 curved; area large, high. Surface of valves sometimes smooth, except 
for growth-lamella?, sometimes with radial folds. Attached surface of vari
able size.

nities.— This species seems to be related to 0. Coquand. It also,
as de Loriol pointed out, shows some resemblance to some forms of Keoiji/ra 
si it >ta ta in which the umbo is only slightly curved; but whether it has any real 
relationship to that species cannot at present be determined. See also (K <:>t/ta
bula (below).

Tt/pe.— From the Barremian of Aube.



Distribution.— Hytlie Beds of Aylesford, Kent. Mom ilia hut-bed of Okeford 
Fitzpaine, Dorset. Recorded by Fitton from the bed and Ferruginous
Sands of Atlierfield. Recorded by Topley from the Atherfiekl Beds of Peasmarsh 
and Sevenoaks.

Ostrka cuxAi’.i'i.A, Seeley, 18<>1. Text-figs. 141, 142.

1861. Ostrea cunabula , H. G. Seeley. Ann. Mag. Nat. Hist., ser. 3, vol. vii, p.
117, pi. v, fig. 1.

—  —  lagena, Seeley. Ibid., p. 117, pi. v, fig. 2.

Description.— Shell higher than long, either nearly equilateral or slightly or

F ig. 141.— Ostrea cunabula, Seel. Cambridge Greensand (base of Chalk Marl). Sedgwick Museum.
Cambridge. The type of 0. lagena, Seel. Interior and exterior of left valve, x

moderately inequilateral; when nearly equilateral the outline is often ovate 
or oval.

Left valve with the attached surface either small and near the umbo only, or 
large— sometimes extending to the greater part of the valve ; in the former case 
the valve is very convex, in the latter slightly convex or flattened. Umbonal part 
usually narrow and pointed. Area large, usually higher than long ; sometimes in 
the plane of the valves and nearly symmetrical; in other cases curving inwards, 
outwards or backwards. Surface usually with numerous, rounded, radiating ribs 
crossed by growth-ridges. Adductor impression deep, near the posterior margin, 
oval or more or less quadrate. Right valve nearly flat, with growth-lines only.

Affinities.— 0. cnnahuhi is closely allied to and may be only a variety of



F ig. 142.—Ostrca cunabula, Seel. Cambridge Greensand (base of Chalk Marl), a, b , British Museum, 
No. 67740. c -i, Sedgwick Museum, a, b , left valve, c, left; d. right valve ; e , anterior view of c, d. 
f , right valve with other oysters on the surface, g, left valve, h, i , exterior and interior of a left valve. 
All x
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0. Lm/merii, from which it appears to differ in its somewhat smaller ribs. The 
forms with a small surface of attachment resemble O.baisxnnensis, Bolim,1 but have 
coarser and less regular ribs. 0. lageua, Seeley (fig. 141), is a form of 0. cnnabnla 
with a very large attached surface, and consequently a less convex left valve.

Ti/pcs.— From the Cambridge Greensand (indigenous). The type of 0 . lagm a  
is in the Sedgwick Museum, Cambridge; the type of (K cnnabnla cannot be found, 
but other specimens named by Seeley are in the Sedgwick Museum.

Distribution.— Cambridge Greensand (base of Chalk Marl), Cambridge. Chalk 
Marl of Burwell.

Ostrea W alkkri, Keeping, 1883. Plate LV, figs. 1— 3.

1883. Ostrea W alkeri, TP. Keeping. Foss., etc., Neoe. Up ware aud Brick hill.
p. 103, pi. iv, fio. 4.

Itemarks.— This form is similar to 0. Gemini ni and 0. L egm crii; the chief 
difference mentioned by Keeping— the inequality of the valves—is not constant, 
and is determined by the size of the attached surface. Harbort regards 0. 1 Yalkeri 
as a synonym of 0. Germaini, Coquand,2 3 but the material available is hardly 
sufficient for definite determination. Some of the specimens with a large attached 
surface resemble 0. Omnana, Wollemann.'-1

Type.—In the Sedgwick Museum, Cambridge.
Distribution.—Lower Greensand of Upware.

Ostrea VKsKTi.Aius, Lam arck, 1800. Plate LV, figs. 4— 0. Text-figures. 143— 182.

1779. — B. Faujiut-St.-Fond. Hist. nat. Mte. St. Pierre de Maestricht,
pi. xxii, fig. 4; pi. xxv, figs. 2, 5.

1806. Ostrea vesicularis, Lamarck. Ann. Mus. Hist, nat., vol. viii, p. 1(>0, and
vol. xiv (1809), p. 375, pi. xxii, fig. 3.

— — deltoid ea , Lamarck. Ibid., p. 160; vol. xiv (1809), p. 374, pi.
xxi, fig. 3 (non deltoidea, Sowerby).

1816. — , W \ Smith. Strata identif. Organised Fossils, p. 7, pi. iii, figs. 5—7.
1819. — vesicularis, Lamarck. Auimaux sans Vert., vol. vi, p. 219.
1820. — convexa, T. Say. Amer. Journ. Sci., vol. ii, p. 42.

1 4 Zeitschr. d. deutsch. geol. Gesellsch.,’ vol. li (1899), p. 466, pi. xxix, figs. 1—3.
2 Coquand, 4 Mon. Ostrea, Terr. Crct.’ (1869), p. 191, pi. lxvi, figs. 14—16. Pictet and Campiche, 

4 Terr. Cret. Ste. Croix* ( ‘ Mater. Pal. Suisse,’ ser. 5, 1871), p. 295, pi. elxxxix, figs. 1—6. 'Wolle
mann, 4 Bivalv u. Gastrop. deutsch. u. liollsindisch. Keocoms ’ (1900), p. 18, pi. i, fig. 4. Harbort, 
4 Fauna Schaumburg-Lippe’schen Kreidemulde ’ (1905), p. 28.

3 Op. cit. (1900), p. 19, pi. i, fig. 5, pi. ii, fig. 1.



1822. Ostrea vesicular is, A. Brongnicirt. In Cuvier, Ossemens Foss., vol. ii,
p. 598, pi. iii, fig. 5.

182*3. Gryph^ a globosa, J .  de C. Sowerby. Min. Conch., vol iv, p. 127,
pi. cccxcii.

1827. Ostrea vesicularis, S. Nilsson. Pet rifle. Suecana, p. 29, pi. vii, figs. 3— 5;
pi. viii, figs. 5, 6.

— —  hippopodium, Nilsson. Ibid., p. 30, pi. vii, fig. 1.
— — clavata, Nilsson. Ibid., p. 30, pi. vii, fig. 2.

1828. GRYPHiEA convexa, S. G. Morton. Journ. Acad. Nat. Sci. Pliilad., vol. vi,
p. 79, pi. iv, figs. 1, 2.

— — mutabilis, Morton. Ibid., p. 81, pi. iv, fig. 3.
1832. — expansa, J .  de C. Sowerby. In Sedgwick and Murchison, Trans.

Geol. Soc., ser. 2, vol. iii, pp. 349, 
418, pi. xxxviii, fig. 5.

— Ostrea vesicularis, G. P. Desha yes. Hist. nat. Vers et Mollusques
(Encvcl. method.), vol. ii, p. 291.

1833. — — A. Goldfuss. Petref. Germ., vol. ii, p. 23, pi. Ixxxi,
fig. 2.

— — hippopodium, Goldfuss. Ibid., p. 23, pi. Ixxxi, fig. 1.
1834. Gryph .<ea convexa, S. G. Morton. Synopsis Org. Remains Cret. U. States,

p. 53, pi. iv, figs. 1, 2.
— — mutabilis, Morton. Ibid., p. 53, pi. iv, fig. 3.

1835. P yonodonte radiata, G. Fischer de Waldheim. Bull. Soc. Imp. Nat.
Moscou, vol. viii, p. 119, pi. i.

1837. Ostrea vesicularis, W. Hisinger. Lethaea Suecica, p. 46, pi. xii, fig. 2.
— — hippopodium, Hisinger. Ibid., p. 47, pi. xiii, fig. 4.
— — clavata, Hisinger. Ibid., p. 47, pi. xiii, fig. 3.
— Gryph^ a similis, G. G. Pusch. Polens Paliiont., p. 34, pi. iv, fig. 12.
— Ostrea vesicularis, A. d'Archiac. Mem.Soc. gcol.de France, vol. ii, p. 183.
— — proboscidea, d'Archiac. Ibid., p. 184, pi. xi, fig. 9.
— —  vesicularis, F. Dujardin. Ibid., vol. ii, p. 229.

1838. G r y p h .ea v e s ic u l a r is , H. G. Broun. Lethaea Geogn., vol. ii, p. 264, pi.
xxxii, fig. 1.

1842. — (O s t r e a ) v e s ic u l a r is , F. v . Hageuow. Neues Jahrb. fur Min.,
etc., p. 548.

1845. G r y p h ^ a v e s ic u l a r is , H. B. Geinitz. Gmndr. d. Versteiu., p. 483,
pi. xx, figs. 17. 18.

1845. Ostrea  v e s ic u l a r is , A. d'Orbigny. In Murchison, de Verneuil and de
Keyserling, Geol. Kussie de 
l’Europe, vol. ii, p. 491.

GO £ — A. Leymerie. Statist, geol. min. de l’Aube, Atlas, 
pi. iv, fig. 1.

— A. E. Reuss. Die Verstein. del* Ldhm. Kreideformat., 
pt. 2, p. 37, pi. xxix, figs. 21, 22; pi. 
xxx, figs. 1—8.

— h ippo po d iu m , Reuss. Ibid., p. 39, pi. xxviii.figs. 10— 15, 17, 18
pi. xxix, figs. 1 — 18; pi. xxx. figs. 
13, 14 (r j>artim).



1847. Osthea hippo po d iu m , A. d'Orbigny. Pal. Franc. Terr. Cret., vol. iii, p.
731, pi. cccclxxxi, figs. 4—6; pi. 
cccclxxxii.

vESicula r is , d'Orbigny. Ibid., p. 742, pi. cccclxxxvii.
— — J. Mailer. Petref. der Aachen. Kreidef., pt. 1, p. 37.

h ippo po d iu m , Muller. Ibid., p. 39.
1849. G ry ph .ea globosa, J . Brown. Illustr. Foss. Conch. Great Britain and

Ireland, p. 148, pi. lxi, fig. 2.
1850. — — var. depressa , J . cle C. Sowerby, in F. Dixon. Geol.

Sussex, p. 357, pi. xxvii, fig. 3.
— Ostrea sp ., Sowerby. Ibid., p. 357, pi. xxviii, figs. 22, 23.
— G r y ph .ea vesicularis, R. Kner. Kreidemerg. v. Lemberg (Haidinger’s

Naturwiss. Abhandl., vol. iii, pt. 2), 
p. 30.

— Ostrea vesicularis, A. Altli. Geogn.-palaeont. Beschreib. v. Lemberg
(ibid., vol. iii, pt. 2), p. 252.

? — — h ippo po d iu m , Altli. Ibid., p. 253, pi. xiii, fig. 3.
— — vesicularis, A. d'Orbigny. Prodr. de Pal., vol. ii, p. 256.
— — L e su e u r i, d'Orbigny. Ibid., p. 171.

? 1851. — N ilsso n i, J. Muller. Petrefact. Aachen. Kreideformat., pt. 2,
p. 70.

— vesicularis, A. Leymerie. Mem. Soc. geol. de France, ser. 2, vol. iv,
p. 202, pi. x, figs. 2, 3.

1851-2.

1852.

y _

1854.

1863.

1864.

1865.

1866.

1867.

y _
Y 1868.

Gryph.*:a vesicularis, H. G. Broun and F. Rimer. Letliaea Geogu.,
ed. 3, vol. ii, pt. 5, p. 264, pi. xxxii, fig. 1.

— — R. Kner. Denkschr. Akad. Wissensch. Wien,
Math.-nat. Cl., vol. iii, p. 319.

O strea vesicularis var. aucella , F. Rimer. Kreidebild. v. Texas, p. 74,
pi. ix, fig. 4.

— h ipp o po d iu m , J .  Morris. Cat. Brit. Foss., ed. 2, p. 173.
—  vesicularis, Morris. Ibid., p. 174.

G ryph ;ea vesicularis, K. E. Schafhdntl. Siid-Bayerns Letliaea Geogn.,
p. 143, pi. xli, figs. 5, 6.

Ostrea v esic u la ris , A. r. Strombeck. Zeitsehr. d. deutsch. geol. Gesellsch.,
vol. xv, pp. 127, 157.

— vesiculosa , S. P. Woodward. Geol. Mag., vol. i, p. 112, pi. v,
fig. 6.

— u n c in ella , A. Leymerie. Bull. Soc. geol. de France, ser. 2,vol. xxii,
p. 367.

— (G ryph .e a ) vesic u la ris , K. A. Zittel. Bivalv. d. Gosaugeb.
(Denkschr. Akad. Wissensch. Wien, Math.-nat. Cl., 
vol. xxv, pt. ii), p. 123 [47], pi. xix, fig. 6 (? mti»i)-

— vesicularis, B. Lundgren. Palaeont. Iakttag. Fiixekalk. Limhamn,
p. 23.

— — 0. Fraas. Aus dem Orient, i, p. 88.
— h ippo po d iu m , E. Eichwald. Letliaea Rossiea, vol. ii, p. 387,

pi. xix, fig. 5.
Gryph .«a vesicularis, Eichwald. Ibid., p. 394.



18(39.

1870.

1871.

1872.

1873.

1875.

? 1876.

1877.

? 1878.

1881.

Ostrea vesicularis , H. Coquatid. Mon. Ostrea, Terr. Cret., p. 35, pi. xiii,
figs. 2—10.

— hippopodium , Coquatid. Ibid., p. 100, pi. xviii, figs. 1, 4, 5 ; pi. xix ;
pi. xx, figs. 1—8.

L esu eu ri , Coquatid. Ibid., p. 146, pi. xli, figs. 1—4.
— proboscidea, Coquatid. Ibid., p. 72, pi. xv, fig. 10; pi. xvi, figs.

1—12 ; pi. xviii, figs. 1—5.
—  vesicularis , E. Favre. Moll. Foss, de Lemberg, p. 160.
— hippopodium , Favre. Ibid., p. 161.

— F . Burner. Geol. v. Oberschles., p. 315, pi. xxxvii, 
fig. 7.

vesicularis , H. Credner. Zeitschr. d. deutsch. geol. Gesellsch.,
vol. xxii, p. 225.

— — C. Schliiter. Neues Jahrb. fiir Min., etc., p. 952.
G r y p h ^ a vesicularis , F. Stoliczka. Palaeout. Indica, Cret. Fauna S. India,

vol. iii, p. 465, pi. xlii, figs. 2—4; pi. 
xliii, fig. 1 ; pi. xlv, figs. 7—12.

Ostrea hippopodium , H. B. Geinitz. Das Elbthalgeb. in Sachsen (Pal-
seontograpliica, vol. xx, p t.l) , p. 177, pl.xxxix, 
figs. 12—27; pi. xl, figs. 1—3 ; pt. 2, pi. viii, 
figs. 5— 7.

— vesicu la ris , J. I. Lahusen. Foss. White Chalk of Simbirsk (Imp.
Russ. Min. Corps Instit.), pt. 2, 
p. 249.

— —  var. judaica , L. Lartet. Annal. Sci. geol., vol. iii,
p. 69, pi. xi, figs. 8—10.

— — A. J. Jukes-Browne. Quart. Journ. Geol. Soc., vol.
xxxi, p. 295 ( partial).

G ryph^ a vesicularis (?), F. B. Meek. Invert. Cret. and Tert. Foss. U.
Missouri, p. 20, pi. xi, fig. 2 ; pi. xvi, fig. 8. 

Ostrea hippopodium , D. Brauns. Zeitschr. f. d. gesammt. Naturwiss.,
vol. xlvi, p. 394.

— — A. Frit sell. Stud, im Geb. bohmisch. Kreideformat.,
ii, Weissenberg. u. Malnitz. Schicht., 
p. 140, fig. 137.

— vesicularis, O. Fraas. Aus dem Orient, ii, p. 86.
— — J. de C. Sowerbtj, in F . Dixon. Geol. Sussex, ed. 2,

p. 386, pi. xxvii, fig. 3,
P ycnodonta vesicularis, E. Batjle. Explic. Carte geol. France, vol. iv,

Atlas, pt. 1, pi. cxxxv, figs. 1—7. 
— proboscidea, Bayle. Ibid., pi. cxxxvi, figs. 1, 2.

Ostrea hippopodium , C. Barrois. Ann. Soc. geol. Nord, vol. v, p. 407.
— — G. Behrens. Zeitschr. d. deutsch. geol. Gesellsch.,

vol. xxx, p. 260.
A vicula fil a t a , B. Etheridge, in Penning and Jukes-Browne. Geol. Cam

bridge, p. 144, pi. ii. fig. 3. 
Ostrea cf. h ippo po d iu m , B. Windmoller. Jahrb. d. k. preuss. geol. Landes-

anst., fiir 1881, p. 29.
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188:3.

1884.

1885.

1888.

1880.

1800.
1800-

1801.

1802.

1804.

1805. 

1807.

G kyph.ea vesicularis, H. Schrader. Zeitschr. d. deutsch. geol. Gesellscli.,
vol. xxxiv, p. 250.

Ostrea hippopodium, Schrihler. Ibid., p. 250.
— — A. Fritsch. Stud, im Geb. bohmisch. Kreideformat.,

iii, Isersehiclit., p. 122, fig. 08.
Gryph .ea vesicularis, C. A. White. 4th Ann. Rep. U. S. Geol. Survey,

p. 303, pi. xlviii, figs. 1—5.
— — R. P. Whitfield. Bracli. and Lamellibr. Raritan Clays

(Mon. U. S. Geol. Surv., vol. ix), p. 36, pi. iii, 
figs. 15, 16; pi. iv, figs. 1—3; pi. v.

— — G. Midler. Jalirb. d. k. preuss. geol. Landesanst.,
fur 1887, p. 401.

Ostrea vesicularis, A. Peron. Hist. Terr. Craie S.E. Bassin Anglo-
Parisien, p. 170.

— (G ry ph êa) vesicularis, O. Griepenkerl. Paleeont. Abliandl., vol.
iv, p. 37.

— hippopodium, E. Holzapfel. Die Mollusk. Aachen Kreide
(Palaeontograpliica, vol. xxxv), 
p. 252, pi. xxix, figs. 3—7.

Gryph/Ea vesicularis, Holzapfel. Ibid., p. 253, pi. xxix, figs. 1, 2.
— — M. Blanckenhorn. Beitr. Geol. Svriens, p. 75.

91. Ostrea hippopodium, A. Peron. Brachiopodes etc., Terr. Civt. Hauts-
Plateaux de la Tunisie, p. 152.

— vesicularis, Peron. Ibid., p. 175.
Gryph/EA vesicularis, J. Bijhm. Palaeontographica, vol. xxxviii, p. 01,

pi. iv, fig. 3.
Ostrea hippopodium, Bohn. Ibid., p. 02, pi. iv, fig. 12.

— — E. Stolley. Mittheil. a. d. Min. Institut. Univ. Kiel,
vol. i, p. 235.

Gryphjea vesicularis, Stolley. Ibid., p. 236.
Ostrea vesicularis, F. Vogel. Verhandl. nat. Vereins preuss. Rlieiul.,

vol. xlix, p. 51.
— A. Hennig. Geol. Foren. i Stockholm Forhandl., 

vol. xvi, p. 513.
h ippo po d iu m , Hennig. Ibid., p. 514.
vesicularis, B. Lundgren. Mollusk. i Mammillatus och Mucronata

zonerna, p. 35.
— h ippo po d iu m , Lundgren. Ibid., p. 36.
-  (G ryph^ a) vesicularis, F. Vogel. Holliindisch. Kreide, p. 7.

— h ippo po d iu m , Vogel. Ibid., p. 7.
(G rypji^ a) hippopodium, E. Tiewen. Zeitschr. d. deutsch. geol.

Gesellscli., vol. xlvii, p. 464.
Gryphjea vesicularis, J. F. Whit eaves. Trans. Roy. Soc. Canada, ser. 2,

vol. i, p. 120.
Ostrea hippopodium, A. Hennig. Revis. Lamellibr. Nilsson’s “ Petrif.

Suecana,” p. 6, pi. i, figs. 1—6, 8, 9.
— vesicularis, Hennig. Ibid., p. 18.
— h ippo po d iu m , R. Leonard. Palaeontographica, vol. xliv, p. 51.



1897. Gryph^ a vesicularis, F. Notling. U. Cret. (Maestrichtian) Mari Hills
(Palaeont. Indica, ser. xvi, vol. i), 
p. 39, pi. x, figs. 1, 2.

— Ostrea vesicularis, A. Rutot. Bull. Soc. Beige Geol. Pal. et Hydrol., vol.
x, p. 26.

— — hippopodium, Rutot. Ibid., p. 26.
1898. — — G. MMler. Molluskcnfauua Untersen. v. Braun

schweig u. Ilsede, p. 14, pi. iii, figs. 
10— 15; pi. iv, figs. 1, 2.

1899. — — G. de Alessandri. Palaeontogr. Italica, vol. iv,
p. 200.

— Ostrea hippopodium, Alessandri. Ibid., p. 199.
1900. Ostrea (G ryphjea) vesicularis, C. Mayer-Eymar. Eclogse Geol. Helvet.,

vol. vi, p. 121.
1901. Gryph .ea vesicularis, A. Wollemann. Jalirb. d. k. preuss. geol. Landes-

anst., vol. xxi, p. 14.
1901. Gryph .ea vesicularis, H . Imbller. Palaeontographica, vol. xlviii, p. 40,

pi. ii, figs. 2 —4 ; pi. iii, figs. 7— 9. 
1901-02. Ostrea (P ycnodonta) vesicularis, P. Choffat. Faun. Cret. Portugal,

vol. i, ser. 3, p. 103, 
pi. ii, fig. 18.

1902. Gryph .ea vesicularis, A. Wollemann. Liineburg. Kreide (Abhandl. d. k.
preuss. geol. Landesanst., n.f ., 
37), p. 52.

— Ostrea hippopodium, J. P. J. Ram. Mollusk. i Danmarks Kridtafl. I.
Lamellibr., p. 114.

—  Gryph .ea vesicularis, Ram. Ibid., p. 116.
— — — J. Wanner. Palaeontographica, vol. xxx (2), p.

119, pi. xvii, figs. 10— 12.
— — — E . Dacqnr. Ibid., p. 188, pi. xxii, figs. 1, 2.
— — — J. A. Toff. Chalk of S. W. Arkansas (22nd Ann.

Rep. U.S. Geol. Surv., pt. iii), pis. 
1— Iii.

1903. Ostrea vesicularis, R. Fortau. Bull. Inst. Egyptieu, ser. 4, vol. iv, p. 308.
? — Gryph .ea vesicularis, J. F. Whiteaves. Mesoz. Foss. (Geol. Surv.

Canada), vol. i, p. 401.
1904. P ycnodonta vesicularis, H. Danville. Mission Scient. en Perse par J . de

Morgan, vol. iii, pt. 4, Palcont., 
p. 278, pi. xxxvi, fig. 23.

1905. Gryph^ a vesicularis, T. Wegner. Zeitschr. d. deutseh. geol. Gesellsch.,
vol. lvii, p. 184.

— Ostrea vesicularis, A. D. Arkhangelskiy. Ann. geol. min. Russie, vol. vii,
pp. 19U, 205, pi. iv, tigs.
I,-’.

1906. Gryth êa vesicularis, E. Base. Fauna Senon. Cardenas (Bol. Instit.
geol. Mexico, No. 24), p. 49, pi. iv, 
figs. 1— 3 ; pi. vii, fig. 2 ; pi. ix, fig. 4 ; 
pi. xii, tig. 6.



1906. Ostrea (G r yph /Ea) vesicularis, M. Bottle and A. Thevenin. Annal.
Pak'out., yoI. i, p. 49 [7], pi. ii, fig. 3. 

? — G ryphjea vesicularis, J. Pethij. Palaeontographica, vol. lii, p. 188, pi.
xii, figs. 2, 3.

1907. — convexa, S. Weller. Cret. Pal. New Jersey, p. 451, pi. xlv.
1910. —  v e s i c u l a r i s , F . Freeh. Neues Jalirb. fiir Min., etc., i, p. 0,

pi. ii, fig. 1.
? — Ostrea vesicularis, H. Brmjtjen. Ibid., Beil.-Band xxx, p. 744.

1911. — h ippo po d iu m , A . Fritsch. Stud, im Geb. bohmiseli. Kreideformat.,
Korycaner Scliiclit., p. 48, fig. 217.

r — G ryphea  v esic u la ris , M. E . TathUz. Mitteil. Jalirb. ungarisch. geol.
Reichsanst., vol. xix, p. 110,
pi. iii, fig. 3.

— O strea h ippo po d iu m , TTr. Royala. Bull. Internat. Acad. Sci. Cracovio,
p. 167.

— — — K. Voyel von Falclcenstein. Zeitsclir. d. deutseb.
geol. Gesellsch., vol. 
lxii, p. 558.

— G r y ph e a  vesicularis, v. Falclcenstein. Ibid., p. 560 .

Non 1859. Ostrea vesicularis, T. Wiltshire. Red Chalk of England (Geol. Assoc.),
p. 16, pi. ii, fig. 5.

Description.— The left valve, when attached by only a very small part of the 
umbo, has a grypheate form, being usually very convex, and with the umbo 
prominent and incurved; the outline of the valve is rounded, but the posterior 
part is more or less produced; the postero-dorsal part is often convex and some
times distinctly limited from the remainder of the valve; this convex part when 
strongly developed may be produced backwards in a wing-like form. In large 
specimens of the grypheate form this valve becomes very thick.

When the left valve is attached to a larger surface of more or less rounded 
outline it is still giypheate in form, but with the umbonal region truncated owing 
to the attached surface being flat or concave. When the attached surface is still 
larger, relatively to the entire shell, the free marginal part possesses the same 
character as the corresponding part of the grypheate form, and this free part 
grows upwards from the attached surface. When nearly all the valve is attached 
then only a narrow rim grows upwards at the margin ; lastly, in some cases the 
entire valve is attached so that the whole of it is flat or concave; in the interior 
of such forms a few distinct concentric ridges are often found at intervals, and 
from the outermost of these the marginal part of the valve becomes gradually 
thinner and usually shows a porous structure.

When the left valve is attached to a cylindrical or other elongate object, the 
form of the shell depends on the direction of the long axis of the attached surface. 
If the axis is nearly perpendicular to or forms a considerable angle with the plane



F igs. 143-153.— O strea vesicu laris, Lam. 143-145. Upper Greensand (zone of P. asp er), Warminster. 
Museum of Practical Geology, Nos. 25948, 25950. 143, left valve. 144, right valve. 145, anterior 
view of 144 showing both valves. 146. Zone of M icraster cor-anguinum , "Witherington, Dr. 
Blackiuore's Collection. Interior of left valve. 147. Zone of r̂ftHocamaz quadratus, East 
Harnham. Same Collection, bight valve. The left valve is entirely attached to the convex 
surface of an echinoid. 148, 149. Zone of M icraster cor-anguinum , Gravesend. British Museum, 
No. L. 20991. Exterior and interior of a left valve. 150-153. Zone of B elem n itella  m ucronata, 
Norwich. 150, right valve, British Museum, No. L. 20616. 151, Dorsal view of 150 showing both 
valves; the left valve entirely attached to a nearly flat surface. 152, 153. Sedgwick Museum. 
Left and right valves. 146, 147, natural size. Other figures x £.
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of the valves the left valve becomes convex; if the axis is more or less parallel to 
the plane of the valves and to the hinge-line the left valve is less convex; and if 
in such cases the attached surface is mainly in front of the umbo then the anterior 
part of the shell becomes elongated, whereas, when the attached surface is mainly 
posterior to the umbo the posterior part of the shell become elongated and the 
shell more inequilateral; if the long axis of the attached surface extends from the 
umbo in a postero-ventral direction the shell becomes oblique and very inequi
lateral. Occasionally the left valve shows two surfaces of attachment, one at the 
umbo, the other at some distance from it. Since the direction of growth depends 
mainly on the position of the attached surface, it is obvious that the relative length 
and height will be determined in the same way.

The surface of the free part of the left valve is smooth except for growth
lines. The form and direction of the umbo, area and ligament-pit depend on the 
mode of attachment. The area is either nearly parallel to the attached surface or 
slopes gently from the hinge-line to the umbo, and consequently in the grypheate 
forms it eventually becomes more or less nearly perpendicular to the plane of the 
valves of the adult shell, but in completely" attached forms the area and ligament- 
pit remain nearly parallel to the plane of the valves ; between these two extremes 
every gradation can be traced. The ligament-pit and the umbo may curve 
forwards or backwards, or be perpendicular to the hinge-line. Small, irregular, 
rounded ridges or crenulations, more or less nearly at right angles to the margin 
of the valve, are seen on the inside of the shell on each side of the area, but are 
most developed on the posterior side. The adductor impression is rounded or 
slightly oval.

The ritjltf valve in the grypheate form with a very” small attached surface is 
almost entirely concave or sometimes nearly flat. The part of the right valve 
which corresponds to the attached part of the left valve is more or less convex, 
and reproduces the detailed markings as well as the general form of the attached 
surface ; when the latter is flat the corresponding part of the right valve is only 
slightly convex, and its convexity increases with that of the attached surface. As 
soon as the left valve grows free from the attached body the corresponding part of 
the right valve becomes concave and grows upwards at a considerable angle with 
the earlier convex part. When the entire left valve is attached the whole of the 
right valve is slightly convex and there is no upward growth of the marginal part. 
When the outer layer of the right valve is well preserved fine thread-like radial 
ribs are seen ; they are widely separated and either straight or slightly irregular. 
The inner margin near the area has small ridges like those of the left valve.

Affinities. — The study of a large series of specimens shows clearly that Ostmi  
Nilsson, is only a form of (L rrsirnhrris  in which the entire or almost 

the entire surface of the left valve is attached, and consequently that valve is



F igs. 154-107.— Ostrea vesicularis, Lam. Zoneof Beleninitella mucronata, Norwich. Sedgwick Museum, 
Cambridge; except 150, 157, in Dr. Rowe's collection. 154, 156, 159, 161, 163, 104, 106, left 
valves. 155, right valve of 154. 157, right valve of 150. 158, interior of a right valve
similar to 157. 100, right valve of 159. 102, right valve of 101. 165, right valve of 164.
167, dorsal view of 100. 100 and 167, natural size. Other figures x J.



cither nearly flat (fig. 151) or grows upward near the margin only (fig. 145), 
and the right valve is either slightly convex throughout (figs. 147, 150) or with 
a narrow marginal part growing upwards (fig. 155). Although this type differs 
greatly in appearance from the grypheate form (fig. 182), yet every stage between 
the two extremes can be seen since there is a complete gradation from forms in 
which the entire surface is attached to forms in which only a very small part of 
the umbo is fixed. But whatever the form of the shell the part, if any, which 
grows free shows similar characters. This view of the relationship of 0. hijijio- 
/xnliinn and 0. rriticiihirln has already been maintained by Peron (1800) and by 
Midler (1808).

In the Chalk of this country numerous examples of the left valve of an oyster 
attached completely to flat or convex objects are found and have been commonly 
referred to 0. Nunmmiann, d’Orbigny1 (fig. 140). The right valve is nearly always 
missing. The marginal part of the left valve thins away rapidly to a sharp edge 
and this part usually shows a porous structure, whilst on the inner part of the 
valve a few distinct concentric ridges are seen ; some of these specimens are young 
individuals and many are probably immature; the concentric ridges probably 
indicate the beginning of an upward growth of the margin which was soon dis
continued and the attached growth resumed. Similar concentric ridges are present 
in some undoubted examples of O. resicitlaris (figs. 148, 149), and the identity of 
this form with 0. n’siruhtriii is proved by the occasional preservation in its original 
position of the right, valve (Plate LY , fig. 4 ;  text-fig. 147) showing the charac
teristic radial ornamentation of 0. vesiciilaris. A left valve of this form is figured 
by Geinitz2 as 0 . hippopedium.

Aricula filata , Etheridge, from the Totternhoe Stone (zone of Hoi aster tub- 
</lobusus) of Burwell, is founded on a right valve of a small specimen of O. reticu
laris, and shows clearly the fine radial ribs. It agrees with small specimens 
attached throughout or with only the margin free, found in the Upper and Lower 
Chalk as well as in the Gault3 (Plate LV, figs. 4, 5, 7 ; text-fig. 147).

(K da rata, Nilsson, is a form in which the posterior part is more produced than 
usual owing to the position of the attached surface.

The liippopodinm form of 0. reticularis found in the Cenomanian was named 
0. Letueuri by d’Orbigny on account of its lower horizon. But Hennig, who has 
studied a series of Cenomanian specimens, sees no reason for separating it from 
the Senonian examples, and Muller (1S98) likewise includes it in O. reticularis.

1 ‘ Pal. Fraig*. Terr. Cret.,’ vol. iii (1847), p. 746, pi. cccclxxxviii, figs. 1—3.
2 ‘ Palaeontographica,’ vol. xx, pt. 2, pi. viii, fig. 6.
3 Anomia subradiata, Reuss, is probably a small example of O. vesicularis similar to Avicula 

jilata of Etheridge. Reuss, ‘ Die Versteiu. der bolim. Kreideformat.,’ pt. 2 (1846), p. 45, pi. xxxi, 
fig. 19.
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F igs. 168-181.—Ostrea vesicu/aris, Lam. Zone of Belem nitella mucronata, Norwich. 168, 169, left and 
right valves. Norwich Museum, No. 2133. 170, 171, left and right valves. Dr. Rowe’s Collection.
172, 173, left and right valves. Sedgwick Museum. 174, 175, left and right valves. Norwich 
Museum. 176-179, left valves. Sedgwick Museum. 178, posterior view of 177. 180, 181, left
valve. Dr. Rowe’s Collection. 181, anterior view of 180. All x J.



(). probosridea, d’Archiac, is included by Zittel and by G. Muller in 0 . vcsiailarts, 
and the latter points out its probable close connection with 0. biauricu lata , 
Lamarck. The type of 0. prohoscidea from the Santonian of Saintes, Dordogne, is 
not quite satisfactory, but most of the specimens figured by Coquand seem to be 
inseparable from 0 . vesicidaris.

The grvpheate forms of 0. res tail aria have been usually placed in the “ genus ” 
Gryphrea, and the hippopodinm  forms in O strca ; in the case of this species, at any 
rate, “ Gryplava ” canryDt be accepted as a genus.1

Tn the Lower Chalk (Plate LV, figs. 8, 0) a small grvpheate form2 varying 
only to a small extent in dimensions is common and is not usually associated with 
larger forms ; the uniformity in size and character of this form at first give the 
impression that it may be a distinct variety, but comparison with the small forms 
of 0. vesiatlaris from the Upper Chalk (figs. 1GG, 1G7) shows that they cannot be 
separated; their small size was probably due to local conditions. Further, it may 
be noted that in earlier beds (the Upper Greensand) large forms of both the 
grypheate and hippopodinm  types occur (figs. 143— 145), and are indistinguishable 
from those found in the Upper Chalk. Some rather small grypheate forms are also 
found in the Gault and Cambridge Greensand, and also forms with all or the larger 
part of the left valve attached, but they are not common in the Gault.

A few specimens of a small oyster have been found in the Lower Greensand of 
Atherfield and Shanklin, and show the fine radial ribs on the right valve3 ; some 
of these, and probably all, are examples of 0. resiatlaris, but the left valves are 
not, in all cases, well preserved.4

R em arks.—0 . rosiatlaris attains its greatest development in the zones of 
RelemniteUa mucronata and Ostrca lunata in this country, where the grypheate 
forms are abundant and reach a large size. The form with the posterior wing
like projection (figs. 174-179) occurs mainly in the zone of B. mucronata. 0. reti
cularis has been observed attached to sponges, corals, echinoids, oysters, Inorrramns, 
Spondylns, gasteropods, Ammonites, and BelanniteUa. The long range in time 
and the wide geographical distribution of this species have already been noted by 
Hennig and other authors.

Types.— 0. vesicular is, Lamarck, and 0. deltoidea, Lamarck, from the Upper 
Chalk of Meudon. Gryph&a globosa, Sowerby, from the zone of BelemviteUa

1 This conclusion is in agreement with Peron’s views on the “ genera ” of the Ostreidae; see 
4 Descript. Brach., etc., Terr. Cre't. Tunisie* (1890—91), pp. 107—109.

2 A similar but rather larger form occurs in the Melbourn Rock and >̂/e>///s-marls.
3 Examples of this are figured in vol. i, pi. v, figs. 4, 5
4 Ostrea virgata, Sowerby, possesses numerous fine radial ribs. The type is the only specimen 

known ; it was found in the Lower Chalk (probably zone of Holaster subglobosus) of Sussex. The 
affinities of this form cannot be determined. Dixon, 4 Geol. Sussex * (1850), p. 357, pi. xxvii, fig. 1.
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mm: ru until of Norwich, is in the British Museum. 0 . Nilsson, from
the Upper Chalk of Kopinge, is in the Lund Museum. The specimens of 0. hippo- 
podium  figured by Goldfuss from the Cenomanian of Essen, are in the Munich 
Museum. The examples of 0. resiculuris figured by William Smith came from 
Norwich and are in the British Museum. The original of Gnjphxu var.
depressu, Sowerby (in Dixon), cannot be found; the specimens of figured by
the same author (Dixon, pi. xxviii, figs. 22, 23), from the zone of Hollister 
near Warminster, are in the British Museum. The specimen figured by S. P. 
Woodward as 0. vesiculosa from the Upper Chalk of Sussex, is also in that Museum. 
Ariculu jilatu ,Etheridge, from the Totternhoe Stone of Burwell, is in the Sedgwick 
Museum.

Fir,. 182.— O strea  v c s ic u la r is , Lam. Zone of O strea  l u n a t a ,  Triminghain. I)r. Rowe’s Collection. Left
valve. x t';.

D i s t r i b u t i o n . — Lower Greensand (Ferruginous Sands) of Slianklin. Gault of 
Folkestone. Cambridge Greensand. Upper Greensand (zone of S r h l < r n b a r h i a  

r o s t r a t u }  of the Isle of Wight. Upper Greensand (zone of I*<>ctrn u x p r r )  of W ar
minster.

Chalk Marl (zone of S r h l n o i b u r h i u  r u r i a n s )  of Folkestone, Offham,and Burwell. 
Cenomanian (Meyer’s bed 11) of Beer Head. Cenomanian Sandstone of 
Wil mington.

Zone of I f n l a s t c r  su I x / l oLos us  of Chilcomb (Hants), Glynde (Lewes), Burliam, 
Arlesey, Ickleford (near Hitch in), Cherry Hinton, Burwell, and Isleham.

Zone of N h t / n c h o n r l h i  C n r i r r i  of the South Devon coast and Dover. Melbourn 
Bock, Melbourn.

1(J



Zone of Trn'hrafitlitm hi fa of the South Devon coast, Dover, Cuxton, Charing, 
and Beachy Head.

Zone of l l o l a s t r r  j d a i m s  of Mupe Bay, Borstal, West Wratting, Cheveley, and 
Swaffham (Norfolk).

Zone of Micraxtcr cor-festiidiiiariitiit of Borstal Manor, Chatham, and Stevenage.
Zone of Mir raster mr-aiajuiimm  of Withcrington, Quidhampton, Camp Hill 

(near Salisbury), Northfleet, Gravesend, and the Thanet coast.
Zone of Marsiijritrs frstudinavius of the Thanet coast, rintacrinns band of 

Devizes Road (Salisbury).
Zone of Actinocama.v quad rat as of Whaddon, East and West Harnham, Fareham, 

Shawford, and Bishops Waltham.
Zone of Hrlcmmtrlla mncrouata of the Dorset coast and Norwich.
Zone of Oxtmi hm ata  of Trimingham.

O strea  v esicu lo sa  ( Soirerbi,/) ,  1822. Plate LV, figs. 10— 14; Plate LVI, fig. 1.

18*22. G ryph êa vesiculosa, J. Soirerby. Min. Conch., vol. iv, p. 93, pi. ccclxix.
? 1847. Ostrea vasculum, A. d 'Arch iac. Mem. Soc. gcol. de France, ser. 2, vol. ii,

p .  312, pi. xvi, figs. 5, 6.
1849. G r y ph êa vesiculosa , T. Brian}. Illustr. Foss. Conch. Gt. Brit, and

Ireland, p. 149, pi. lxi, figs. 8, 9.
1850. Ostrea vesiculosa, E. Gut-ranger. Bull. Soc. gcol. de France, ser. 2,

vol. vii, p. 802.
1854. G ryph êa vesiculosayJ. Morris. Cat. Brit. Foss., ed. 2, p. 168. 

r 1868. O strea columba, A. B r ia r t  and F . L . Cornet. Meule de Bracquegnies
(Mem. coin*, et Mem. des Sav. Grangers, vol. xxxiv), 
p. 46, pi. iv, figs. 13—15.

1869. — vesiculosa , H. Coquand. Mon. Ostrea, Terr. Crct., p. 152, pi. lix,
figs. 4—7.

1871. — — F. J. Pictet and G. Catnjdche. Foss. Terr. Crct. Ste.
Croix (Mater. Pal. Suisse, ser. 5), p. 311, pi. cxeiv, 
figs. 1—6.

— G ry ph^.a vesiculosa, F. Stoliczlca. Pakeont, Indica, Cret. Fauna S. India,
vol. iii, p. 466, pi. xxxix, figs. 1, 2. 

1882. — — G. Seguenza. Atti R. Accad. Lincei, ser. 3, Cl. Sei.
Fis. Math., vol. xii, p. 182, pi. xix, fig. 2.

Ostrea vesiculosa , A . Peron. Descript. Braeh., etc., Terr. Crct. Tunisie,
p. 126.

1903. — — B . Fortav. Bull. Inst. Rgyptien, ser. 4, vol. iv, p. 290.
? 1908. G ryph .ea a(T. vesiculosa, F. F a r re. Neues Jalirb. ftir Min., etc., Beil.-Bd.

xxv, p .  609.

%

Non 1864. Ostrea v e s i c u l o s a , S. P. IVnodward. Gcol. Mag., vol. i, p. 112, pi. v, fig. 6.



Description.— Left valve usually thick, very convex, grypheate, more or less 
oval, height usually considerably greater than the length ; slightly or moderately 
inequilateral, sometimes with a rounded ridge extending from the umbo to the 
postero-ventral extremity. Posterior part often convex and separated from the 
remainder of the valve by a furrow. Umbo sharp, prominent, more or less 
incurved, and usually with a small posterior curvature; surface of attachment 
generally small. Area and ligament-pit high, straight or with a small backward 
curvature. Adductor impression oval or rounded. Right valve thin, concave. 
Surface of both valves smooth, except for growth-lines.

Affinities.— This species is closely allied to 0. rcsicnlnris, but the umbo is more 
pointed, usually less incurved and with a smaller attached surface; the area is 
higher, and usually the height of the shell is relatively greater in proportion to its 
length. Most of these differences are probably to be accounted for by the small 
size of the attached surface.

Type .— From the Upper Greensand of Warminster, in the British Museum.
Distribution.— Upper Greensand : common in the zone of Schhrubachia rostrotn 

of Ventnor, Warminster, Dinton and Potterne; rare in the zone of Vecten asper 
of Ventnor, Warminster, and Ballard Down (Swanage). Chloritic Marl of 
Gompton Bay, Isle of Wight.

Ostkka canalk.tlata (Sou'crbi/), 1813. Plate LVI,  figs. 2 - lb .

1813. Chama canaliculata, J. Soirerby. Min. Conch., vol. i, p. 08, pi. xxvi, tig. 1
(non Ostrea canaliculata, Sowerby.)

18*21. Ostrea canaliculata , M .J. L. Defiance. Diet. Sci. nat,, vol. xxii, p. *26.
1827. Ostrea lateralis, S. Nilsson. Petrific. Suecana, p. 29, pi. vii, tigs. 7— 10.
— Chama conica, Nilsson. Ibid., p. 28, pi. viii, tig. 4*.

1829. G ry ph .ka canaliculata , J. de C. Soieerby. Min. Conch., vol. vi, p. 218.
— E xogyra undata, Sowerby. Ibid., vol. vi, p. 220, pi. dev, figs. 5—7.

1833. Ostrea la t e r a l is , A. Goldfuss. Petref. Germ., vol. ii, p. 24, pi. lxxxii,
fig. 1.

r 1834. G r yph .ea vomer, S. G. Morion. Synopsis Organic Remains Cret. U. States,
p. 54, pi. ix, fig. 5.

1837. Ostrea lateralis, W. Hisimjer. Letlnea Suecica. p. 46, pi. xiii, fig. 1.
— A m phidonte  undata, G. G. Punch. Polens Palaont., p. 39.

1842. E xogyra parvula , A. Ley meric. Mem. Soe. gcol. de France, ser. 2, vol. v,
p. 17, pi. xii, tigs. 8, 9.

1845-6. Ostrea lateralis, H. B. Geinitz. Grundriss d. Verstein., p. 480, pi. xx,
fig. 22.

1846. E x o g y r a  l a t e r a l i s , A. E. ]ieuss. Die Verstein. del* bolim. Kreideformat.,
pt. 2, p. 42, pi. xxvii, figs. 38— 17.

1847. Ostrea canaliculata, A . d'Orbiyny. Pal. Franc. Terr. Cret., vol. iii,
p. 709, pi. cccclxxi, figs. 4 —8.



1847. E xogyra lateralis, J . Muller. Pet ref. tier Aachen. Kreidef., pt. 1, p. 40.
1849. G r y p h .*:a u n d a t a , T. Brown. Illustr. Foss. Conch., Gt Britain

and Ireland, p. 149, pi lx, figs. 14. 15. 
--- --- CANALICU LATA, Brown. Ibid , p. 149, pi. lxi, tig. 18.

1850. Ostrea canaliculata, A. d'Orbigny. Prodr. de Pal., vol. ii, pp. 139, 17o,
255.

1852. — c y r t o m a , B. Kner. Denkschr. Akad. Wissensch. Wien., Math.-
nat. Cl., vol. iii, p. 320, pi. xvii, fig. 11.

1853. — canaliculata, F. J. Bidet and W. Bov.v. Moll. Foss. Gres verts
de Geneve, p. 522, 
pi. I  fig. 2.

1854. — — J. M o rr is . Cat. Brit. Foss., ed. 2, p. 173.
— E xogyra lateralis, Morris. Ibid., p. 1(37.

18(33. Ostrea lateralis, A. v. Strombeck. Zeitschr. d. deutsch. geol. Gesellsch.,
vol. xv, p. 110.

— E xogyra lateralis, 11. Drescher. Ibid., vol. xv, p. 357.
18(37. Ostrea lateralis, B. Lnndyren. Palieont. Iakttag. Fiixekalk. Linihainn.

18(38. E xogyra lateralis, E. Fichwald. Letinea Kossica, vol. ii, p. 398.
18(39. Ostrea canaliculata, H. Coqnand. Mon. Ostrea, Terr. GTet., p. 1-8.

pi. xlv, figs. 13, 14; pi. xlvii, 
figs. 7—10 ; pi. Iii, fig. 13 ; pi. lx, 
figs. 13—15.

— — lateralis, Coquand. Ibid., p. 9(3, pi. xviii, fig. 12 ; pi. xxx.
figs. 10 — 14.

187o. E xogyra lateralis, F. Burner. Geol. v. Oberschles., p. 341, pi. xxix.
figs, 4, 5.

— Ostrea lateralis, H. Credner. Zeitschr. d. deutsch. geol. Gesellsch..
vol. xxii, p. 228.

1S71. — canaliculata, F .J . Pictet and G. Campiche. Foss. Terr. Crct. Ste.
Croix (Mater. Pal. 
Suisse, ser. 5), 
p. 305, pi. cxciii, 
figs. 4 —14.

— E xogyra canaliculata, F. Sto l iczha . Pakeont. Indica, Cret. Fauna S.
India, vol. iii, j>. 4G3, pi. xlviii, 
figs. 6—8.

1872. Ostrea ( E xogyra) lateralis, H. B. Geinifz. Das Elbthalgeb. in Sachsen
(Palteontographica, vol. 
xx, pt. i), p. 179, pi. xli, 
figs. 28—35 ; pt. ii, pi. 
viii, figs. 15—17.

1877. E xogyra lateralis, A. Fritsch. Stud, ini Geb. bohmisch. Kreideformat.,
ii, Weissenberg. u. Malnitz. Schicht.. 
p. 140, fig. 13(3.

1881. Ostrea lateralis, J. Gosselef. Esquisse geol. du Nord, pi. xvii, fig. 14.
1882. E xogyra lateralis, H. Schroder. Zeitschr. d. deutsch. geol. Gesellsch.,

vol. xxxiv, p. 261.



1882. E xogyra canaliculata, G. Segnenza. Atti R. Accad. Liucei, ser. 3, Cl.
Sci. Fis. Math., vol. xii, p. 176.

1883. — lateralis, Fritsch. Op. cit., iii, Iserschicht., p. 118.
1887. — cf. lateralis, F. Freeh. Zeitschr. d. deutscli. geol. Gesellsch.,

vol. xxxix, p. 153.
1888. Ostrea canaliculata, A. Peron. Hist. Terr, de Craie S.E. Bassin

Anglo-Parisien, p. 175.
— E xogyra canaliculata, G. Midler. Jahrb. d. k. preuss. geol. Landesanst.

fiir 1887, p. 401.
1889. E xogyra lateralis, Fritsch. Op. cit., iv, Teplitz. Schicht., p. 86.
— Ostrea ( E xogyra) lateralis, 0. Griepenkerl. Seuon v. Konigslutter

(Palaeont. Abb and!., 
vol. iv), p. 36.

— E xogyra lateralis, E. Holzajfel. Die Mollusk. Aachen. Kreide (Palaeon-
tographica, vol. xxxv), p 256.

1890—91. Ostrea canaliculata, A. Peron. Descript. Brachiop., etc*., Terr. Crct.
Tunisie, p. 163.

1893. E xogyra lateralis, Fritsch. Op. cit., Priesen. Schicht,, p. 102.
1894. Ostrea lateralis, A. Henniy. Geol. Foren. i Stockholm, Forhandl.,

vol. xvi, p. 513.
1895. — ( E xogyra) lateralis, F. Vogel. Holliindisch. Kreide, p. 13.
— E xogyra cf. canaliculata, E. Tiessen. Zeitschr. d deutsch. gcul.

Gesellsch., vol. xlvii, 
p. 465.

1896. Ostrea canaliculata, A. J . Jnkes-Bromie and W. Hill. Quart. Journ.
Geol. Soc., vol. 
Iii, p. 149.

1897. — lateralis, A. Henniy. Revision Lamellibr. i Nilsson's ‘ Petrit*.
Suecana/ p. 23.

— E xogyra lateralis, Fritsch. Op. cit., vi, Chlomek. Schicht., p. 68.
— — — B. Leonhard. Palaeontographica, vol. xliv, p. 50.
— — — A. Rutot. Bull. Soc. Beige Geol. Pal. et Hydrol., vol. x,

p. 27.
— — canaliculata, B. B. Newton. Proc. Dorset Nat. Bist. and Anti^p

Field Club, vol. xviii, p. 91, pi. 
iii, figs. 7, 8.

1898. Ostrea canaliculata, B. Fortan. Bull. Inst. Fgyptien, ser. 4, vol iv.
p. 292.

— E xogyra lateralis, G. Midler. Mollusk. Untersen. v. Braunschweig u.
Ilsede (Abhandl. d. k. preuss. geol. 
Landesanst., n.f ., 25), p. 15, pi. iii. 
fig. 2.

— — — O. M. Reis. Geognost. Jahresh. (1897), p. 108.
I9ul. — — A. Wollemann. Jahrb. d. k. preuss. geol. Landesanst..

vol. xxi, p. 14.
— — — H. Imkcllcr. Palaeontographica, vol. xlviii, p. 38.

1902. — — J  P. J . Barn. Mollusk. i. Panmarks Kridtaflej. 1.
Lamellibr., p. 118.



1905. E xogyra lateralis, T. Wejner. Zcitschr. cl. doutscli. geol. Gesellsch.,
vol. lvii, ]>. 184.

r 1907. Gryph .eostrea vomer, S. Weller. Civt. Pal. Now Jersey, p. 455, pi. xliv,
figs, 0 —11.

1909. Ostrea ( E xogyra) lateralis, W. Botjiila. Bull. Jnternat. Acad. Sei.
Cracovie (1009), *2,
p. 091.

1911. E xogyra lateralis, Fritsch. Op. cit., Korycan. Schicbt., p. 40, fig. 210.
— — — K. Votjel von Falckenstein. Zoitschr. d. deutseli. geol.

Gesollscli., vol. lxii, 
]». 501.

Description.— Shell generally rather small, usually higher than long, very 
inetjuivalve.

Left valve very convex or inflated; the greatest convexity is between the 
umbo and the postero-ventral extremity, and gives in some cases the appearance 
of a much rounded carina, behind which the valve is either flattened or slightly 
concave; sometimes there is a posterior wing-like expansion. The ventral 
margin is rounded; the lower part of the posterior margin is often slightly 
concave, ending above in a point. Umbo usually much incurved, and directed 
posteriorly. The ligament pit usually curves posteriorly. This valve is attached 
posteriorly to the umbo ; the size, shape, and direction of the attached surface 
vary in different individuals, and affect the form of the shell in the usual 
way. The surface of the shell shows growth-lines, and in some specimens 
there are numerous, fine, somewhat irregular ridges running parallel to the 
margin of the valve. In the interior of the valve a few widely separated growth- 
ridges occur.

Right valve operculiform, nearly flat, or concave or undulating. Umbo very 
small, curving spirally forwards. Surface with widely separated ridges running 
parallel to the margin of the valve.

Atjiniticx.—The Albian and Cenomanian examples of this species were regarded 
by Coquand as distinct from those found in the Upper Chalk and named 0 . Interolis 
by Nilsson; but d’Orbigny, Geinitz, Peron, Jukes-Browne, and Hennig have 
shown that the forms named lateralis cannot be separated from those which occur 
in earlier beds {ca nalienlata). Peron states that on the Continent this species 
ranges without interruption through all the stages of the Cretaceous, from the 
Aptian to the Danian; he also notes its wide geographical distribution. This 
species belongs to Conrad's “ genus” Gnjphtv.ostrea; it has been referred to 
Dri/phcVir by some writers, but more usually to Keogi/ra ; the left valve, except for 
the attached surface, is often grypheate in form, while the right valve shows some 
resemblance to Keot/t/nt. Pictet and Campiche consider that 0 . canaliculata is 
closely related to Kcntji/ra con ira ; but it seems more probable that it is allied to



0. rcsicularbs, the differences being accounted for by the attached surface in the 
former being on the posterior side of the shell.

The form with well-developed concentric ridges (Plate LVI, fig. 10), which 
is abundant in the zone of Actinocama.r qnadratns, but ranges from the zone of 
Rlti/nclmnella Cuvieri to that of ladcmnitclla mncmuata, has been named 0. canalicn- 
lata var. striatad

Types*.— Chanta canal icnlata, Sowerby, from the Upper Greensand of Shute, 
near Warminster, is in the British Museum. 0. lateralis, Nilsson, is from the 
Upper Chalk of Sweden. Chama conica, Nilsson, from the Upper Chalk of 
Kopinge, Sweden. Kmi/ip-a nndata, Sowerby, from the Upper Greensand, 
Blackdown, cannot be found.

Distribution.—Hythe Beds (Bargate Stone) of Godaiming. Lower Greensand 
of Faringdon and Brickhill.

Gault of Folkestone and Okeford Fitzpaine. Upper Greensand (zones of 
Schbvnbachia rostra fa and Pectm asper) of the Isle of Wight (Ventnor, Niton, 
Compton Bay). Upper Greensand (zone of S'chheuboch'm vast rata) of Blackdown. 
Upper Greensand (Rye Hill Sands) of Warminster.

Chalk Marl (zone of Sclihvnbachia various) of Chiseldon. Cenomanian of 
Wilmington, Devon. Zone of Hoi aster snbglobosus of Fulbourn and Burwell.

Zone of Bhijnchonolla Cuvieri of Harvet (Kent). Melbourn Rock of Hitchin.
Zone of Terebratnlina lata, of Hampshire, the South Devon coast, and Dover.
Zone of H o l a s t e r  j d a n u s  of Culver Cliff and Dover.
Zone of Micraster cor-testudinariant of Pinliay, Borstal, Seaford and Dover.
Zone of Micraster cor-anr/ninum of Quidhamptom and Northfield.
Zone of Marsuj)ites testndinarins of Taplow. Piutacrinus band of Devizes 

Road (Salisbury), Holmwood Park (Keston), and the Tlianet Coast.
Zone of Actinocamae quad rat ns of East and West. Harnham, Whaddon, Marwell 

(Hants), Compton, Shawford, Fareham, West Meon, Mottisfont, Taplow and 
Brighton.

Zone of Belentnifrlla wncrouata of the Dorset Coast, Rogers Whiting Pit 
(Fareham) and Alderbury well.

Zone of Ostrea hinata of Trimingham.

OsTiiFA semiplaxa, J .d c  ('. Stnrrrlnj, 1^25. Plate LVT, figs. 17— Id. Plate LV II.
Plate LVI IT, figs. 1— 5. Text-figures 18:1— 10:1).

1 8 0 : } .  O s T R A i ’ iT K s  s t l c a t u s , ,T. F. lihnuenhach. S p e c i m .  a i v l u e o l .  t e l l . ,  p . 1 8 ,  p i .  i.

tlLf. o .  ( N o n .  fhlrrn mihuiia, I W n .  

1 7 7 8 . )

1 R o w e ,  ‘ Z o n e s  o f  t h e  W h i t e  C halk* . I ,  K e n t  a m i  S u s s e x  ’ ( 100<>),  p. : ’,4A ; Griffith a m i  B r v « l o n e .  

‘ Z o n e s  of the C h a l k  in  H a n t s ’ (11*11), p. :>.



1822. Ostrea, G. Mautell. Foss. S . Downs, p. 207, pi. xxv, fig. 4.
1825. — semiplana, J .  de C. Soieerby. Min. Couch., vol. v, p. 144. pi.

cccclxxxix, fig. 3.
1*27. — - flabelliformis, S . Nilsson. Petrific. Suecana, p. 31, pi. vi,

fig. 4.
— ? plicata, Nilsson. Ibid., p. 31, pi. vii, fig. 12.

— — pusilla , Nilsson. Ibid., p. 32, pi. vii, fig. 11. (Non jrasilla, Brocchi, 
1814.)

1833. — al.eformis, S . Woodward. Geol. Norfolk, p. 48, pi. vi, tigs.
1— 3.

inequicostata, Woodward. Ibid., p. 48, pi. vi, fig. 4.— —

— — flabelliformis, A. Gold/ nss. Petref. Germ., vol. ii, p. 12, pi.
lxxvi, fig. 1.

- - — sulcata, Gold/ nss. Ibid., p. 13, pi. lxxvi, fig. 2.
— — armata, Gold/ nss. Ibid., p. 13, pi. lxxvi, fig. 3.

1837. — flabelli  formis, IF. Hisinyer. Letluea Sueeica, p. 48, pi. xiv,
fig. i.

- - __p plicata, Hisinyer. Ibid., p. 48, pi. xiv, fig. 2.
1837. — inconstans, F . Dnjardin. Mem. Soc. geol. de France, vol. ii,

p. 229.
1839. flabelliformis , H . B . Geinitz. Char. d. Schicht. u. Petref.

des sachs. Kreidegeb., pt. 1, 
p. 19.

1841. — — F . A. Bonier. Die Verstein. d. nord-deutsch.
Kreidegeb., p. 45.

— — sulcata, Bonier. Ibid., p. 40.
— — armata, Bonier. Ibid., p. 40.

1843. — macroptera ? H . B . Geinitz. Die Verstein. von Kieslingswalda,
p. 17, pi. iii, figs. 22— 24.

— — sulcata, Geinitz. Ibid., p. 17.
184*3. — — A. E. Beuss. Die Verstein. der bolim. Kreideformat., 

pt. 2, p. 39, pi. xxviii, figs. 2—4, 8.
— — flabelliformis, Beuss. Ibid., p. 39, pi. xxviii, f i g s .  5 —7, 10, pi.

xxix, figs. 19, 20.
1847. — semiplana, A. d'Orbiyny. Pal. Franc. Terr. Cret., vol. iii, p. 747,

pi. cccclxxxviii, figs. 4, 5.
— — flabelliformis, J. Midler. Petref. der Aachen. Kreidef., pt. 1,

p. 39.
— — armata, Midler. Ibid., p. 39.

1849. — semiplana, T. Brou n. Illustr. Foss.Conch. Gt. Britain and Ireland,
p. 145, pi. lix, f i g .  7.

— — in.equicostata, Broun. Ibid., p. 147, pi. lxi,*, fig. 13.
1850. — semiplana, H. B. Geinitz. Das Quadersandst. oder Kreidegeb. in

Deutschland, p. 198.
carinata, J. de C. Soieerby, in F. Dixon. Geol. Sussex, p. 357 (O.

/rons, p. 386, ed. 2), 
pi. xxvii, fig. 2.

— — semiplana, A. d'Orbiyny. Prodr. de Pal., vol. ii, p. 250.



1850.

1851. 

1854. 

1859. 

1803.

1808.
1809.

1870.

1871.

187*2

1873.

1870.

1877.

1878. 
1882.

1883.

Ostrea sem iplana , A . A M .  Geogn.-paliiont. Beschreib. v. Lemberg
(Haidinger’s Naturwiss. Abhandl., vol. 
iii, pt. 2), p. 251, pi. xiii, fig. 2.

— B ronni, J. Mailer. Petref. der Aachen. Kreidef.,pt. 2,p. 09, pi. vi.
fig. 20.

— sem ipla n a , J. Morris. Cat. Brit. Foss., ed. 2, p. 174.
— injequicostata, Morris. Ibid., p. 173.

sem iplana , J. Midler. Petref. der Aachen. Kreidef., Supplement,
p. 7.

— — R. Drescher. Zeitschr. der deutsch. geol. Gesellsch.,
vol. xv, p. 350.

— sulcata, A . Kunth. Ibid., vol. xv, p. 732.
— fla b ellifo k m is , E. Eichwald. Lethaea Rossica, vol. ii, p. 308.
— sem iplana , H . Coquand. Mon. Ostrea, Ten*. Cret., p. 74, pi. xxviii,

figs. 1— 15; pi. xxxv, tigs. 1, 2 ; pi. 
xxxviii, figs. 10—12.

— cuculus, Coquand. Ibid., p. 52, pi. xvii, figs. 19—21.
— l ic h e n ifo r m is , Coquand. Ibid., p. 91, pi. xxxvii, figs. 17—19.
— M erceyi, Coquand. Ibid., p. 93, pi. xxviii, fig. 22; pi. xxix, figs.

8—14.
— P ero n i, Coquand. Ibid., p. 95, pi. xxxv, figs. 3—5 ; pi. xxxviii, figs.

5—9.
— acanthonota, Coquand. Ibid., p. 103, pi. xxxviii, figs. 1—4.
— sulcata, F. Rijmer. Geol. v. Oberschles., p. 343, pi. xxix, fig. 3.
— cuculus, C. Sehlater. Nones Jahrb. fiir Min., etc., p. 951.
—  s e m i p l a n a , F. J . Pictet and G. Campiche. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. 
Suisse, ser. 5), p. 321.

— — H. B. Geinitz. Das Elbthalgeb. in Sachsen (Palteonto-
graphica, vol. xx, pt. 2), p. 29, pi. viii, 
tigs. 8 - 1 1 ,  13.

flabellifokmis, / .  I. Lahusen. Foss. While Chalk of Simbirsk
(Impel*. Russ. Min. Corps 
Instit.), pt. 2, p. 250, pi. v, 
fig. 3.

— ( A lectryonia) sulcata, D. Brauns. Zeitschr. f. d. gesammt.
Naturwiss., vol. xlvi, p. 
393.

— sem iplana , A. Fritsch. S*ud. im Gebiete der bbhm. Kreide-
format. ii, Weissenberg. u. Main it z. 
Sehieht., p. 141, fig. 138.

sulcata, C. Barrois. Ann. Soc. geol. Nord, vol. v, p. 408. 
A lectryonia sulcata, H. Schroder. Zeitschr. d. deutsch. geol. Gesellsch.,

vol. xxxiv, p. 201.
Ostrea sem iplana , Fritsch. Op. cit., iii, Isersehicht., p. 121 ,  fig. 97 .  

FRONS, Fritsch. Ibid., p. 1 21 ,  fig. 90 .

armata, J. Bnhm. Verhandl. nat. Yereines preuss. Rheiul., vol. 
xlii. p. 70.
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1889.
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1893.
1894.

1895.
1897.

1898.

1 9 0 1 .

190-2.

Alectryonia crista itnoulata, B<>Jun. Ibid., p. 75, pi. i, fig. 1.
O strea  semi  plan  a , A. Peron. Hist. Terr. de Craie Bassin Anglo-Parisien,

p. 179.
— P euoni, Peron. Ibid., p. 180.
— su lc ata , G. Muller. Jahrb. d. k. preuss. geol. Landesanst. iin-

1887, p. 400.
— s e m ip l a n a , E. Holzapfel. Die Mollusk. Aachen. Kreide (Paheon-

tographica, vol. xxxv), p. “251. pi. 
xxviii, figs. 5, 6.

— G o l d f u s s i , Holzapfel. Ibid., p. 249, pi. xxviii, figs. 8 —18.
— B ro n n i, Holzapfel. Ibid., p. 250, pi. xxviii, figs. 3—7.
— armata, Holzapfel. Ibid., p. 253, pi. xxviii, figs. 1, 2.
— M e r c e y i , Holzapfel. Ibid., p. 251, pi. xxviii, fig. 4.
— s e m i p l a n a , Fritsch. Op. cit., iv, Teplitz. Schicht., p. 87.
—  ( A l e c t r y o n i a ) su lc a ta , 0 .  Griepenlcerl. Senon v. Konigslutter

(Palseont. Abhandl., vol. iv). 
1>. 33.

■91.— s e m ip l a n a , A. Peron. Descript. Braehiop., etc., Terr. Cret.Hauts-
Plateaux de la Tuni*ie, p. 154.

— — Fritsch. Op. cit., v, Priesener Schicht., p. 102.
— — B. Lnndgren. Mollusk. i Mammillatus och Mncronata

zouerua (K. Svenska Vet. - Akad. 
Handl., n .f ., vol. xxvi, No. 6), p. 37. 

la r v a , Lnndgren. Ibid., p. 37.
— s e m ip l a n a , A. Hennig. Geol. Foren. i Stockholm Fbrhandl., vol.

xvi, p. 514.
— c u c u l u s , Hennig. Ibid., p. 516.
— B ronni, F. Vogel. Hollandisch. Kreide, p. 7.
— s e m ip l a n a , R. Leonhard. Palseontographica, vol. xliv, p. 51.
— — Fritsch. Op. cit., vi, Chlomek. Schicht., p. 68.
— — A. Rutot. Bull. Soc. Beige Gcol. Pal. et Hvdrol.,

vol. x, p. 25.
— ( A l e c t r y o n i a ) arm ata , Rntot. Ibid., p. 23.
— s e m ip l a n a , A. Hennig. Revision Lamellibr. i Nilsson's ‘ Petrific.

Suecana,’ p. 9, pi. i, figs. 7, 10—14, 16. 
18, 19.

—  ( A l e c t r y o n i a ) s e m ip l a n a , O. M. Reis. Geoguost. Jahrcsh. (1897).
p. 107, pi. iv, fig. 18.

s e m ip l a n a , G. Mi'dU-r. Molluskenfauna Untersen. v. Braun
schweig u. Ilsede, p. 8, pi. i, figs. 1—4 ; 
pi. iii, figs. 3, 4.

— — A. Wolletnann. Jahrb. d. k. preuss. geol. Lamlesanst.,
vol. xxi (1900), p. 13.

— — var. arm ata , H. Iml'cller. Palaeontographicn, vol. xlviii,
p. 37, pi. i, figs. 3—6.

— cf. s e m ip l a n a , A. Wollemann. Liineburg. Kreide (Abhandl. d. k.
preuss. gcol. Landesanst.,  n . f .. 

37), p. 49.



1903.

1905.

r 1900.
1908.

1909.

1911.
1911.

Ostr ea  M e r c e y i , Wolleinann. Ibid., p. 51, pi. iii, 0, 7.
—  s e m i p l a n a , J. P. J . Ravii. Mollusk. Danmarks KridtaH. i,

Lamollibr., p. 113, pi. iii, figs. 5, 
7, 8.

A lectr yo n ia  s e m ip l a n a , E. Daegu Palaeontograplik-a, vol. xxx, 2, p. 300,
pi. xxxiv, fi^s. 1—4.

Ostr ea  s e m ip l a n a , T. Wegner. Zeitsclir. d. deutsch. geol. Gesellscli., vol.
lvii, p. 177, fig. 10.

—  arm ata , Wegner. Ibid., p. 179, figs. 11—13.
— — L. KrvmbecJc. Palaeoutograpliica, vol. liii, p. 93.
—  P e r o n i , P. A. Peron. Compte Rendu Assoc. Franc. Avanc. Sci.,

vol. xxxvi (1907), p. 307.
— ( A l e c t r y o n i a ) P e r o n i , M. Leriche. Ann. Soc. geol. Nord, vol.

xxxviii, p. 07, pi. iii, figs. 
20—27.

—  s e m ip l a n a , W.Rogala. Bull. Internal. Acad. Sci. Cracovie (1909),
2, p. 090.

— — Fritsch. Op. cit., Korvcaner Schiclit., p. 47, fig. 214. 
A l e c t r y o n ia  s e m ip l a n a , K. Vogel v. Falckenstein. Zeitsclir. d. deutsch.

geol. Gesellscli., vol. lxii, p. 559.

hrseriph'ou.— Form of shell extremely variable, depending on the shape, size 
and position of the surface to which the left valve is attached. In many specimens 
the shell was fixed to a cylindrical object (firli'iiuiitcllo), but in other cases to a 
Hat or slightly curved surface.

In the larger, fully grown specimens, in which the attached surface is relatively 
small and mainly in front of the uinbones, being either parallel or oblique to the 
hinge, the shell is more or less triangular, or four-sided, or rounded, and its height 
is then often greater than its length (Plate LV II, fig. 7 ; Text-figs. 183— 192).

When the shell is attached to a cylindrical body the length of which is at right 
angles to the hinge-line, the height of the shell is, at any rate during the attached 
stage, much greater than its length, and the front and back margins are more or 
less nearly parallel (Plate LV II, figs. 8, 12), but subsequently the postero-ventral 
part may grow in a posterior direction (Plate LV II, fig. 11). When the length 
of the attached body is parallel or nearly parallel with the hinge-line, and posterior 
to the umbo, the shell becomes much longer than high and extremely inequilateral 
(Plate LV II, figs. 1— 3). If the attached surface is directed obliquely backwards 
from the umbo the shell becomes oblique and inequilateral. In small specimens 
having a very small attached surface the shell becomes sickle-shaped and the two 
valves similar in form (Plate LVI, fig. 18).

During the period in which the left valve is attached to a cylindrical object the 
corresponding part of the right valve takes a similarly convex form and remains 
without folds; when the left valve is attached to a flat or slightly curved surface



F igs. 183—192.— O s tre a  s e m i p l a n a , Sowerby. 183—190, Zone of B e l e m n i t e l l a  m u c r o n a t a , Norwich. 
183— 185, right valve, and interior and exterior of left valve of one individual; Norwich Museum. 
180, 187, left and right valves of one individual; Sedgwick Museum. 188, left valve (the right 
valve is concave) ; Sedgwick Museum. 189, 190, left and right valves of one individual; Norwich 
Museum, No. 2101. 191, 192. Zone of A c t i n o c a m a x  q u a d r a t u s ,  East Harnham. Dr. Blackinore’s
Collection. Exterior and interior of a right valve. All x



the corresponding part of the other valve is nearly flat and smooth (Plate LV III, 
figs. 3— 5). In the larger specimens with a relatively small attached surface the 
left valve (fig. 188) is more convex than the right, the latter becoming in some 
cases nearly flat or even concave. The free part of the shell develops folds. 
When the attached surface is relatively small the greater part of both valves 
possesses strong radial folds which interlock at the margin of the valves. The 
folds have more or less rounded summits, sometimes with small pointed projections, 
which occasional^ develop into spines. The interspaces are usualty broader than 
the folds. Well-marked growth-lines run parallel to the folded margin of the 
valves.

When only the margin of the shell is free no folds are developed, but the edge 
of the shell becomes toothed (Plate LV II, fig. 1*2) ; when a narrow strip is free 
numerous small folds appear on it (Plate LV II, fig. 1 3 ; Plate LV III, figs. 1 —  
4), forming a corrugated border to the smooth attached part of the shell. 
Occasionally, even when the greater part of the shell is free the folds are indistinct 
(figs. 183—185, 191). The direction of growth of the umbo, area, and ligament- 
pit vary according to the position of the attached surface ; they may be in the 
plane of the valves, or curve inwards or outwards, sometimes becoming nearly 
perpendicular to the plane of the valves of the adult shell. The ligament-pit, area 
and umbones may be at right angles to the length of the shell, or may curve 
obliquely backwards or occasionally forwards. In some cases the area and 
ligament-pit are higher than long, in others longer than high.

The inner margin of the valves near the umbo often shows crenulations or 
minute irregular ridges. The form of the adductor impression varies with that of 
the shell ; it is vertically elongated when the shell is high, and more rounded when 
the shell is longer.

Affinities.— A number of the different forms of this shell have been described 
as distinct species, since many writers have failed to recognise that the mode of 
growth of the shell is determined mainly by the character and position of the 
attached surface. The small sickle-shaped form (Plate LVI, fig. 18), with only a 
small surface of attachment and the two valves similar, was named 0. jntsilln by 
Nilsson (1827),1 0 . ahvfonni* by Woodward (1833, pi. vi, fig. 1), and 0. Guhlfussi 
by Holzapfel (1889). Small forms which were attached for a longer period to a 
cylindrical object directed more or less nearly perpendicularly to the hinge (Plate 
LVII, figs. 8— 11, Plate LV III, figs. 1, 2) and with the margin of the valve folded 
and sometimes extended postero-ventrally were named 0. (lUvfonnis by Woodward 
(1833, pi. vi, fig. 2), 0. Ilronni by Muller (1851)," (K Vrnmi by Coquand (1809;. 
A form in which the shell was attached to a cylindrical object throughout except

1 Heimi^ (1897), pi. i, fi ŝ. 14, *24.
- Set* also Hennitf (1897), pi. i, fit's. 7, 11, 12.
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at the actual edge, which is toothed (Plate LV II, fig. 12), was named 0 .  M r r c r y i  

hy Coquand (1809).1 Specimens which were attached to a flat object for a long 
period (Plate LVII I, figs, 3— 5) were figured as (K u h v f o r m i s  by "Woodward (1833, 
pi. vi, fig. 0) and 0 .  s r m i p t a u a .  by Sowerby (1825, the smaller figure). Larger 
forms with a relatively small portion of the anterior part of the shell attached 
to a cylindrical object and with well-developed folds, were named 0. i n i v q u i c n s t a t a  

by Woodward (183*5, pi. vi, fig. 4), 0 .  s u l c a t a  by Nilsson (1827),2 0 .  j l a b c l i i j o r m i s  

by Nilsson (1833),:i and 0 . se n t !  p l a n a  by Sowerby (1825, the larger figure) (Plate 
LVH, fig. 7 ; Text-figs. 180 ,187 ,193). The forms like 0 . a h v f o n n i s  and 0 .  M e r c e y i  

are common in the upper zones. 0 . c a r i n a t a , Sowerby (in Dixon, 1850), is a young 
form of (K s n u i p l a u a .  0 .  a n u a t a ,  Goldfuss, is recognised by Coquand and by 
Midler as a form of 0 .  s e m i  p l a n a  in which the ribs have become spiny. () .  

l i c h r n i f o n n i s , Coquand, is a form in which the valves have a rounded outline.

Km. 103.—Ostrca semi plana, Sowerby. Zorn* of Belemnilella murronata, Hartford Bridge, Norwich. Dr. Kowc’s 
Collection. Exterior and interior of a left valve, x

(). am  nflioiiola, Coquand, is a large form in which the ribs tend to become spiny.
(>. a realiiia, Stoliczka, is closely allied to, and may be, as maintained by Peron, 
identical with 0. sen iip la u a . 0. Rrhomli, Coquand (== O. Coq.) and
(). Janus, Coquand, are regarded by Peron as forms of 0. semiphina.

The close resemblance between the crenulations on the inner margin of the 
dorsal part of the valves in O. sn m ijila n a  and in O. c r s i c n la r i s ,  and the occasional 
presence of fine radial ribs on the right valve of 0 . suggest that these
two species are rather closely related.

l in iu ti 'k s .— The radial folds are usually stronger in examples from the zone of 
i lr lr i iu i i f r l la  m u e v o u a ta  than in those from the lower zones. Occasionally the left 
umbo is exogyriform (Plate LV II, fig. 1 l>)but this depends merely on the position 
of the attached surface.

1 See also Holzapfel (1889) and Wollemann (1902).
2 Henuig (1897), pi. i, fig. 18.
3 Hcnnig (1897), pi. i, fig. 10.



Ti/pes.— Ostracites snlcatus, Blumcnbach, from tlie Senonian of Salzberg near 
Quedlinburg, is stated by IJennig to lie in the Natural History Museum, Berlin. 
Ostrea sp. Mantell, from the zone of Micntster cor-a n<juinu m of Koutherham near 
Lewes, and 0. ,sunnipinna ̂  Sowerby, from the zone of lirh'innitel/a niueronata of 
Norwich, are in the British Museum. 0. <tlncforniis, Woodward, and 0. iunjuicnstafa, 
Woodward, are from the zone of li. niueronata of Norwich ; the original of tig. 3 of 
the former is in the Norwich Museum, but the other specimens cannot be found. 
0. carinata , Sowerby (in Dixon), cannot be found.

D i s t r i b u t i o n . — Probably zone of T e r e b r a t u t i n a  l a t a  of the South Devon coast.
Zone of J f o l a s t e r  p l a n u s  of the South Devon coast, Froxfield (Hants.), White 

Hill near Goring, and Hart’s Lock Wood.
Zone of M i c r a s t e r  c o r - t r s t u r f i u a r i u i n  of Stevenage, Strood, and Chatham.
Zone of Mirra star cor-an<fitiniim of Micheldever, Witherington, Quidhampton, 

Foot’s Cray, Southerham (Lewes), Northfleet, New Brompton, Gravesend, and 
Litcham, Norfolk.

Zone of M a r s u p i t e s  t e s t u i l i n a r i u s  of Ovingdean (Sussex). U i n t a r r i n n s  band of 
Taplow and the Thanet coast.

Zone of ArtinocanuLv quadratus of East Harnham.
Zone of BclrmniteUa mucronata of Ballard Head, Fareham, Clarendon and 

Norwich.
Zone of O s t r e a  i u n a t a  of Trimingham.

O s t r k a  s a r t m K N S i s ,  sp. nor. Plate LVIIT, f i g s .  < ) — i>.

Description.— Shell thick, higher than long; slightly, moderately, or consider
able inequilateral.

Left valve very convex, with the attached surface of variable size. Area large, 
high, curved slightly or considerably backwards. Free part of valve with small 
radial folds, and growth-lamella?. Inner margin with a row of small pits. Right 
valve slightly convex, with a large area ; surface (except of the earlier part) orna
mented with numerous small radial ribs separated by linear furrows, and crossed 
by growth-lamelhv.

Affinities.—'fhe high area ami the radial folds of the left valve suggest that 
this species may be related to (K srmiplaua ; it also resembles some forms of 
(). Buuchrroui. More specimens are needed in order to determine satisfactorily the 
affinities of this form.

Tupe.— In. Dr. Blackmore’s collection.
I hsfrihuf mu.— Zone of Act no >ra ma,/ quad rat ns n f Last Harnham. near Salisbury.



OSTKKA IXCUKVA,  XiltiSOH, 1827. Plate LV III, figs. 10— 13. Plate L IX .
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1 8 5 0 .

1 8 5 9 .
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Ostrea incurva, 8. Nilsson. Petrif. Suecana, p. 30, pi. vii, fig. 0.
--- CURVIROSTRIS, Nilsson. Ibid., p. 30, pi. vi, fig. f>.
— a c u t ir o st r is , Nilsson. Ibid., p. 31, pi. vi, fig. 6.
—  c u r v iro s tris , A. Goldfuss. Petref. Germ., vol. ii, p. 24, pi. lxxxii,

fig. 2.
— a c u tir o stis , Goldfuss. Ibid., p. 25, pi. lxxxii. fig. 3.
— t r ia n g u l a r is , 8. Wood tea rd. Geol. Norfolk, p. 48, pi. vi,

figs. G, 7.
— a c u t ir o st r is , W. Hisinger. Letha?a Suecica, p 47, pi. xiii,

fig. G.
— c u r v ir o s t r is , Hisinger. Ibid., p. 48, pi. xiii, fig. 7.
— in cu rv a , Hisinger. Ibid., p. 47, pi. xiii, fig. 5.
— ac uti ro stris , A. d'Orbigny. Pal. Franc*. Terr. Cret., vol. iii, p. 730,

pi. cccelxxxi, figs. 1—3.
—  t r ia n g u l a r is , T. Brown. Illust. Foss. Couch. Gt. Britain and

Ireland, p. 148, pi. lxi* figs. 9, 10.
— c u r v ir o s t r is , A. (VOrbigny. Prodr. de Pal., vol. ii, p. 255.
—  ac uti ro str is , d'Orbigny. Ibid., p. 25G.
—  c u r v ir o s t r is , A. Alth. Geogn.-pal. Beschreib. v. Lemberg

(Haidinger’s Naturwiss. Abhandl., 
vol. iii, pt. 2), p. 254, pi. xii, 
fig. 38.

— a c u t ir o st r is , Altli. Ibid., p. 254.
— — ,0 .  c u r v ir o s t r is , J. Morris. Cat. Brit. Foss., ed. 2,

p. 173.
— c u r v ir o s t r is , / .  Muller. Petref. Aachen.Kreideformat.,Supplement,

p. 7.
— — E. EicJncald. Lethaea Rossic-a, vol. ii, p. 384.
— — H. Coguand. Mon. Ostrea, Terr. Cret,, p. G7, pi. xxxv,

figs. 16—22.
—  a c u tir o str is , Cognand. Ibid., p. 75, pi. xxxv, figs. 8— 15, pi. xxxvi,

figs. 1—5.
— t r in a c r i a , Cognand. Ibid., p. G4, pi. xxxv, figs. 23, 24.
— a c u tir o str is , H. Creditor. Zeitschr. d. dent sell. geol. Gesellsch., vol.

xxii, p. 227.
— c u r v ir o s tr is , E. Eurre. Moll. Craie de Lemberg., p. 162.
— a c u tir o str is , F. Stoliczka. Palaeont. Indica, Cret, Fauna S.

India, vol. iii, p. 471, pi. xlv, 
figs. 1—G.

c u r v ir o s tr is , G. Behrens. Zeitschr. deutsch. geol. Gesellsch., vol.
xxx, p. 260.

— a c u tir o str is , K. Etheridge. In Penning and Jukes-Browne,
Geol. Cambridge, p. 146, pi. iii, 
figs. 5, 6.



1888.

1889.

1891.

1894.

1895.

1897.

1899.
1901.

? 1902.

1906.

1908.

1909.

Ostrea acutirostris var. in flex a , Etheridge. Ibid., p. 146, pi. iii,
figs. 7, 8.

— curvirostris, .4. Peron. Hist. Terr, de Craie S.E. Bassin Anglo-
Parisien, p. 173 ( partim).

— — O. Griepenlcerl. Senon. v. Konigslutter (Palaeont.
Abhandl., vol. iv), p. 34, pi. ii, 
fig. 1.

— — J. Bijhm. Palaeontographica, vol. xxxviii,p. 92, pi. iv,
fig. 5.

— acutirostris, Bijhm. Ibid., p. 92, pi. iv, fig. 11.
— — B. Lundgren. Mollusk. i mammillatus och mucronata

zonerna, p. 39.
— curvirostris, Lundgren. Ibid., p. 40.
— scaniensis, Lundgren. Ibid., p. 40.
—  curvirostris, A. Hennig. Geol. Foren. i Stockholm Forhandl.,

vol. xvi, p. 514.
— acutirostris, Hennig. Ibid., p. 514.
—  curvirostris, F. Vogel. Hollandisch. Kreide, p. 5.
—  acutirostris, Vogel. Ibid., p. 5.
—  scaniensis, Vogel. Ibid., p. 6.
— incurva , A. Hennig. Revis. Lamellibr. i Nilsson’s “ Petrif.

Suecana,” p. 11, pi. i, figs. 15, 17, 21— 
23, 25—28.

— acutirostris, F. Nijtling. U. Cret. (Maestriclitian) Mari Hills
(Palaeont. Indica, ser. xvi, vol. i), 
p. 37, pi. ix, figs. 1, 9.

— — G. de Alessandri. Palaeont. Italica, vol. iv, p. 198.
— curviiiostris, H. Imlceller. Palaeontographica, vol. xlviii, p. 37.
— acutirostris, Imlceller. Ibid., p. 37.
— — A. Quaas. Palaeontographica, vol. xxx, 2, p. 184,

pi. xxi, fig. 11.
— — E. Dacqm'. Ibid., p. 363.
— incurva, J. P. J. Ravn. Mollusk. i Danmarks Kridtafl., I, Lamellibr.

p. 112, pi. iii, fig. 4.
— — E. Bi>se. Senon. Cardenas (Bol. Inst. geol. Mexico, No. 24),

p. 42, pi. i, fig. 5.
— curvirostris, A. Peron. Cornpte Rendu Assoc. Fran9- Avanc.

Sciences, vol. xxxvi (1907), p. 306.
— — M. Lerirhe. Ibid., p. 338 (jmrtim).
— incurva , IF. Rogola. Bull. Internat. Acad. Sci. Cracovie (1909),

2, p. 691.

Description.— Shell thin, usually higher than long; its form very variable, 
depending on the character and size of the attached surface.

The left valve is flat when attached throughout to a flat surface; concave when 
attached to a convex surface; convex when attached to a concave surface or 
when attached to only a small object near the umbo; irregular when attached to an
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irregular surface. When the marginal part is free it grows more or less nearly 
vertically upwards from the attached surface. When entirely fixed the valve may 
be nearly symmetrical, but has usually a posterior curvature ; when attached by a 
small area it usually grows backwards and becomes more or less sickle-shaped. 
The ligament-pit and umbo are straight in the nearly symmetrical forms ; in the 
curved forms they are bent or arched more or less considerably backwards, but 
occasionally forwards.

The right valve is slightly convex when the entire left valve is attached to a 
flat object; more convex when it is attached to a convex object ; nearly flat when 
it is attached to a concave object or when attached near the umbo only ; irregular 
and undulating when the attached surface is irregular. The outline of the valve 
and the curvature of the ligament-pit and umbo vary according to those of the left 
valve. The surface of the right valve sometimes shows concentric ridges, especially 
near the umbo, and when well preserved there are numerous, small, irregular, 
radiating ridges. The inner margin of the valve on each side of the umbo has 
small, transverse, somewhat irregular rounded ridges. The form of the adductor 
impression varies with the shape of the shell.

Affinities.— Hennig (1897) has shown clearly that the differences between 
Nilsson’s 0. incurva, 0. currirostris and 0 . acutirostris are due to the mode of 
growth, which is determined by the character and size of the attached surface; and 
for this species Hennig selects the name 0. incurva.

0. triangularis, Woodward, which was named 0. trinacria lr  ̂ Coquand, is a 
form in which the entire left valve is attached to a flat surface; in the type this 
valve is fixed to a small portion of a large Inoccramus (Plate L IX , fig. Id). 0 .
(Irepanon, Wollemann,1 closely resembles the forms like 0 . triangularis, and should 
probably be regarded as a synonym of 0. incurva. Gryphaea globosa, Woodward,2 
is included in this species by Coquand, but in the absence of the type it is difficult 
to give a definite opinion. D’Orbigny and Peron also include 0. contrastris, 
Goldfuss. Peron (1888, 1908) regards 0. Wcgmanniana, d’Orbigny, as a form of 
0. incurva. 0 . subuncinella, Bohm,3 appears to be closety allied to 0. incurva.
0 . R abclaisi, Coquand,4* from Meudon, resembles closely some forms of 0. incurva 
(Plate L IX , figs. 12— 14), and should probably be included in that species.

Some specimens of 0. incurva resemble the early parts of 0 . semiplana before the 
development of the radial folds.

Types.— Nilsson’s types came from the Upper Chalk of Sweden. 0. triangularis,

1 * Liineberger Kreide’ (1902), p. 49, pi. vii, figs. 6, 7. Regain, 4 Bull. Intermit. Acad. Sci. 
Cracovie ’ (1909), 2, p. 691, pi. xxviii, fig. 16.

2 ‘ Geol. Norfolk ’ (1833), p. 52, pi. vi, fig. 8 (from Marliam).
3 4 Palaeontographica,’ vol. xxxviii (1891), p. 93, pi. iv, figs. 9, 10.
* 4 Mon. Ostrea, Terr. Cret.’ (1869), p. 66, pi. xxxvii, figs. 26, 27.



Woodward, from the zone of Helfoanifclla mncronata of Norwich, is in the Norwich 
Museum (Plate L IX , fig. 14).

Distribution.— Chalk Marl (zone of Schhenbarhia various) of Burham and 
Dover.1

Totternhoe Stone (zone of Holaster subqlobosus) of Burwell.
Zone of llhi/nchonella. ('uria'i of White Nothe (Dorset), Peter’s Pit (Burham) 

and Dover.
Zone of Terebratnlina- lata of Branscombe, Warnford (Hants) and Beachy 

Head.
Zone of Mic raster cor-anquinum of Quidhampton, New Brompton, and Grays.
Zone of Marsupites testudina rius of Devizes Road (Salisbury7), Taplow and West 

Wickham. Uintacrinus band of the Thanet coast.
Zone of Actinocamax quadrates of East and West Harnham, West Meon, Mottis- 

font, Soberton and Winterbourne (Berks).
Zone of Belemnitella mucronata of Alderbury, Clarendon and Norwich.

Osikka BorcHEROM, Coquand, 1859. Plate LX , figs. 1— 15.

1859. Ostr ea  B o u c h e r o n i , H. Coquand. Bull. Soc. geol. de France, ser. 2, vol.
xvi, p. 1007.

180*2. — tev esthensis, Coquand. Gcol. Pal. reg. sud. Province Constantine,
p. 227, pi. xix, figs. 7—13.

1809. — B oucheroni, Coquand. Mon. Ostrea, Terr. Crct., p. 85, pi. xxxi,
figs. 1—o; pi. xxxvii, figs. 1—10; pi. 
xxxviii, fig. 20.

1890-1. — — A. Peron. Descript. Bracb., etc., Terr. Crct. Tunisie,
p. 142.

1898. — — G. M idler. Mollusk. Untersen. v. Braunschweig u.
Ilsede (Abhandl. d. k. preuss. geol. 
Landesanst., n .f ., 25), p. 11, pi. iii, 
figs. 5—9.

Description.— Shell variable in form, usually considerably higher than long, 
with the anterior and posterior margins generally diverging gradually from the 
umbo. Often the shell is more or less nearly symmetrical, but may be irregular, 
and with the ventral part expanded.

Left valve very convex, with the anterior and posterior parts sloping rapidly from 
the flank to the margin. The flank is flattened or moderately convex. Umbonal 
region usually narrow and pointed. The attached surface is at the umbo and is 
usually rather small but sometimes large ; when large the height of the shell may 
be relatively small, and the form of the left valve more or less semi-cylindrical. In

1 Specimens of Ostrea found in the Upper Greensand of Haldon resemble closely O. incurva.



the larger specimens a posterior wing-like part is developed, and may be separated 
from the remainder of the valve hy a furrow. The surface is marked with 
growth-rings.

Right valve thin, slightly convex or nearly flat ; umbo small, with the marginal 
part sometimes growing upwards at a considerable angle with the earlier part. 
Surface nearly smooth.

Affinities.— The English specimens agree closely with the figures given by 
Midler, and fairly well with some of the smaller examples figured by Coquand ; 
but the larger forms, in which the height of the shell is relatively less, have not 
been found in this country.

Specimens in which the attached surface is larger than usual and the height of 
the shell relatively less (Plate LX , figs. 14, 15) resemble some forms of 0. rrsiev- 
lari.s*, and there seems to be almost a complete passage between these two 
species; this resemblance has already been noticed by Peron in specimens found 
in the Lower Senonian of Tunis.

The right valve of small specimens is similar to that of the forms of 0. inenrra 
in which the posterior curvature of the umbo is slight.

The form from Tebessa (Constantine), named 0. teresthensis by Coquand, was 
subsequently identified by that author with 0. Boitcherovi, and that identification 
has been supported by Peron. 0. BouviUei, Coquand,1 from Algeria, resembles 
the forms of 0. Bonrhenmi which have a short and high shell.

Bcnm rls .—In England the specimens now referred to 0. Buucheroui have been 
hitherto identified as 0. Wrgmanniana, d’Orbign)',2 but the latter species is 
regarded by Peron3 and by Leriche,1 as a synonym of 0. incurnt (p. 388). So 
far as I have been able to make out the characters of 0. Weymmutiauu from the 
figures of d’Orbigny and Coquand and from the examination of a single right 
valve, I am inclined to accept the view of Peron and Leriche.

This species is often gregarious ; most of the English examples are of rather 
small size, and the left valve is much more frequently found than the right valve.

Type.— From the Lower Senonian of Lavalette (Charente), said to be in the 
Ecole des Alines, Paris.

.Distribution.— Zone of Ilolustrr jdauvs of Hitchin. Recorded by Rowe from 
the Isle of Wight.

Zone of Mir raster eur-anyuinuni of Whitway (Hants), Farningham Road, Preston 
near Faversham, Gravesend, Charlton, and Loam Pit Hill (Lewisham).

1 ‘ Geol. Pal. reg. sud. Province Constantine ’ (1862), p. 232, pi. xxii, figs. 9—10; and ‘ Mon. 
Ostrea, Terr. Crct.’ (1869), p. 89, pi. xxi, figs. 3—6, pi. xxiv, figs. 7—11.

2 ‘ Pal. Franc. Terr. Crct./ vol. iii (1847), p. 749, pi. cccclxxxviii, figs. 6—8. Coquand, op. cit. 
(186)11), p. 53, pi. iv, figs. 9 —11, pi. xxiii, figs. 11 —14. Alessandri, ‘ Pal. Italica,’ vol. iv (1899), p. 198.

:i ‘ Hist. Terr. Craie, S.E. Bassin Anglo-Parisien 1 (1888), p. 173.
1 ‘ Compte llendu Assoc. Frany. Av. Sci./ 1907, pt. 2 (1908), p. 338.



Zone of Marsupites testudiuarius of Farnborough, Ropley, Taplow, and Brighton. 
Recorded by Rowe from the Sussex and Thanet coasts.

Uintaeriniu< band of Devizes Road (Salisbury); Odeham, Alresford, and Itclien 
Abbas (H ants); Margate.

Zone of Artiuocamax qundrotus of Bullington, Ropley, Wield, Andover, and 
Rottingdean.

O strea lunata, Nilsson, 1827. Plate L X , figs. 16— 19. Plate L X I, figs. 1— 6.

1816.

1827.
1833.
1834.

1837.
1849.

1854.
1869.

‘r 1870.

1884.

1885.

1894.

1895.
1897.

1907.

Ostrea canaliculata, J. Sowerby. Min. Conch., vol. ii, p. 81, pi. cxxxv,
fig. 1. (Non canaliculater, Sowerby, 
1813).

— lunata , S. Nilsson. Petrif. Suecaua, p. 31, pi. vi, fig. 3.
— — A. Goldfuss. Petref. Germ., vol. ii, p. 11, pi. lxxv, fig. 2.
— nasuta, S. G. Morton. Synop. Org. Remains Cret.U. States, p. 51,

pi. ix, fig. 6.
— m esenterica , Morton. Ibid., p. 51, pi. ix, fig. 7.
— lunata, W. Hisinejer. Lethsea Suecica, p. 49, pi. xiv, fig. 4.
— — T. Brown. Illustr. Foss. Conch. Gt. Britain and Ireland,

p. 147, pi. lxi*, figs. 20, 21.
— larva, J. Morris. Cat. Brit. Foss., ed. 2, p. 173.
— ungulata, H. Coquand. Mon. Ostrea, Terr. Crct., p. 58 ( partim),

pi. xxxi, tigs. 0—8 (? 9, 10).
— lunata, H. Creilner. Zeitschr. d. deutsch. geol. Gesellsch , vol.

xxii, p. 227.
— (A lectryonia) larva, C. A. White. Ostreida? of N. America (4th

Ann. Rep. U.S. Geol. 
Survey), p. 290, pi. xlii, 
figs. 2—5, ? 6 (not 7—9).

— larva var. nasuta, K. P. Whitfield. Brach. and Lamellibr. Raritan
Clays (Mon. U.S. Geol. 
Surv., vol. ix), p. 34, pi. iii, 
figs. 3, 4.

— lunata, A. Henniy. Geol. Foren. i Stockholm Forhandl., vol. xvi,
p. 515.

— (Alectryonia) lunata, F. Vogel. Hollandisch. Kreide, p. lo.
— lunata, A. Henniy. Revis. Lamellibr. i Nilsson’s “ Petrilic.

Suecana,” p. 14.
— nasuta, S. Weller. Cret. Pal. New Jersey, p. 447, pi. xliii, figs 7,
— m esenterica , Weller. Ibid., p. 440, pi. xliii, figs. 9— 14.

Description.— Shell inequivalve, elongated between the umbo and the posterior 
extremity, curved regularly, usually sickle-shaped.

Left valve moderately or slightly convex, the part near the umbo being more 
convex than the later part. lTmbo small, usually curved posteriorly, with, in nearly
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all cases, a vcmt minute surface of attachment; on each side of the umbo is a 
wing-like or ear-like extension. The early part of the shell is smooth except for 
concentric lines or ridges and occasionally fine radial furrows; in the adult the 
anterior and ventral marginal parts develop broad rounded folds. The stage at 
which the folding begins and the size and number of the folds, vary in different 
individuals. Small folds sometimes occur on the posterior wing-like part. The 
ligament-pit is sometimes straight but usually curves posteriorly.

Right valve at first smooth and nearly flat, occasionally slightly concave, but 
afterwards becoming folded like the left valve. Umbo very small.

Afflnitirs.— Most writers, following the example of Coquand, have united 
(). htmitu, Xilsson, with 0. nmjulatd (Schlotheim),1 regarding the former as a 
young stage of the latter. Hennig (1894, 1807) and Vogel (1895), however, do not

1 Knorr, ‘ Recueil. Monum. Castast. Petrificat.,’ vol. ii (17(38), p. 130, P. II, pi. Dvii, figs. 5, (3. 
Bruguicre, ‘ Hist. nat. Vers et Mollusques (Eucycl. method.), Planches,’ vol. iv (1827), pi. clxxxviii, 
figs. 4, 5. Faujas-St.-Fond, ‘ Hist. nat. Mte. Ste. Pierre ’ (1799), p. 150, pi. xxiii, fig. (3. Ostracites 
unynlatus, v. Schlotheim, in Leonhard’s ‘ Taschenb. fiir Min.,’ vol. vii, pt. 1 (1813), p. 112 ; 0. crista 
meleayris, Schlothem, ibid., p. 112. 0. larva, Lamarck, ‘ Auimaux sans Vert.,’ vol. vi (1819), p. 216 ;
O. (loridella, Lamarck, ibid., p. 210. ? 0. falcata, Morton, ‘ Amer. Journ. Sci.,’ vol. xvii (1830),
p. 284; vol. xviii (1830), pi. iii, figs. 19, 20. O. larva, Goldfuss, ‘ Petref. Germ.,’ vol. ii (1833), p. 10, 
pi. lxxv, fig. 1. ? O.falcata, Morton, ‘ Svnop. Org. Rem. Cret. U. States’ (1834), p. 50, pi. iii, fig. 5
Alectryonia acrodonte, Fischer de Waldheim, ‘ Bull. Soc. Imp. Nat. Moscou,’ vol. vi ii (1834— 5), 
p. 116, pi. v, fig. 2. O. larva, d’Orbigny, ‘ Pal. Franc. Terr. Crct.,’ vol. iii (1847), p. 740, pi. ceeclxxxvi, 
figs. 4, 5, 8 (? 6, 7). O. larva, Miiller, ‘ Petref. der Aachen. Kreidef ,’ pt. 1 (1847), p. 39. O. teyulanea, 
Forbes, ‘ Trans. Geol. Soc.,’ ser. 2, vol. vii (1816), p. 156, pi. xviii, fig. 6. O. ponticeriana, d'Orbigny, 
4 Voy. Pol. Sml etTOccanie. Atlas Gcol.’ (1847), pi. viii, figs. 45, 46. ? O larva ?, Kuer, ‘ Kreidemerg.
v. Lemberg* (1850), p. 30, pi. v, fig. 4. O. uroyalli, Quenstedt, ‘ Handb. d. Petrefaetenkunde ’ (1852), 
p. 499, pi. xl, fig. 24. O. larva, Bey rich, 1 Zeitschr. deutscli. geol. Gesellsch.,’ vol. iv (1852), p. 153, 
pi. iv, tig. 3. ? O.frons, Kner, ‘ Denkschr. Akad. Wiss. Wieu, Math.-nat. Cl.,’ vol. iii (1852), p. 319, 
pi. xvii, fig. 10. ? O. larva, Favre, ‘ Moll. Foss, de la Craie de Lemberg’ (1869), p. 160. O. unyulata, 
(Joquaiul, ‘ Mon. Ostrea, Terr. Crct,’ (1869), p. 58 (j)artim), pi. xxxi, tigs. 4, 5, 12—15. O. (Alec- 
tnjonia) umjulata, Stoliczka, 4 Cret. Fauna S. India,’ vol. iii (1S71), p. 470, pi. xlvii, figs. 3, 4. O. larva, 
Lartet, ‘ Ann. Sci. gcol.,’ vol. iii (1873), p. 59. Alectryonia larva, Schroder, 4 Zeitschr. d. deutscli. 
geol. Gesellsch.,’ vol. xxxiv (1882), p. 262. O. (Alectryonia) larva, White, 4 Ostreida? of N. America’ 
(1884), p. 296, pi. xlii, figs. 7—9. O. mujulata, Peron, 4 Hist, Terr, de Craie S.E. Bassin Anglo- 
Parisien’ (1888), p. 178. O. (Alectryonia) larva, Griepenkerl, ‘ Senon. v. Kouigslutter ’ ( ‘ Palseont. 
Abhandl.,’ vol. iv, 1889), p. 33. O. unyulata, Holzapfel, 4 Mollusk. Aachen. Kreide ’ ( ‘ Paheonto- 
graphica,’ vol. xxxv, 18S9), p. 250. Alectryonia unyulata, Newton, 4 Quart. Journ. Geol. Soc.,’ vol. 
xlv (1889), p. 333, pi. xiv, tig. 12. O. unyulata, Peron, ‘ Descript. Brach., etc., Terr. Crct. Tunisie ’ 
(1890—91), p. 185. O. unyulata, Bohrn, ‘ Palieontographica,’ vol. xxxviii (1891), p. 91. A. unyulata, 
Newton, 4 Journ. Conch.,’ vol. viii (1896), p. 136. O. (Alectryonia) ungulata, Ndtling, 4 U. Cret. 
(Maestrichtian) Mari Hills* (‘ Palseont. Indica,’ ser. xvi, vol. i, 1897), p. 38, pi ix, figs. 4, 5. ? O. cf.
larva, Quaas, 4 Palaeontographica,’ vol. xxx, 2 (1902), p. 187, pi. xxi, fig. 12. O. (Alectryonia) unyulata, 
Boule and Thevenin, 4 Annal. Palcont.,’ vol. i (1906), p. 48 [6], pi. i, fig. 5. A. larva, Krumbeck, 
4 Palaeontographica,’ vol. liii (1906), p. 96, pi. vii, fig. 10. O. (Alectryonia) unyulata, Petho, ibid., 
vol. Iii (1906), p. 185, pi. xii, fig. 1.



accept this view, and consider that 0. luuata is a distinct species. They have 
studied a large series of specimens agreeing with Nilsson’s type, and do not find 
any transitions between 0. lunata and <>. ungulata. After examining a large 
number of specimens of 0. lunata from Trimingham and comparing them with 
foreign examples and figures of 0. unyulata, I am led to accept the conclusions of 
Hennig and Vogel. From the character of the margin of the shell these specimens 
appear to be fully grown individuals and they are not associated with any 
examples agreeing with Schlotheim’s species. In 0. unyulata the early part of 
the shell resembles the adult of 0. lunata, but subsequently it becomes more 
elongate and develops much deeper folds on the posterior as well as on the anterior 
margin, consequently the valves become much deeper and more nearly equal than 
in 0. lunata. Since the folding starts at a later stage in 0. hinafa than in 0. vnyn- 
lata, it is difficult to see how individuals of the former could ever develop into the 
latter as has been supposed by some writers.

Some of the small, sickle-shaped forms of 0. xmniplana show some resemblance 
to 0. lunata, but their attached surface is usually larger and their folds are smaller 
and more numerous and occur on the posterior as well as the anterior margin.

Remark*. — Mr. Brydone lias found a few examples of 0. lunata in which the 
left valve is entirely attached to the surface of ecliinoids.

Types.— 0. canaliculata, Sowerby, from Trimingham, is in the British Museum. 
0. lunata, Nilsson, is from the Alms-sandstone. Hennig states that the figure 
given by Nilsson does not correctly represent the folds.

Distribution.— Upper Chalk (zone of Ostrea- lunata) of Trimingham, Norfolk.

Genus—E xogyra, T. Say, 1820. 
( ‘ Amer. Journ. Sci.,’ vol. ii, p. 43).

E xogyra sinuata (Sowerby), 1822. Plate L X I, fig. 13. Text-figs. 194— 214.

1821. G r y p h & a Couloni , M .  J . L. D efranee. Diet. Sei. nat., vol. xix, p. 534.
—  —  D u m e r i l i i , Def ranee. Ibid., p. 535.

1822. — sinuata , J .  Sowerby. Min. Couch., vol. iv, p. 43, pl._cccxxxvi
(nou Ostrea sinuata, Lamarck, 1819).

— — aquila , A. Dromjniart. In Cuvier’s Ossein. Foss., vol. ii, pp.
332, G14, pi. ix, tig. 11.

13*29. —  sinuata , J. rhillijts. tli-ol. Yorks., p. 122, pi. ii, tig. 23.
— E xogyra l.*:vigata, Sowerby. Min. Conch., vol. vi. p. 220, pi. dev, tig. 4. 

aquila, A. GolJfuss. lVtref. Germ., vol. ii, p. 36, pi. lxxxvii,
fig. 3.

1833.



1836.

1837.
1840.

1841.

1842.

1845.

1846.

1847.

v _

1849.

1850.

1853.

1854.
1855.

1858.

1859.

1861.
1868.

Ostrea falciformis, F. A. Rinner. DieVerstein. nord-deutsch. Ool.-Geb.,
p. 59.

Amphidonte aquila, G. G. Pascii. Polens Paliiout., p. 38.
E x o g y r a  s i n u a t a , A. Leymerie. Bull. Soc. gcol. de France, vol. xi, p. 121

(vars. subsinuata, etc., p. 124).
— — F. A. Rinner. Die Verstein.cl. nord-deutsch. Kreidegeb.,

p. 47.
— u n d a t a , Romer. Ibid., p. 47.
—  s i n u a t a  et s u b s i n u a t a  A. Leymerie. Mem. Soc. gcol. de France,

vol. v, pp. 16, 17, 28, 
pi. xii.

G r y p h / E A  s i n u a t a  vars. l .e v i g a t a , s u b s i n u a t a , C o u l o n i , E. Forbes.
Quart. Journ. Geol. Soc., vol. i, p. 250. 

E x o g y r a  s i n u a t a , A. Leymerie. Statist, gcol. et min. de l’Aube, pi. vi,
fig. i.

— s u b s i n u a t a , Leymerie. Ibid., pi. vii, tig. 3.
— — var. aquilina, Leymerie. Ibid., pi. vii, fig. 4. 

Ostrea Couloni, A. d'Orbigny. Pal. Fran9. Terr. Crct., vol. iii, p. 698,
pi. cccclxvi, figs. 1 — 4 ;  pi. cccclxvii, 
figs. 1—3.

— aquila, A. (VOrbiyny. Ibid., p. 706, pi. cccclxx, figs. 1—4. 
E xogyra sinuata, A. cVArcliiac. Mem. Soc. gcol. de France, ser. 2, vol. ii,

p. 313.
G r y p h ^ a  s i n u a t a , T. Brown. Ulustr. Foss. Conch. Gt. Brit, and Ireland,

p. 149, pi. lx, fig. 5.
—  a q u i l a , Brown. Ibid., p. 150, pi. 1 xi*, figs. 17—19.
—  l a e v i g a t a , Brown. Ibid., p. 149, pi. lx, fig. 17.

E x o g y r a  a q u i l a , J. Ewald. Zeitschr. d. deutscli. geol. Gesellsch., vol. ii,
p. 470.

O s t r e a  a q u i l a , F. J. Pictet and W. Roux. Moll. Foss. Gres verts de
Geneve, p. 520, pi. xlviii, 
figs. 1, 2.

E xogyra sinuata, J. Morris. Cat. Brit. Foss., ed. 2, p. 167.
Ostrea Couloni, G. Cottean. Moll. Foss, de l’Yonne, p. 122.

— a q u i l a , Cottean, Ibid., p. 122.
— C o u l o n i , F. J. Pictet and E. Renevier. Foss. Terr. Aptien (Mater.

Pal. Suisse, ser. 1), p. 
138.

— — J. Vilanova-y-Piera. Mem. geog.-agric. de Castellon, pi.
iii, fig. 24.

— — P. de Loriol. Anim. Invert. Foss. Mf. Saleve, p. 110.
— — de Loriol. Yalangin. d’Arzier (Vaud). (Mater. Pal.

Suisse, ser. 4), p. 51.
E x o g y r a  a q u i l a , E. Eicltwald. Lethaea Kossica, vol. ii, p. 399.
Ostrea Couloni, P. de Loriol and V. Gillieron. TJrgon. infer. deLanderon,

p. 24.
— a q u i l a , H. Coquand. Mon. Ostrea, Terr. Crct., p. 158, pi. lxi, figs.

4 —9.



1869. O s t r e a  C o u l o n i , Coguand. Ibid., p. 180, pi. lxv, fig. 10 ; p i ,  lxxi, figs. 8—10 ;
pi. lxxiv, figs. 1—5; pi. lxxv, figs. 1—6, 22.

1870. — — L. Dieula/ait. Bull. Soc. geol. France, ser. 2, vol. xxvii,
p. 431.

1871. — F. J. Pictet and G. Campiche. Foss. Terr. Cret. Ste.
Croix (Mater. Pal. 
Suisse, ser. 5), p.287, 
pls.clxxxvii,clxxxviii, 
cxcii, fig. 1.

1875. E xogyra sinuata, J. Phillips. Geol. Yorks., Part i, ed. 3, p. 244, pi. ii,
fig. 23.

—  —  s u b s i n u a t a , Phillips. Ibid., p. 244.
1877. Ostrea Couloni, G. Bdhm. Zeitsclir. d. deutsch. geol. Gesellsch., vol. xxix,

p. 231.
1878. . E t o s t r e o n  l a t i s s i m u m , E. Bayle. Explic. Carte geol. France, vol. iv,

pt. 2, Atlas, pi. cxxxix, figs. 1—3.
—  -  c o n s o b r i n u s , Bayle. Ibid., pi. cxxxix, fig. 4.
—  —  C o u l o n i , Bayle. Ibid., pi. cxl, figs. 1, 2.
— — a q u i l i n u m , Bayle. Ibid., pi. cxl, figs. 3—5.

? 1883. Ostrea ( E xogyra) Couloni, W. Keeping. Foss., etc., Neoc. Upware and
Brickliill, p. 100.

1884. — — — O. Weerth. Fauna d. Neocom. im Teuto-
burg. Walde (Palaeont. 
Abhandl., vol. ii), p. 55.

1884. E x o g y r a  a q u i l a , C. A. White. Foss. Ostreid® of N. America (4tli Ann.
Rep. U.S. Geol. Surv.), p. 304, pi. liii, 
figs. 1, 2.

1886. — C o u l o n i , II. Trautschold. Nouv. Mem. Soc. Imp. Nat. Moscou,
vol. xv, p. 133.

1889. - s i n u a t a , G. W. Lamplugh. Quart. Journ. Geol. Soc., vol. xlv,
p. 615.

1891. — Couloni, O. Behrendsen. Zeitsclir. d. deutsch. geol. Gesellsch.,
vol. xliii, p. 419.

1895. Ostrea ( E xogyra) Couloni, G. Maas. Ibid., vol. xlvii, p. 270.
1896. E x o g y r a  C o u l o n i , A. Wollemann. Ibid., vol. xlviii, p .  831.
1897. — s i n u a t a , R. B. Newton. Proc. Dorset Nat. Hist, and Antiq.

Field Club, vol. xviii, p. 74,'pi. ii, 
figs. 2, 3.

r 1897. — a q u il a , K. Gerhardt. Neues Jahrb. fur Min., etc., Beil.-Bd. xi,
p. 175, pi. iv, fig. 10.

1900. — C o u l o n i , A. Wollemann. Die Biv. u. Gastrop. d. deutsch. u.
holland. Neocoms (Abhandl. d. k. 
preus.geol. Landesaust. N.F.,pt.31), 
p .  8, pi. i, fig. 1.

? 1903. — cf. C o u l o n i , W. Paulcke. Neues Jahrb. fur Min., etc., Beil.-Bd.
xvii, p .  291.

? 1904. — C o u l o n i , E. Dacgue. Bcitr. Paliiont. u .  Geol. Osterr.-Uugarns u .

d. Orients, vol. xvii, p. 14, pi. ii, ligs. 6—8.



1005. E xogyra Couloxi, E. Harborf. Fauna d. Schaumburg - Lippc’schcn
Kreidemulde (Abliandl. d. k. 
preuss. geol. Landesanst., n.f ., 
45), p. 30.

10u7. - - 0. Haupt. Neues Jalirb. filr Min., etc., Beil.-Bd.
xxiii, p. 211.

1903. - — A. A. Stojanofl. Aun. geol. et min. Russie, vol. x,
p. 110.

F ig . 194.— E x o g y r a  s i n u a t a  (Sow.) Hythc Beds, Sevcnoaks. Sedgwick Museum, Cambridge. Left
valve. X 5.

Description.— Shell with subtrigonal, subquadrate, oval or rounded outline; 
often large and massive. The posterior margin is truncated; in the early stages of 
growth it is either nearly straight or slightly concave; later it becomes more 
concave, with an angular projection at its dorsal and at its ventral end; in large 
specimens this margin usually becomes more rounded. The anterior and ventral 
margins usually form a convex curve. In large specimens the postero-dorsal 
margin is sometimes nearly straight. In many small, and in some large specimens, 
the height of the shell is distinctly greater than the length, but in others, particu
larly large forms, the height and length are nearly equal. In some of the high 
forms the shell is considerably arched, the posterior part being concave.

Left valve moderately or very convex. Umbo often relatively small, usually 
spiral, with a moderate or large backward curvature. The surface of attachment is



197

Flos. 195—198.— E x o g y r a  s i n u a t a  (Sow.). Loft valves. 195, 197, 198, Sedgwick Museum. 196, Mr. 
Lamplugh’s Collection. 195, Hythe Beds, Hytlie. 196, Speeton Clay (zoneof B e l e m n i t e s l a t e r a l i s ) ,  
Speeton. 197, Tealby Limestone, Claxby. 198. Ferruginous Sands, Atherfield. All x



F igs. 199—203.— E x o g y r a  s i n u a t a  (Sow.). Sedgwick Museum. 199, 200, right and left valves of one 
specimen; Lower Greensand, Atherfield. 201—203, left valves. 201, 202, Tealby Limestone, 
Claxby. 203, Claxby Ironstone, Donnington. All x f.



behind the umbo and is usually of small or moderate size. A carina extends in a 
curve from the umbo towards the postero-ventral extremity, and sometimes bears 
coarse tubercles or spiny projections; it is at first strong, and may be continued to 
the postero-ventral margin of the valve, which is then angular; but in large 
specimens it often becomes indistinct during the later stages of growth and may 
ultimately disappear. Usually the carina is angular at first and becomes rounded 
later, but it may be angular throughout or rounded throughout; sometimes it 
divides the valve into two nearly equal parts, but usually the anterior is larger 
than the posterior part. The former is convex; the latter is flattened or concave 
or undulating, and its slope to the posterior margin is often gradual, but may be 
steep or even perpendicular. The surface of the valve bears distinct growth
lines, and sometimes shows faint radial folds. The curvature of the ligament-pit 
varies with that of the umbo.

Right valve usually nearly flat or slightly concave or undulating, but sometimes 
very concave. Its outline varies as in the left valve. Umbo small, more or less 
considerably spiral. Surface with growth-lines and occasionally with faint radial 
ribs. Adductor impression large, oval, usually sub-median.

Affinities.— By some authors, especially Leymerie and Coquand, the forms 
similar to the types of Gnjphxa sinuata, Sowerby, and G. aquila, Brongniart,1 
have been regarded as specifically distinct from those like Exoqtjra subsinuata, 
Leymerie2; but Pictet and Renevier (1858), after studying a large series of 
specimens from Switzerland, France, and England, came to the conclusion that it 
was impossible to separate these as two species; the same view was maintained by 
Pictet and Campiche in 1871, and has been supported more recently by 'Wollemann 
(1900), who has examined a large series of specimens from North Germany. 
Pictet, Renevier and Campiche showed that the two forms are not, as Leymerie 
maintained, characteristic of different horizons, but occur together, although varying 
in abundance at different levels. The study of numerous English and some foreign 
specimens leads me to endorse the view first expressed by Pictet and Renevier. 
The variation is found to be extremely great, and the different forms are connected 
by numerous gradations. It is also noticeable, as Pictet and Renevier pointed out, 
that the varieties of subsinuata, some of which were named aquilina, Jorsafa , 
and fu la'fera  by Leymerie, may differ from one another more than they do from 
sinuata. The forms of the sinuata (aquila) type are common in the Atherfield 
and Hythe Beds, and those of the subsin uata type occur mainly in the zones of 
Ibiem nites lateralis and B. jaculum, but neither is confined to those horizons.

1 See figs. 104, 105, 190, and the figures of Sowerby (1822), Brongniart (1822), Pictet and Roux 
(1853), Leymerie (1846), pi. vi, fig. 1.

5 See figs. 202, 203, 206, 212, 214, and Leymerie (1842), pi. xii, figs. 3, 7 ; (1846), pi. vii, 
figs. 3, 4.



F igs. 204—213.—Exogyra sinuata  (Sow). 204, 205, left and right valves of one individual; Hythe 
beds, Hythe; Sedgwick Museum. 206, 207, 210, Claxby Ironstone, Donnington; Sedgwick 
Museum ; 206, 210, left valves ; 207, right valve of 206. 208, 209, Hythe Beds, Hythe. Museum 
of Practical Geology, No. 20821. Left and right valves (laevigata form). 211, Speeton Clay, 
(zone of B. lateralis), Speeton. Mr. Lamplugh’s Collection. Left valve. 212, 213. Speeton Clay, 
Speeton. Sedgwick Museum. Left and right valves of one individual. All x



Exogijra i m b r i c a t a ,  Krauss,1 from the Uitenliage Series, is closely allied to E.
Couloni.

R e m a r k s .— The proportion of the height to the length of the shell varies con
siderably. In some specimens the height is much greater than the length, but in 
others the two diameters are nearly equal. In the latter case the left valve is usually 
less convex relatively than in the higher and more strongly carinate forms. In the 
specimens in which the carina reaches the margin the postero-ventral extremity is 
more angular than in those in which it becomes indistinct. The slope of the pos
terior part of the left valve is gentle in the forms in which the height and length are 
nearly equal, but becomes steeper in the higher and more strongly carinate forms,

I ig. -14. Exogyra sinuata  (Sow). Speeton Clay (probably zone of Belemnitcs lateralis), Speeton. 
Sedgwick Museum. Left and right valves, x J.

and is sometimes, as in the example figured by Phillips (1822), perpendicular to 
the plane of the valves (fig. 211). In that type, which is an extreme example, the 
umbo is only slightly curved, but this form passes gradually into others with a 
strongly curved umbo. Indications of radial folds are seen in some specimens, 
but they are less distinct than in some foreign examples.

Some specimens show that the stage in which the posterior margin is sinuous 
is preceded by one in which it is only slightly concave (fig. 199). The type of 
Gryphdea aquda, Brongniart, is a small example of the sinuata form with the carina 
continued to the margin. The specimen figured by Pictet and Roux is similar, but 
larger, and with the carina becoming indistinct towards the margin ; the large

1 ‘ Nova Acta Acad. Coes. Leop.-Carol. Nat. Cur.,’ vol. xxii (1850), 2, p. 460, pi. 1, fig. 2. Sharpe. 
‘ Trans. Geol. Soc..’ ser. 2, vol. vii (1856), p. 197, pi. xxiii, fig. 3. Ivitchin, ‘ Ann. S. African Mus..’ 
vol. vii (1908), p. 77.



rounded forms (like Sowerby’s sinuata) are older individuals of the same type, and 
sometimes attain a height of 8 or 9 inches.

A small, oval, very inequilateral form, •w ith a rounded carina, was named Exogyra 
Iserigata by Sowerby (1829), and was stated to have come from the Irish Green
sand. An examination of the type shows clearly that it was not obtained from 
that deposit, but from the Hythe Beds; the form of the shell and the character of 
the matrix agree perfectly with other examples which have been found in the 
Hythe Beds (figs. 208, 209).

The examples from the Lower Greensand of Upware, which were referred by 
IV. Keeping to Exogyra Couloni, jjrobably belong to this species, but the specimens 
seem to me too few and not sufficiently perfect to enable the identification to be 
made with certainty.

In England Sowerby’s name (sinuata) has been generally used for this species, 
but Defrance’s name (Couloni) has been adopted by foreign writers; the former is 
used here since, although Defrance’s name has priority, the description was 
scarcely sufficient for identification and was not accompanied by either a figure 
or a reference to a figure.

Types.— Gryphsea Couloni, Defrance, from the neighbourhood of Neuchatel. 
G. sinuata, Sowerby, from the Hythe Beds of Ashford, and E. Isevigata from the 
Hythe Beds, in the British Museum. G. aquila, Brongniart, from the Upper Aptian 
of the Perte du Rhone. G. sinuata, Phillips, from the Speeton Clay, in the York 
Museum. Exogyra subsinuata, Leymerie, from the Neocomian of the Aube.

Distribution.—Atherfield Beds of Atherfield, Compton Bay and Sevenoaks. 
Ferruginous Sands of Atherfield and Shanklin. Hythe Beds of Hythe, Lympne 
and Maidstone. Folkestone Beds of Folkestone. Mammillatus bed of Okeford 
Fitzpaine (Dorset). Speeton Clay (zones of Belemnites lateralis, B. jaculmn and B. 
brunsvieensis) of Speeton. Claxby Ironstone (zone of B. lateralis) of Donnington. 
Tealby Limestone (zone of B. brunsvieensis) of Claxby.

Exogyra tuberculifeka, Koch and Dunlcer, 1837. Plate LX I, figs. 7— 11.

1835. E xogyra s p i r a l i s , F. A. llumer. Verstein. nord-deutsch. Oolith.-geb. p. 65
(pariim), (non E. spiralis, Goldfuss). 

1837. — tuberculifeka, F. C. L. Koch and W. D linker. Nord-deutsch
Oolith.-geb., p. 54, pi. vi, tig. 8.

? 1839. — s u h p l i c a t a , F. A. linmcr. Verstein. nord-deutsch. Oolith.-geb.,
Nachtrag., p. 25, pi. xviii, fig. 17.

1841. — — Rumer. Die Verstein. d. nord-deutsch. Kreidegeb.,
p. 47.

tuberculifera, Rumer. Ibid., p. 48.
s u b p l i c a t a , A. Leymerie. Mem. Sue. geol. de France, ser. 2,

vol. y , p. 18, pi. xi. figs. 4—6.



1847.

1853.

1854.
1855. 
1858.

1868.

1869.

1871.

? —

? 1884.

? 1892.

? _
1895.

1896.
1897.

1900.

G r y p h .v.a harpa vars. subplicata  et se m ip l ic a t a , E. Forbes. Quart.
Journ. Geol. Soc., vol. i, p. 250, pi. iii, fig. 12. 

Ostrea  B o ussin oaulti, A. d'Orbigny. Pal. Fran9. Terr. Cret., vol. iii,
p. 702, pi. cccclxviii, figs. 6 —9 
(non figs. 1—3 =  O. Minos, 
Coquand).

— h arpa , F. J. Pictet and W. Roux. Moll. Foss. Gres verts de Geneve,
p. 526, pi. xlix, fig.2.

E xogyra harpa , J. Morris. Cat. Brit. Foss., ed. 2, p. 166.
Ostrea  B o ussin g au ltii , G. Cotteau. Moll. Foss, de TYonne, p. 121.

— B oussino au lti , F. J. Pictet and E. Renevbr. Foss. Teir. Aptien
(Mater. Pal. Suisse, ser. 1), p. 140, pi. xix, 
fig. 5.

— — P. de Loriol. Yalangien d’Arzier (Mater. Pal.
Suisse, ser. 4), p. 50, pi. iii, 
figs. 14—16.

— — P. de Loriol and V. Gillieron. Urgon. infer. Lau-
deron, p. 26, pi. i, fig. 23, 
pi. ii, figs. 1—4.

— — H. Coquand. Mon. Ostrea, Terr. Cret., p. 161
( partim), pi. lxiv, figs. 8 —13.

— t u b e r c u l i f e r a , Coquand. Ibid., p. 189, pi. lxiii, figs. 8. 9; pi. lxvi,
figs. 12, 13; pi. lxx, figs. 9— 13.

— — F .J .  Pictet and G. Campiche. Foss. Terr. Cret.
Ste. Croix (Mater. Pal. 
Suisse, ser. 5), p. 280, 
pi. elxxxvi, figs. 1—11.

— B o u ss in g a u l t ii , W. A. Ooster. Protozoe Helvetiea, vol. ii, pp.
106,127,141, pi. xvi.figs. 5—7.

— ( E xogyra) s p i r a l i s , O. Weertli. Die Fauna des Neoconi, im
Teutoburg. Walde (Palseont. 
Abhandl., vol. ii), p. 56, pi. ix. 
figs. 13, 14 (? 12).

E xogyra t u b e r c u l i f e r a , O. Behrendsen. Zeitsclir. d. deutseh. geol.
Gesellsch., vol. xliv, p. 25.

— su bplica ta , Behrendsen. Ibid., p. 26.
— — G. Maas. Ibid., vol. xlvii, p. 270.
— s p i r a l i s , Maas. Ibid., p. 270.

t u b e r c u l i f e r a , A. Wollemann. Ibid., vol. xlviii, p. 832.
—  B o ussin oaulti, K .  Gerhardt. Neues Jahrb. fur Min., etc..

Beil.-Bd. xi, p. 175, pi. i, fig. 6.
— t u b e r c u l i f e r a , Wollemann. Die Biv. u. Gastrop. d. deutseb. u.

Holland. Neocoms (Abhandl. d. 
k. preuss. geol. Landesanst., n .f .. 
pt. 31), p. 13.

— Wollemann. Jahrb. d. k. preuss. geol. Landes*
anst. u. Bergakad , vol. xxvii,
p. 264.



Non 1842. E xogyra B o u ssin g a u lt ii , A .  d ' O r b i g n y .  Voy. dans l’Amerique Merid.,
vol. iii, pt. 4, pi. xviii, fig. 20; 
p , xxi, figs. 8, 9 ( =  0 .  M i n o s ,  

Coquand).

D e s c r i p t i o n .—Left valve very convex, elongated between the umbo and the 
postero-ventral extremity, more or less considerably arched, with a sharp carina 
curving from the umbo to the extremity and becoming less prominent on the later 
part of the valve. Behind the carina the valve is concave or flattened, in front of 
it regularly convex. Umbo more or less considerably spiral. From the carina a 
number of rounded radial ribs extend to the margin, but are indistinct or absent 
on the posterior part of the valve; these give a corrugated margin to the valve; 
the ribs are crossed by well-marked growth-ridges. Inside the valve, at a short 
distance from the margin, is a band of transverse crenulations. Adductor impression 
large, oval, submedian, or rather near the posterior margin. The attached surface 
maybe small or large; when large, the marginal part (except the posterior) grows 
vertically upwards from the support and bears ribs. Right valve nearly flat, with 
growth-lines; umbo small, spiral.

Affinities.—This species is related to E. Minos, Coquand,1 * but in the latter 
radial ribs occur on the right valve. It  seems probable that E . tuberculifera has 
been derived from a small form of E. sinuata. A small example (Plate LX I, fig. 
13) which agrees with the Ix n y a ta  type of E. sinuata, except for the presence of 
radial ribs, seems to connect that species with E . inhere ul i f  era.*

Types.— The type of Koch and Dunker is a right valve from the Neocomian of 
the Elligser Brink; the surface of this specimen has a tuberculate appearance 
because it is encrusted by another organism.3 Later authors have been able to 
identify it with the forms named E. suhplicata, Romer, and E. Boussinyautti, 
d’Orbigny, of which good figures have been published. The specimens figured by 
Forbes, which have a large surface of attachment, are from Atlierfield, and are now 
in the Museum of Practical Geology (No. 25984).

Distribution.— Lower Greensand:— Perna-bed of Atlierfield, Redcliff (Sandown), 
and East Shalford; Crackers of Atlierfield; Ferruginous Sands of Shanklin; 
Hytlie Beds of Lyinpne.

1 D’Orbigny, ‘ Pal. Fran̂ *. Terr. Cret.,’ vol. iii (1847), pi. cceclxviii, figs. 1—3 ; Coquaml, 4 Mon. 
Ostrea, Terr. Cret.’ (1869), p. 183, pi. lxiv, figs. 1—3, pi. lxxiii, figs. 4—8, pi. lxxiv, figs. 14, 15 ; Pictet 
and Cainpiche, 4 Foss. Terr. Cret. Ste. Croix’ ( ‘ Mater. Pal. Suisse,’ ser. 5, 1871), p. 278, pi. clxxxv;
Wollemanu, ‘ Bivalv. u. Gastrop. deutseb. u. holliind. Neocoms ’ (1900), p. 15; Muller, 4 Deutsch.- 
Ost-Afrika,’ vol. vii (1900), p. 548, pi. xxiii, fig. 1, text-figs. 46, 47.

- See also Leymerie (1842), pi. xi, fig. 4.
The name t u b e r c u l i f e r a  is consequently inappropriate, but lias [been retained by several authors.



E xogyra conica (Sowerby), 1813. Text-figures 215— 242.

1 8 1 3 .  Chama conica, J .  Sowerby. M i n .  C o n c h . ,  v o l .  i.  p .  6 9 ,  p i .  x x v i ,  f ig .  3 .

—  —  recurvata, Sowerby. I b i d . ,  p .  6 9 ,  p i .  x x v i ,  f ig .  2 .

—  —  plicata, Sowerby. I b i d . ,  p. 7 0 ,  pi. xxvi, f ig .  4.
—  —  haliotoidea, Sowerby. I b i d . ,  p. 6 7 ,  p i .  xxv, f ig s .  1 — 5 .

1 8 2 9 .  E xogyra conica, J .  de C. Sowerby. I b i d . ,  v o l .  v i ,  p .  2 1 9 ,  p i .  d e v ,  f ig s .

f i g s .  1 — 3 .
? 1 8 3 3 .  —  conica, A. Goldfuss. P e t r e f .  G e r m . ,  v o l .  ii,  p .  3 6 ,  p i .  I x x x v i i ,

f ig .  1 .

—  —  subcarinata, Goldfuss. I b i d . ,  p .  3 7 ,  p i .  I x x x v i i ,  f ig .  4 .

— — undata, Goldfuss. I b i d . ,  p .  3 5 ,  l x x x v i ,  f ig . 1 0 .

—  —  haliotoidea, Goldfuss. I b i d . ,  p .  3 8 ,  p i .  l x x x v i i i ,  f ig .  1 .

1 8 3 7 .  A mphidonte conica, G. G. Pusch. P o l e n s  P a l i i o n t . ,  p .  3 9 .

—  —  haliotoidea, Pusch. I b i d . ,  p .  3 8 .

1 8 3 9 .  E xogyra cornu arietis, E .  haliotoidea e t  E .  aquila, H. B. Geinitz.
C h a r .  d .  S c h i c h t .  u .  P e t r e f .  d e s  s i ic h s .  

K r e i d e g e b . ,  p t .  1 ,  p .  2 0 .

1 8 4 0 .  —  plicatula, Geinitz. I b i d . ,  p t .  2 ,  p .  8 4 .

?  1 8 4 6 .  —  —  A .  E. Reuss. D i e  V e r s t e i n .  d e r  b o h m .  K r e i d e f o r m a t . ,

p t .  2 ,  p .  4 4 ,  p i .  x x x i ,  f i g s .  5 — 7 .

1 8 4 7 .  Ostrea conica, A. d'Orbigny. P a l .  F r a n 9- T e r r .  C r e t . ,  v o l .  i i i ,  p .  7 2 6 ,

p i .  c c c c l x x v i i i ,  f i g s .  5 — 8  ; p i .  c c c c l x x i x ,  

f i g s .  1 — 3 .

—  —  R auliniana, d'Orbigny. I b i d . ,  p .  7 0 8 ,  p i .  e c c c l x x i ,  f i g s .  1 — 3 .

—  —  haliotidea , d'Orbigny. I b i d . ,  p .  7 2 4 ,  p i .  c c c c l x x v i i i ,  f i g s .  1 — 4 .

1 8 4 9 .  G r y p h j E a  c o n i c a , T .  Brown. I l l u s t r .  F o s s .  C o n c h .  G t .  B r i t ,  a n d  I r e l a n d ,

p .  1 4 9 ,  p i .  l x ,  f ig .  3 .

—  —  haliotoidea, Brown. I b i d . ,  p .  1 4 9 ,  p i .  l x ,  f i g s .  6 — 9 .

1 8 5 0 .  Ostrea conica, A. d'Orbigny. P r o d r .  d e  P a l . ,  v o l .  i i ,  p .  1 7 1 .

—  —  R auliniana, d'Orbigny. I b i d . ,  p. 1 3 9 .

—  —  haliotidea, d'Orbigny. I b i d . ,  p .  1 7 1 .

—  E xogyra R auliniana, J .  de C .  Sowerby, i n  F .  Dixon. G e o l .  S u s s e x ,  p .  3 5 7 ,

(E. haliotoidea, p .  3 8 6 ,  e d .  2 ) ,  

p i .  x x v i i ,  f ig .  7 .

—  —  conica, H. B. Geinitz. D a s  Q u a d e r s a n d s t .  o d e r  K r e i d e g e b .  in

D e u t s c h l a n d ,  p .  2 0 2 .

1 8 5 3 .  Ostrea Rauliniana, F .  J .  Pictet and W. Roux. M o l l .  F o s s .  G r e s  v e r t s  d e

G e n e v e ,  p .  5 2 1 .  p i .  1, 

fig . 1 .

1 8 5 4 .  E xogyra conica, J .  Morris. C a t .  B r i t .  F o s s . ,  e d .  2 ,  p .  1 6 6 .

—  —  haliotoidea, Morris. I b i d . ,  p .  1 6 6 .

1 8 5 9 .  —  —  T .  Wiltshire. R e d  C h a l k  o f  E n g l a n d  ( G e o l .

A s s o c . ) ,  p .  1 6 ,  p i .  i i ,  f ig .  6 .

Ostrea vesicularis, Wiltshire. I b i d . ,  p .  1 6 ,  p i .  ii ,  f ig . 5 .

1 8 6 3 .  —  conica, A .  v. Strombeck. Z e i t s c h r .  d .  d e u t s c h .  g e o l .  G e s e l l s e h . ,  v o l .

x v ,  p .  1 0 9 .



? 1 8 * W . O s t r e a  c o n i c a , A. B yinrt and F. L. Cornet. Meule <1e Braequeguies (Mem.
e o u r .  e t  M r  ii).  d e s .  S a v .  c t r a n g e r s ,  v o l .  x x x i v ) ,  p .  4 5 ,  

p i .  i v ,  f ig s .  3 ,  4 .

—  — haliotoidea, Briart and Cornet. I b i d . ,  p. 4 5 ,  pi. iv ,  f ig s .  5 ,  6, 8. 
? 1 8 6 8 .  E xooyra conica, E. Eichwald. L e t h a e a  R o s s i c a ,  v o l .  i i ,  p. 4 0 0 .

1 8 6 9 .  Ostrea conica, H. Coqvand. Mod. O s t r e a ,  T e r r .  C r e t . ,  p .  1 5 0 ,  p i .  l i i i ,

f i g s .  1 — 7.

—  — haliotidea, Coquand. I b i d . ,  p .  1 4 4 ,  p i .  1 ,  f i g s .  8 — 1 0 ;  p l . l i i ,  f ig s .

1 1 — 1 7 .

—  — R auliniana, Coquand. I b i d . ,  p. 1 5 7 ,  pi. l x i ,  figs. 1 —  3.
? 1 8 7 1 .  E xogyra haliotoidea, F. Stoliezka. P a l s e o n t .  I n d i c a ,  C r e t .  F a u u a  S .

I n d i a ,  v o l .  i i i ,  p .  4 5 8 ,  p i .  x x x v i ,  

f ig .  7  ; p i .  x x x v i i ,  f i g s .  1 — 3 .

1 8 7 1 .  Ostrea Rauliniana, F. J. Pictet and G. Campiche. T e r r .  C r e t .  S t e .

C r o i x  ( M a t e r .  P a l .  S u i s s e ,  s e r .  5 ) ,  p .  3 0 7 ,  

p i .  c x c i i i ,  f i g s .  1 5 ,  1 6 .

—  —  c o n i c a , Pictet and Campiche. I b i d . ,  p. 3 0 2 ,  pi. c x c i i i ,  f ig s .  1 ,  2 .

1 8 7 2 .  —  ( E xogyra) conica, H. B. Geinitz. D a s  E l b t h a l g e b .  i n  S a c h s e n

( P a l a e o n t o g r a p h i c a ,  v o l .  x x ,  p t .  1 ) ,  

p .  1 8 3 ,  p i .  x l ,  f i g s .  8 — 1 3  ; p t .  2 ,  p i .  

v i i i ,  f ig .  1 4 .

—  — —  haliotoidea, Geinitz. I b i d . ,  p .  1 8 4 ,  p i .  x l i ,  f i g s .  1 — 1 3 .

1 8 7 5 .  E xogyra haliotoidea, A. J . Jukes-Browne. Q u a r t .  J o u r n .  G e o l .  S o c . ,

v o l .  x x x i ,  p .  2 9 6 .

? 1 8 7 7 .  —  c o n i c a , A. Fritsch. S t u d ,  i m  G e b i e t e  d e r  b o h m .  K r e i d e f o r m a t .  ii.

W e i s s e n b e r g .  u .  M a l n i t z .  S c h i c h t . ,  p .  1 3 9 ,  

fig. 1 3 4 .

1 8 7 8 .  R hynchostreon conicum, E. Bayle. E x p l i c a t .  C a r t e  g e o l .  F r a n c e ,  v o l .  i v ,

A t l a s ,  p t .  1 ,  p i .  c x x x v i i i ,  f i g s .  6 ,  7 .

1 8 8 1 .  Ostrea conica, J . Gosselet. E s q u i s s e  geol. d u  N o r d ,  i i i ,  pi. x v i i ,  fig. 1 1 .

? 1 8 8 2 .  E x o g y r a  c o n i c a , H .  Schroder. Z e i t s c h r .  d .  d e u t s c h .  g e o l .  G e s e l l s c h . ,

v o l .  x x x i v ,  p .  2 5 9 .

—  —  —  G. Seguenza. A t t i  R .  A c c a d .  L i n c e i ,  s e r .  3 ,  C l .  S c i .  F i s .

M a t h . ,  v o l .  x i i ,  p .  1 7 6 .

— — haliotidea, Seguenza. I b i d . ,  p. 1 7 5 .

1 8 8 3 .  —  conica, vars., W. Keeping. F o s s . ,  e t c . ,  N e o c .  U p w a r e  a n d

B r i c k h i l l ,  p .  1 0 1 ,  p i .  i v ,  fig. 3 .

? 1 8 8 5 .  —  —  F .  Notlivg. D i e  F a u n a  d .  b a l t i s c l i .  C e n o m a n .  ( P a l a e o n t .

A b h a n d l . ,  v o l .  i i ) ,  p .  1 4 ,  p i .  ii ,  f ig s .  1 ,  2 .

1 8 9 0 - 9 1 .  O s t r e a  c o n i c a , A. Peron. B n a c h i o p o d e s  e t c . ,  T e r r .  C r e t .  H a u t s -

P l a t e a u x  d e  l a  T u n i s i e ,  p .  1 1 3 ,  p i .  x x i i i ,  

f i g s .  8 — 1 0 .

?  1 8 9 3 .  Ostrea s p .  cf. haliotoidea, R. Michael. Z e i t s c h r .  d .  d e u t s c h .  g e o l .

G e s e l l s c h . ,  v o l .  x l v ,  p .  2 3 9 .

1 8 9 5 .  E xogyra conica, E. Tiessen. I b i d . ,  v o l .  x l v i i ,  p .  4 6 6 .

?  — — cf. haliotidea, Tiessen. I b i d . ,  p .  4 6 5 .

1 9 0 9 .  —  c o n i c a , R. B. Newton. T r a n s .  R o y .  S o c .  S .  A f r i c a ,  v o l .  i,  p .  5 1 ,

• p i .  ii ,  f ig s .  8 — 1 0 .



Non 1827. Cham a conica, S . Nilsson. Petrifio. Suecanu, p. 28, pi. viii, ti .̂ 4.
—  1 8 3 7 .  —  —  W .  l l i s i n g e r .  L e t h a c a  S u e c i c u ,  p. 3 3 ,  p i .  x i x ,  f ig .  4 .

?  — 1841. E xogyra conica, F .  A .  l t n m r r .  Die Verstein. d. liord-deutscli. Kreidogrb.,
p. 4 7 .

? — 1883. —  — A. Fritsch. Stud, im Gebiele d. bob in. Kreidef. iii
I s e r s c h i c h t . ,  p .  1 1 7 ,  fig.  9 2 .

D e s c r i p t i o n .— Left valve very convex, with a more or less subtriangular or 
semi-oval outline, very inequilateral. Anterior and ventral margins rounded; 
posterior margin oblique, either straight, slightly concave, convex or sinuous, often 
forming a rounded angle with the ventral margin. Umbo spiral, curved inwards, 
and considerably backwards; the attached surface usually behind the umbo. A 
carina, generally distinct but sometimes rounded, extends in a curve from the umbo 
towards the postero-ventral extremity. The part of the valve behind the carina 
is more or less flattened, and may be concave near the umbo ; the part in front of 
the carina is regularly convex. In large specimens the postero-ventral part 
is more extended and the length of the shell in relation to the height becomes 
relatively greater, the postero-ventral extremity is more rounded, and the 
carina becomes less distinct. The surface of the valve is usually smooth, except 
for growth-lines, but in some specimens ( u n d a t a  form) numerous somewhat 
irregular radial ridges are present, either in the neighbourhood of the umbo or 
over the entire valve. On the inside of the valve, at a short distance from the 
margin, is a band of small transverse ridges and pits which broadens and becomes 
more irregular near the postero-dorsal margin. Adductor impression rather near 
the postero-dorsal margin, with its upper boundary straight or slightly convex.

Right valve thin, operculiform, often slightly concave, with a small spiral 
umbo ; surface nearly smooth ; outline varying with that of the left valve.

In the forms described above ( c o n i c a  type), the surface of attachment is 
small, but it may be very large so that all the left valve with the exception of a 
narrow marginal part is fixed ( h a l i o t o i d e a  and R a u l i n i a n a  types) ; between these 
extremes every gradation is found. The free marginal part, which seldom extends 
to the posterior border, usually grows nearly vertically upwards from the body to 
which the shell is attached. When the attached surface is mainly or entirely 
behind the position of the carina, then the free marginal part in front is larger, and 
usually the shell is relatively higher and the spire of the umbo less developed, and 
in such cases the marginal part sometimes forms an acute angle with the attached 
surface.1 The character of the surface (flat, concave, convex or irregular) to which 
the left valve is attached also influences the form of the shell.

A f f i n i t i e s .— The forms of small or moderate size, which are abundant in the

1 Soe dOrbignv, pi. cavlxxviii, figs. 1 — 4.



Upper Greensand, and of which typical examples were figured by Sowerby in 1829, 
have a small surface of attachment, and have been known in this country as Rvoyifm 
conica (figs. 220— 225). A similar form, but of larger size, is common in the 
Chalk Marl (figs. 228, 229), and the Glauconitic Sandstone of Antrim; no line can 
be drawn between this and the smaller form of E . conica, with which it has been 
united by most authors ( e . f j .  d’Orbigny, Morris, Coquand, Bayle, Peron); examples 
indistinguishable from E. conica of the Upper Greensand are associated with the 
larger form in Antrim, and on the other hand, some specimens found in the Upper 
Greensand of the south of England are of larger size than the majority of examples 
and cannot be separated from the larger form of E . conica; but nevertheless the 
larger form appears generally to mark a somewhat higher horizon than the 
smaller (conica, Sowerby) form.

E. haliotoidea, Sowerby, from the Upper Greensand (fig. 240), is a small form 
of E. conica with a large surface of attachment, and is connected by intermediate 
forms with examples having only a small attached surface. Similarly E . Rauliniana, 
d’Orbigny (fig. 230— 239), from the Gault, Upper Greensand, and Lower Chalk, 
is a large form of E. conica with a large surface of attachment and is linked by a 
series of gradations (figs. 230—235) to the type with only a small attached 
surface. Peron1 2 * has already shown that the large specimens from the Cenomanian 
of France figured as E. haliotoidea by d’Orbigny and Coquand are only forms of 
E. conica modified by having a large surface of attachment; they occur in the 
same beds as undoubted examples of E . conica. In some specimens with a large 
attached surface the height of the shell is greater than usual, but this, as pointed 
out above, is due to the shell being fixed mainly or entirely by the posterior 
slope behind the carina; in such cases the free marginal part forms a sharp angle 
with the attached surface. Morris and Jukes-Browne united E. haliotoidea and 
E. Rauliniana, and Pictet and Campiche recognised the very close relationship 
of these two forms.

Examples from horizons above the Cenomanian have been referred to E . halio
toidea by some authors,1 notably Hennig, who has compared the Senonian forms 
of Sweden with specimens from the Cenomanian and Gault. Without the oppor
tunity of examining the Senonian forms I am unable to express any opinion as to

1 ‘Compte Rend. Assoc. frau9. Avanc. Sci.,’ xxxvi (1908), pt. 2, p. 312.
2 Chama haliotoidea, Nilsson, Petrific. Suecaua (1827), p. 28, pi. viii, fig. 3 ; Hisinger, 4 Letlnea 

Sueciea* (1837), p. 62, pi. xix, fig. 3. Exogyra haliotoidea, Reuss,4 Die Verstein. d. bohrn. Kreideformat.,’ 
pt. 2 (1846), p. 44, pi. xxvii, figs. 5, 9, 10, pi. xxxi, figs. 9—10; Muller, ‘Petrefact. Aachen. Kreidef., 
pt. 1 (1847), p. 42 ; Schroder, ‘ Zeitschr. d. deutsch. geol. Gesellsch.,’ vol. xxxiv (1882), p. 260, pi. xv, 
fig. 5 ; Griepenkerl, ‘Palaeont. Abhandl.,’ vol. iv (1889), p. 36; Hennig, ‘Revis. Lamellibr. i Nilsson’s
‘ Petrific. Suecana ’ (1897), p. 19, pi. i, fig. 20, pi. ii, figs. 3, 4 ; Rutot, ‘ Bull. Soc. Beige Geol. Pal. et
Hydrol./ vol. x (1897), p. 27, fig. 11.



F ig s . 215—231.—Exogyraeonica (Sow.). 215—226, Upper Greensand. 227—231, Chalk Marl. Sedgwick 
Museum except 219,224, 228. 215, 216, Niton ; left and right valves. 217, 218, Vent nor ; loft and
right valves. 219, Haldon; British Museum, No. L. 16860; left valve of ribbed variety. 220 —223, 
zone of Schloenbachia rostrafa, Blackdown; left valves. 222, right valve of 221. 224, zone ofPecten asper, W arm inster; Bristol Museum; left valve. 225, zone of P. asper, Evershot; left 
valve. 226, zone of Schloenbach ia rostrafa, Dunscombe: left valve. 227, Folkestone; left valve. 
228, 229, Blue Bell Hill, Burham; British Museum, No. L. 10382; left valve and dorsal view. 
230, 231, Folkestone; left valve and dorsal view. All natural size.



their relationship. Hennig also includes (Wahlenberg)1 in E .

toidea.
Pictet and Campiche figure and describe examples of E .  c o n i c a  from the Aptian. 

Specimens of E x o r j y r a  from the Lower Greensand of Upware, Brickhill, Faringdon 
and Shanklin have been referred to E .  c o n i c  in these the carina is more rounded

Figs. 232—242.—Exogyra conica (Sow.). Sedgwick Museum except 238—240. 232—235, Cambridge
Greensand (base of Chalk Marl). 233, 234, left valves. 232, right valve of 233. 235, right valve
of 234. 236, 237, zone of Holaster subglobosus, Burwell; 236, right valve; 237, anterior view of 236
showing the large size of the attached surface of the left valve. 238, 239, Gault, Folkestone ; 
Museum of Practical Geology, No. 20873; 238, right valve; 239, anterior view showing left valve 
attached to a flat Inoceramus. 240, Upper Greensand, Devizes. Museum of Practical Geology, 
No. 20999. Left valve. 241, 242, Cambridge Greensand; ribbed form with a large surface of 
attachment ; 241, left valve; 242, anterior view of 241. All natural size.

than in the common form of the species, but they agree closely with, and seem to 
be inseparable from some forms of E .  c o n i c a  from the Upper Greensand (figs. 
2 1 5 -2 1 8 ).

Small specimens with radial ribs (fig. 219), such as the one figured by Goldfuss

1 ‘Petrific. tell. Suec.’ (1821), p. 58. See also Schroder, * Zcitscbr. d. deutscli. gool. Gesellsch.,’ vol. 
xxxiv (1882), p. 260, pi. xv, fig. 4.



as E .  u n d a t a  and by d’Orbigny as E .  c o n i c a ,  have not usually been regarded 
as distinct from E .  c o n t r a .

Pictet and Campiche record E .  a r d u e n u e n s i s  (d’Orbigny)1 from the Upper 
Greensand of Blackdown, but they doubt whether that form is really distinct from 
E .  c o u i c a ;  the chief difference is that in the former the left umbo is less prominent 
and less curved.

E .  s u b c o n i c a ,  Vogel von Falckenstein,2 from the Senonian is allied to E .  c o n i c a .

T y p e s . — The types from the Upper Greensand are in the British Museum. 
€  H a m a  c o n i c a  from Chute (Warminster) ; G .  r e c u r c a t a  and G .  p l i c a  t a  from Haldon ; 
G .  h a l i o t o i d e a  (figs. 1, 3, 5 are missing) from St. Mary Donhead (Wiltshire). The 
specimens of E .  c o n i c a  figured by Sowerby in 1829 from the Upper Greensand of 
Blackdown, and the specimen figured in Dixon as E .  I t a u l i n i a n a  from the Lower 
Chalk (probably zone of H o l a s t e r  s u b g l o b o s u s )  of Sussex, are in the same Museum. 
The specimens from the Lower Greensand of Upware, figured by Keeping, and 
those from the Red Limestone of Hunstanton figured by Wiltshire, are in the 
Sedgwick Museum.

D i s t r i b u t i o n . — Probably Lower Greensand of Upware and Faringdon. Lower 
and Upper Gault of Folkestone. Lower Gault of the Isle of Wight. Red Lime
stone of Hunstanton. Upper Greensand (zone of S c h l a m b a c h i a  r o s t r a t a )  of 
Blackdown, Haldon, Dunscombe, Beer Head, Pinhay Cliffs, Niton, Ventnor, etc. 
Upper Greensand (zone of P e c  t e n  a s p e r )  of Evershot, Eggardon Hill, Warminster, 
the Doi’set coast, and the Isle of Wight. Cambridge Greensand (indigenous and 
derived). Chloritic Marl of Compton Bay, Isle of Wight. Chalk Marl (zone of 
S c h l a m b a c h i a  v a r i a n s )  of Folkestone, Blue Bell Hill (Burham), Reach and Stoke 
Ferry. Cenomanian of Wilmington, Devon, and the South Devon coast. Zone 
of H o l a s t e r  s u b g l o b o s u s  of Burham, Holborough, Dover, Arlesey, Burwell and 
Fulbourn.

E xogyra columba ( L a m a r c k ) ,  1819. Text-figs. 243— 248.

1768. G. W. Know and J. E. M. Walch. Recueil Mou. Catastr. P^trificat.,
vol. ii, p. 127, pi. D III, C, 
figs. 1 - 3 .

1802. G r y p h .ea  su bo rbic u la t a , Lamarck. Svsteme Anim. sans Vert., p. 398. 
1813. G r y p h it e s  RATI8BONEN8I8, E. T. v. Schlotheim. In Leonhard’s Taschen-

bueli fiir Min., vol. 
vii, p. 105.

1 ‘ Pal. Fran9. Terr. Cret.,’ vol. iii (1847), p. 711, pi. eccelxii, figs. 1 — 4. Pietet and Campiche, ‘Terr. 
Cret. Ste. Croix’ (1871), pp. 304, 308, pi. cxciii, fig. 3.

2 ‘ Zeitschr. d. deutsch. geol. Gesellsch.,’ vol. lxii (1911), p. 560, fig. 1.



1811*. G r y p h .ea columba , Lamarck. Auim. sans Vert., vol. vi, p. 198.
1820. G r y p h it e s  s p ir a t u s , E. T. v. Schlotheim. Petrefactenk., p. 28S
1821. G r y p h .ea  columba , M. J. L. Defraucc. Diet. Sci. nat., vol. xix, p. 5*34.
1822. — — J. de C. Soirerby. Min. Conch., vol. iv, p. 113,

pi. ccclxxxiii, figs. 1 , 2.
— G ryphea  columba , A. Brongniart. In Cuvier, Ossemens Fossiles, vol. ii,

pp. 320, 608, pi. vi, fig. 8.
1832. O strea  columba , G. P. Desha yes. Hist. nat. Vers et Mollusques (Encvel.

method.), vol. ii, p. 302, Planches, 
vol. iv, pi. clxxxix, figs. 3, 4.

1833. E xogyra columba , A. Goldfuss. Petref. Germ., vol. ii, p. 34, pi. lxxxvi, fig. 1*.
1837. — — A. d'Archiac. Mem. Soc. geol. de France, vol. ii, p. 185.
— G r y p h e a  columba , F. Dujardin. Ibid., p. 228.
— A m ph id o n t e  c o lu m b a , G. G. Pusch. Polens Paliiont., p. 37, pi. v, figs. 1 . 2. 

1839. E xogyra  c o lu m b a , H. B. Geinitz. Char. d. Schicht. u. Petref. des sachs.
Kreidegeb., pt. 1 , p. 20.

1841. — ( G r yph je a ) columba , F. A. Burner. Die Verstein. d. nord-
deutscli. Kreidegeb., 
p. 46.

1846. — columba , H. B. Geinitz. Grundr. d. Verstein., p. 481, pi. xx,
figs. 19, 20.

— — — A. E. Be a 8$. Die Verstein. der bohrn. Kreideformat.,
pt. 2, p. 43, pi. xxxi, figs. 1—4.

1847. Ostrea  columba , A. d'Orbigny. Pal. Franc. Terr. Cret., vol. iii,p. 721, pi.
cccclxxvii.

1850. — — d'Orbigny. Prodr. de Pal., vol. ii, p. 171.
— E xogyra columba , H. B. Geinitz. Das Quadersandst. oder Kreidegeb. in

Deutschland, p. 202.
1851-52. E xogyra columba , H. G. Bronn. Letlisea Geogn., vol. ii, pt. 5, p. 270,

pi. xxxi, fig. 10.
1854. — — J . Morris, Cat. Brit. Foss., ed. 2, p. 166.
1857. — — J.Eicald, Zeitschr. d. deutsch. geol. Gesellsch., vol. ix,

p. 12.
1859. Ostrea  R e a u m u r i , H. Coqvand. Bull. Soc. geol. de France., ser. 2, vol.

xvi, p. 960.
? 1866. Ostrea  cfr. columba , K. A. Zittel. Bivalv. d. Gosaugeb. (Denkschr. d.

k. Akad. d. Wissensch., Wien, 
Math.-nat. Classe, vol. xxv, pt. ii), 
p. 47 [123], pi. xix, fig. 2.

? 1868. Ost rea  columba , A. Briart and F, L. Cornet. Meule de Bracquegnies
(Mem. eour. et Mem. 
des. Sav. et rangers, 
vol. xxxiv), p. 46, pi. 
iv, figs. 13— 15.

— E xogyra  columba , E. Eichwald. Lethcea Rossica., vol. ii, p. 404.
1869. O strea  r a t isbo n en sis , H. Coquand. Mon. Ostrea, Terr. Cret., p. 121, pi.

xlv, figs. 8—12 .



? 1870. Ostrea  columba , W. A. Oo»ter. Protozoe Helvet., vol. ii, p. 57, pi. x,
fig. 18.

— E xogyra columba , F. RUmer. Geol. v. Oberschles., p. 332, pi. xxvi, fig. 1.
1871, Ostrea  columba , F. J. Pictet and G. Campiche. Foss. Terr. Cret. Ste.

Croix (Mater. Pal. 
Suisse, ser. 5), p.319.

— E xogyra su bo rbic u lata , F. Stoliczka. Palaeont. ludica, Cret. Foss. S.
India, vol. iii, p. 402, pi. 
xxxv, figs. 1—4.

1872. Ost rea  ( E xogyra) columba , H. B. Geinitz. Das Elbthalgeb. in Sachsen
(Pal aeon tographica, vol. 
xx, pt. 1 ), p. 181, pi. xl, 
figs. 4—7.

1877. E xogyra columba , A. Fritsch. Stud, im Gebiete der bolmi. Kreideformat.,
ii. Weissenberg. u. Maluitz. Scliicht., 
p. 139, fig. 135.

1878. R hynchostreon C h a p e r i , E.Bayle. Explicat. Carte geol. France, vol. iv,
Atlas, pt. 1, pi. cxxxviii, figs. 1—5. 

1882. E xogyra ratisbonensis, G. Seguenza. Atti R. Accad. Lincei, ser. 3, Cl.
Sci. Fis. Math., vol. xii, p. 181, 
pi. xix, fig. 1 .

1890-91. Ostrea  su bo rbic u la t a , A. Peron. Descript. Brach. etc., Terr. Cret.
Tunisie, p. 119, pi. xxiii, figs. 
11— 13.

1893. O strea  columba , S. Meunier. Le Naturaliste, p. 17(3, fig. 3.
— E xogyra  c olumba , R. Michael. Zeitschr. d. deutscli. geol. Gesellsch.,

vol. xlv, p. 238.
? — — su bo rbic u la t a , T. W. Stanton. Colorado Formation (Bull. U.S.

Geol. Survey, No. 106), p. 
62, pi. v, fig. 6 ; pi. vi, figg. 1 , 
2 ; pi. viii, fig. 1.

1897. — columba , R. Leonhard. Palaeontographica, vol. xliv, p. 27.
— — — U. Sohle. Geogn. Jahresh. (1896), p. 41.

? 1900. — — G. Midler. Deutsch-Ost-Afrika, vol. vii, p. 566, pi.
xxiv, fig. 2.

1902. — — P. Oppenheiw. Centralbl. fur Min., etc., p. 500.
1903. Ostrea  su bo rbic u la t a , R. Fortav. Bull. Inst. Egyptien, ser, 4, vol. iv,

p. 289.
1911. E xogyra  columba , O. Schlaginticeit. Neues Jahrb. fiir Min., etc., Beil.-

Bd. xxxiii, p. 111.

Description.— Shell very inequivalve, moderately or rather considerably inequi
lateral, usually higher than long and more or less ovate in outline, with, in some 
cases, the postero-ventral margin somewhat produced.

Left valve inflated, usually with a very small surface of attachment. Umbo 
usually prominent, spiral, curved more or less considerably backwards. The 
flank of the valve may be regularly convex, or may show a rounded carina



extending from the umbo postero-ventrally, but this often becomes indistinct in 
the later stages of growth ; the posterior part of the valve (behind the carina) is 
convex, except the postero-dorsal part near the umbo, which is concave, and here 
the margin is more or less concave. The surface of the valve is smooth, except

F igs. 243—248.—Exogyra columba (Lam.). Zone of Pecten asper. 243—245, Evershot. 246—248, 
Eggardon Hill. 243—247, left valves. 244, posterior view of 243. 248, right valve and left
umbo of 247. Sedgwick Museum, Cambridge. All x |.

for growth-lines. Right valve flat, or slightly convex or concave, sometimes 
undulating. Umbo small, spiral.

Affinities.—This species is allied to conica, but the carina is less distinct 
and more rounded, the posterior part of the left valve is less flattened, and the 
spire of the left umbo is better developed.

Remarks.— Since the name given b}r Lamarck in 1819 ( ) has been used
by the majority of later writers it seems better to retain that, rather than attempt 
to revive the little-known name given by the same author in 1802.



In the Cenomanian of France and other regions where this species is very 
abundant it is found to be much more variable than it is in the South of England. 
This variation is also seen in the specimens found in the Glauconitic Sandstone 
of Antrim. Variation is particularly noticeable in the size of the left umbo, in the 
extent of its curvature, the more or less inequilateral character of the shell and in 
the distinctness of the carina.1 2

In the Cenomanian of Algeria and Tunis, specimens, usually known as Ostren 
Mermeti, Coquand,3 are extremely abundant and very variable; but Peron, after 
comparison with numerous French specimens from the same horizon, refers these 
North African forms without doubt to E. col umbo.

Types.—From the Cenomanian of Le Mans. The specimens figured by Sowerby 
are in the British Museum ; fig. 1 (upper figure) and fig. 2 are from the Ceno
manian of Le Mans; fig. 1 (lower figure) is probably from the same locality 
although labelled “ Northampton.”

D i s t r i b u t i o n . —Upper Greensand (zone of S c h h v n b a c l t i a  rostrutn) of Blackdown, 
the South Devon and Dorset coasts. Upper Greensand (zone of Pecfen asper) of 
the South Devon and Dorset coasts, Evershot, Askerswell, Eggardon Hill, Little- 
bredy (Dorset) and Warminster. Chloritic Marl of Compton Bay, Isle of Wight. 
Cenomanian (Meyer’s beds 11, 12) of Beer Head.

E xogyka digitata (Sowerby), 1817. Text-figs. 249— 252.

1817. C hama dig ita ta , J . Sowerby. Min. Conch., vol. ii, p. 165, pi. clxxiv, figs.
1—4.

1840. E xogyra lacin ia ta , H. B. Geinitz. Char. d. Schicht. u. Petref. des sachs.
Kreidegeb., pt. 2, p. 58.

1849. G r y ph êa  dig ita ta , T. Brown. Illustr. Foss. Conch- Gt. Brit, and I relaud,
p. 149, pi. lx, fig. 16.

1850. E xogyra digitata . H. B. Geinitz. Das Quadersandst. oder Kreidegeb. in
Deutschland, p. 204.

1854. — — J . Morris. Cat. Brit. Foss., ed. 2, p. 166.
1862. Ostrea  Coquandi , Julien, in H. Coquand, Geo . et Pal. Constantine, pi.

xxxiii, figs. 10—12.

1 It should be noted that the apparently small size of the left umbo in the specimens figured by 
some authors (e.g. Geinitz) is due to the fact that the specimens are internal casts from which the 
thick shell has been removed.

2 0. Mermeti, Coquand, ‘ Geol. et Pal. Reg. sud Prov. Constantine’ (1862), p. 234, pi. xxiii, figs. 
3—5 ; Coquand, • Mon. Ostrea, Terr. Cret.’ (1869), p. 131, pi. lii, figs. 10—12 ; Lartet, ‘ Annal Sci. g£ol., 
vol. iii (1873), p. 60, pi. x, figs. 8— 16. O. Lartetit Coquand, op. cit. (1869), p. 153, pi. Ixii, figs. 15.
16. O. Luynesi, Lartet, op. cit. (1873), p. 64, pi. x, figs. 17, 18; Coquand, op. cit. (1869), p. 153. 
pi. Ixii, figs. 17, 18.



F igs. 249—252 .—E xogyra  d ig ita ta  (Sow .). Upper Greensand (zone of P ecten asper). Left valves. 249, 
near Lyme Regis ; British Museum, No. 52. 250, White Nothe ; British Museum, No. L. 4914. 251,
Evershot; Museum of Practical Geology, No. 20956. 252, Weston, South Devon; Sedgwick 
Museum ; convex variety. All x |.

1868. Ostrea  dig ita ta , A. Briart and F. L. Cornet. Meule de Bracquegnies
(Mem. corn*. etMem. des 
Sav. ctrangers, vol.
xxxiv), p. 47, pi. iv, figs.
1,  2.

1869. — — H. Coqmnd. Mon. Ostrea, Terr. Cret., p. 142, pi. xli,
figs. 6—8.

1871. — — F. J. Pictet and G. Campiche. Foss. Terr. Cret. Ste.
Croix (Mater. Pal.
Suisse, ser. 5), p. 317.



1872. Ostrea  ( E xoutra) DKiiTATA, I t . It. Grim l::. Dus Elbtlialgeb. in Sachsen

(Piilseontogriipliica, vol. 
xx, pt. 1), p. 184, pi. xl, 
fig. 14.

1882. E xogyra DKiiTATA, G. Sri/nenzit. Atti R. Accad. Lincei, sor. 8, C’l. Sci.
Pis. Math., vol. xii, p. 180.

Description.— Shell inequilateral, with rounded outline; height and length 
often nearly equal.

Left valve moderately, sometimes considerably convex. Umbo spiral, curved 
considerably backwards; the attached surface small, and posterior to the umbo. A 
carina, sometimes sharp, sometimes rounded, extends in a curve from the umbo 
towards the postero-ventral extremity, and becomes less distinct on the later part 
of the valve ; behind the umbo the valve is concave or flattened. A few prominent, 
widely separated radial folds are present; some start from the carina, others 
begin later, and the ventral part of the carina sometimes becomes replaced by a 
fold. The dorsal folds are curved. On the folds strong spine-like projections are 
often developed, and form projections at the margin of the valve. Fine growth
lines occur, and bend over the folds. Right valve nearly flat.

A f f i n i t i e s . — 0. v i i l t u r ,  Coquand,1 resembles this species in its strong folds and 
spines, but the left valve is more inflated and the carina less distinct. E .  d i g i t a t n  

shows considerable resemblance to some forms of E .  c o m e  a r i c t i s  (Nilsson)2 * from the 
Senonian, in which is included E .  l a c i n i n t a  (Nilsson).

Except for the strong radial folds E .  d i g i t n t a  resembles some of the less convex 
forms of E .  s i n n a t a ,  from which it may have been derived.

T y p e . — The types, from the Upper Greensand (zone of P e c t c n  o s  per) near 
Sidmouth, cannot be found.

D i s t r i b u t i o n . —Upper Greensand (zone of V e c t e u  a s p e r )  of Beer, Weston 
(Devon), Evershot, and White Nothe (Dorset).

E x o g y r a  s i g m o i d k a ,  Itenss, 1844. Plate LX I, f i g .  12.

1844. E xogyra sig m o id ea , A. E. Beuss. Geognost. Skizz. Bolimen, vol. ii,
p. 180.

184(3 — — A. E. Beuss. Die Yerstein. derbolnn. Kreideformat..
pt. 2, p. 44, pi. xxvii, figs. 1—4.

1 4 Mon. Ostrea, Terr. Cret.’ (1809), p. 118, pi. xxxix, figs. 1—4. Blnjnchostreon vultur, Bavl*-. 
4 Explicat. Carte geol. France,’ vol. iv (1878), Atlas, pl.cxli.

2 Nilsson, 4 Petrific. Suecana ’ (18*27), p. 28, pi. viii, fig. 1. Griepeukerl, 4 Pala?ont. Abhaudl.,’ vol
iv (1889), p. 35, pis, v, vi, vii, figs. 0, 7. Hennig, 1 Revis. Lameliilir. i Nilsson’s Petrific. Suecana *
(1897), p.  21. Chama laciniata, Nilsson, op. cit.f p. 28, pi. viii, fig. 2.



? 1866. Ost rea  ( E xooyra) sp. cfr. sig m o id ea , K. A. Zittel. Bivalv. d. Gosaugeb.
(Denkschr. d. k. Akad. Wissensch. 
Wien, Math.-nat. Cl., vol. xxxv, 
pt. 2), p. 123, pi. xix, fig. 5.

1869. — sig m o idea , H. Coquand. Mon. Ostrea, Terr. Cret., p. 93, pi. xxxiv,
figs. 5—7 bis.

1872. — ( E xogyra) sig m o idea , H. B. Geinitz. Das Elbthalgeb. in Sachsen
(Palseontograpliica, vol. 
xx, pt. 1 ), p. 186, pi. xli, 
figs. 14—27.

? 1882. E xogyra  cfr. sig m o id ea , R. Windmoller. Jahrb. d. k. preuss. geol.
Landesanst. fur 1881, 
p. 30.

1888. — sig m o id ea , G. Miiller. Ibid, fur 1887, p. 401.
1911. — — A. Frilsch. Stud, im Geb. d. bohmisch. Kreidef.,

Korycaner Schicht., p. 46, fig. 209.

Remarks.— The only English specimen I have seen is a right valve collected by 
Mr. LI. Treacher. The strong carina, the concentric ribs on the anterior slope, 
the more sinuous and more oblique posterior margin and growth-lines distinguish 
this species from the Rauliniana form of E. conica. The inner margin of the 
valve is finely crenulate. The types came from the Lower Planer-kalk of Schilling 
near Bilin.

Distribution.— Zone of Micrastrr cor-anguinum of Boxford, Berkshire.1

Family— RADIOLITID^E, Gray.
[Omitted from Vol. II, p. 210.]

Genus—D ukania , H. Douville, 1908.
Bull. Soc. gcol. de France,’ ser. 4, vol. viii, p. 309, and ‘ Mem. Soc. geol. de France, Paleont.,’ vol.

xviii, 1910, p. 23.)

Dukania Mortoni (MantelI), 1833.

1833. H i p p u r it e s  M ortoni , G. Maniell. Geol. S.E. Englaud, p. 130.
1836. Conia , R. Hudson. Loudon’s Mag. Nat. Hist., vol. ix, p. 104, fig. 19.
1838. S ph ;e r u l it e s  M ortoni, J. E. Gray. Mag. Zool. Bot., vol. ii, p. 228.
1850. H i p p u r it e s  M ortoni , J . de C. Sowerby, in F. Dixon. Geol. Sussex, p. 354

(p. 385, ed. 2), pi. 
xxvi, figs. 1, 2, 4.

1 White and Treacher, ‘ Quart. Journ. Geol. Soc.,’ vol. lxii (1906), p. 518.



R a diolites  M ortoni, J. Morris. Cat. Brit. Foss., ed. 2, p. 160.
— sp., Morris. Ibid., p. 160.

B ir a d io l it e s  M o rto n i, II. Douvillr. Bull. Sue. gcol. do Fran ce, ser. 3,

vol. xxviii, p. 230 .
— — Douvilh'. Ibid., ser. 4, vol. iv, p. 174.

S auvagesia  M ortoni, A. Toucas. Classitic. et Fvolut. des Radiolitides

1900.

1904.
1909.

(Mem. Soc. gcol. de Fiance, Palcout., 
vol. xvii), p. 92, fig. 59.

1911. R a diolites  M o rton i , F. Frnncke. Zeitsclir. d. deutsch. gcol. Gesellsch.,
vol.lxiii, Monatsber., p. 357.

Non 1855. M o r t o n i , *8'. V. Woodward. Quart. Journ. Cool. Soc., vol. xi,
p. 59, pi. v, figs. 1, 2.

— K. A. Zittel. Bivalv. d. Gosaugeb. (Denksehr. d. k.1866.
Akad. Wissensch. Wien, Math.-nat. 
Cl., vol. xxv, pt. ii), p. 72, pi. xxv, 
tigs. 1—3.

1903. V. Hilbcr. Jalirb. d. k. geol. Reichsaust., vol. lii, 
(1902), p. 282.

Description.—Lower valve at first conical, afterwards becoming elongate and 
cylindro-conical, nearly straight or slightly arched. Longitudinal ribs strong, 
angular, sometimes in groups of two or three, crossed by growth-lines. Bands 
concave, with fine ribs; the interband convex, usually with strong ribs. Radiating 
grooves bifurcate once, twice or more in passing from the inner to the outer 
margin. The cellular structure varies in coarseness in different specimens, 
and sometimes becomes rather finer towards the outer margin. Upper valve not 
known.

A ffinities.—One of the specimens figured by Sowerby (Dixon, fig. o) is distin
guished from the others b}r its concave interband with fine ribs and by the narrower 
siphonul bands; it probably belongs to another species.

Remarks.—Fragments which probably belong to this species are moderately 
common in the Lower Chalk, and in the Cambridge Greensand,1 but good specimens 
are rare. Some examples are of considerable size, the largest being a specimen 
from the Cambridge Greensand, in which the lower valve has a depth of 21 inches.

Types.—Man toll’s specimens cannot lie traced. The examples figured by 
Sowerby (in Dixon, figs. 1—4), from the zone of Holaster subglubosus, near Lewes 
(probably Glynde), and the specimen figured by Hudson from Lewes, are in the 
British Museum.

Distribution.—Cambridge Greensand (base of Chalk Marl). Probably Chalk

1 Another species of Durania is represented in the Cambridge Greensand by a form with broad, 
slightly concave bands with fine ribs, and a narrow, strongly concave interband with coarse ribs. The 
bands and interband resemble those of some species of Sunni jesia (Toucas, 1909, pi. xvii, tigs. 1 ,3 ,6 ).



Marl (zone of Srhlnmbarhia rarians) of Ventnor and Folkestone. Zone of Holnstcr 
suInjJobosus of Burliam and Lewes. Zone of RhjnrhoncRa Curieri of Dover. 
Zone of TrrebnitnUua lata of Wouldham. Zone of Holaster planus of Morgan’s 
Hill, Wiltshire.

DriiANIA SJ). rj\ AUSTIXKNSIS ( liulllCf), 1 852.

1855. R a o i o l i t e s  M o r t o n i . S. P. Woodward. Quart. Journ. Geol. Sue., vol. xi,
]). 59, pi. v, liĵ s. 1, 2.

19u4. B i r a d i o l i t e s  a u s t i n e n s i s , H. Danville. Mission Scient. Perse. I ll,
Ftudes geol. iv, Paleont., 
p. 257.

1909. S a u v a o e s i a  a u s t i n e n s i s , A  T ouch*. Classitic. et Fvnlut. des Radiolitides
(Mem. Soc. geol. de France , Pal- 
cout., vol. xvii), p. 9 0 ,  fig. 0 4 .

1912. D u r a n i a  a u s t i n e n s i s , C. F. P a r a n a .  Mem. R. Accad. Scienze di Torino,
ser. 2, vol. lxii, p. 287, pi. ii, fig. 4.

Remarks.—In the specimen from the Upper Chalk figured by Woodward the 
siphonal bands are much broader than in Durania Mortoni, and the ribs on the 
convex interband are finer and more widely separated. The parts recognised by 
Toucas as siphonal bands were regarded by Woodward as the surfaces to which 
other individuals had been attached.

This species has been identified with Romer’s Hippurites austinensis from Texas1 
by the authors quoted above, but, as Prof. Douville now points out, this identifi
cation must be regarded as uncertain since the essential characters of Romer’s 
species are not yet known.2 The finer structure of the outer layers of the shell 
cannot be taken as a distinguishing feature of Romer’s species.

Tape-—Woodward’s specimens from Rosherville are in the British Museum.
Distribution.—Zone of Mxcraster eor-amjuinuni of Rosherville, near Gravesend.

1 Romer, ‘ Kreidebild. v. Texas ’ (1852), p. 77, pi. vi, fig. 1.
2 A few specimens show indications of the ligamental ridge and appear to belong to the genus 

Sauvagesia, e. <j. British Museum No. 33957 from the zone of Holaster subylubosus of Sussex, and No. 
L. 4842 from the Turonian of Dover.



ADDITIONS AND CORRECTIONS.

A kca, sp. [Vol. I, p. 35.]

Internal casts of a species of Amt have been found in the zone of BolomniteUa 
mucronata of Norwich. Two examples are preserved in the Norwich Museum (Nos. 
2121, 2122).

D icranodonta. [Vol. I, p. 53.]

Species of Dicranodonta have now been recognised by Borissjak 1 in the Jurassic 
deposits of Russia. In connection with this genus or subgenus the papers of 
Solger2 and Schmidt3 should be consulted.

C r e n e l l a  o r b i c u l a r i s  (Soicerb)/), 1836. Plate LX I, figs. 14— 17.
[Omitted from Vol. I, p. 105.]

L ucina ? orbicularis, J. de C. Sowerby. Trans. Geol. Soc., ser. 2, vol. iv,
pp. 241, 341, pi. xvi, fig. 13.

L ucina orbicularis, A. cVOrb'ujny. Prodr. de Pal., vol. ii, p. 162 (partini).
— — J. Morris. Cat. Brit. Foss., ed. 2, p. 208.
— — F. J .  rictt t and G. Cmnpiche. Foss. Terr. Crct. Ste.

Croix (Mater. Pal. Suisse, 
ser. 5), p. 291.

L ucina? orbicularis, F. StoJiczka. Palocont. Indica, Cret. Fauna S. India,
vol. iii, p. 252.

Dexcrijdion.— Shell thin, small, oval, higher than long, slightly inequilateral, 
regularly convex, with rounded margins. Umbones pointed, with a small anterior 
curvature. Lunule and escutcheon not defined. Ornamentation consists of numerous, 
equal, regular, radial ribs which curve outwards from the median line of the valve 
and are separated by narrow furrows. A few growth-rings occur at intervals.

1 “ Pelecvpoden Jura-ablager. Europieisch. Russland. II Aivida\" ‘ Mrm. Com. grol.,* N.s., xix 
(1905), pp. 29—32, 58 — 60, pi. iv, figs. 5 —13.

2 “ Ueber Pseudocucnlln a, cinon neuen Taxodontentypus,” ‘ Zoitsohr. d. doutsoli. gcol. Gesellscli.,’ 
vol. Iv (1903), Monatsber., p. 76.

a Ibid., vol. lvi (1904), Monatsbor.. p. 120.

1836.

1850.
1854.
1866.

1871.



Measurements:
( i )  G )  (•*) ( i )

Length 7 7 G'l G mm.
Height 8 . 7'6 . 7 G‘75 ,,

(1— 1) Blackdown.
Affinities.— This species has been placed in the genus Larina by previous 

writers, but Stoliczka suggests that it belongs to Linmjisis. Although numerous 
specimens have been seen, none of them shows the character of the hinge and the 
adductor impressions satisfactorily, but I think that the species should be referred 
to the genus Gremdla. G. injlata (Muller)1 from the Senonian of Aachen is a 
much more inflated form.

Type.—From Blackdown; in the Bristol Museum.
Distribution.—Upper Greensand (zone of Grhhvnbarhia rostrata) of Blackdown, 

Haldon, Sidmouth.

S kptifer  i.ineatl's {Sonrrbg). [Vol. I, pp. 107, 225.J

A specimen from the Uiufarrinns band of Devizes Road, Salisbury, has been 
found by Dr. Blackmore. The type of Modi via quadrata, Sowerby (in Dixon) 
from Sussex is in the British Museum.

Vol. I, p. 117, footnote. The type of Dianchora ? guttata, Sharpe (1853, pi. vi, 
fig. 4), is in the Museum of Practical Geology (Geological Society Collection).

D imyouox B oiimi, Gliding, 1892.

Gromvall2 states that this, or a closely allied form, occurs in the Upper Chalk 
of Gravesend and Grays.

Vol. 1, p. 152, footnote. For “ Midler ” mad “ Nilsson.” For Ravn “ p. 9,” read 
“ p. 91.”

P ecten (Cur.a m y s )  i u u t t a n x i c u s , Woods. Plate LX I, fig. IS.
[Yol. I, p. 167, pi. xxi, figs. 1, '2.'}

When this species was described only the left valve was known. A specimen 
from Bromley with the two valves united has since been found. The right valve

1 Holzapfel, ‘ Pala.’ontogrupliiea,’ vol. xxxv (1880), p. 220, pi. xxv, figs. 17—19.
2 * Gcol. Mag.’ 1906, p. 206; Stolley, ‘ Die Kreide Schleswig-Holsteins ’ (1892), p. 24*6, pi. vii, 

fig. 8 ; Gronwall, ‘ Meddel. fra Dansk. geol. Forcn.,’ No. 6 (1900), p 78, pi. ii, fig. 8.



is nearly flat, and the broad radial ribs are much less distinct than on the left 
valve; numerous fine concentric ribs are present, and are widely spaced on the 
early part of the valve, but become closer together on the later part.

P ectkn (Cm.AMYs) r ketoses, Pcjrancr.

Yol. I, p. 170, line 17, delete “ Clarendon and Alderbury (Salisbury).”

P kcten (tE quheoten) camtaniensis, d’Ofbigu)/. [Vol. I, p. 102.]

A specimen of this species has been found by Dr. Rowe in the zone of 
Micraslrr ror-trsltulinofiinii of Dover.

L ima (L imea?) sp. Plate LX I, fig. 19.
[Omitted from Vol. II, p. .52.J

A few examples of a species which resembles Limea granulatissima, Wollemann,1 
have been found in the Speeton Clay (zone of Belem idles lateralis) of Speeton. 
Only a young individual is figured by Wollemann, so that exact comparison 
cannot be made at present.

Sub-genu*—PsEunorTEKA, Merle.

When describing the species of Pseudoptera (pp. GG-G9) I regarded it as a 
sub-genus of Pteria. Ligament-pits have not been seen in any English specimens, 
but their presence was noticed by Gueranger2 and by Peron2 and indicates that 
Pseuiloptcra cannot be associated witli Ptrria, but should probably be regarded as 
a sub-genus of Gerrillia.

G e k v i l l i a  F o k b k s i a x a , <V O r b i g u g .
[Vol. II, p. 85, pi. xi, tigs. 23, 27; pi. xii, til's. 1 — 5.]

This species belongs to the sub-genus Ensigercilleia of Dietrich.1

1 1 Bivalv. u. Gastrop. d. deutsch. u. liollandisch. Neocoms ’ (1000), p. 37, pi. ii, figs. 4, 5.
2 ‘ Album Palcont. de la Sartlit* ’ (1837), pp. 17, 20, pi. xxii, figs. 0, 10; pi. xxv, figs. 10, 11 

Woods, ‘ Palaeont. U. Cret. N. Nigeria* (1011), p. 278, footnote 1.
3 “ Descript. Bracli. etc., Terr. Cret. Timisie ” (1800—01), p. 238.
1 ‘ Ceutralbl. fiir Min., etc.* (1010), p. 235.



Astaktio (Ertirny f .a )  c o x c i n n a , S<ivn-L;i, 1830. Plate X V II, f i g .  7 (see p .

110-118).

When describing the species of Axtarto the only specimen of A. covciinm 
known was the type, and I regarded it as probably only an individual variation of 
A. sh ialtt. Dr. Kitchin1 has since found several specimens in the Sandgate Beds 
of a pit-sinking at Dover which agree with .1. ccmciinut, and he considers that 
this should be regarded as a distinct species. Dr. Kitchin also obtained A. (Krijilu/hi) 
stri<<la, Sowerby, from the same place.

CliASSATHLLITKS, sp. [Omitted from Yol II, p. 130.]

Internal casts of a short subquadrate shell, probably belonging to the genus 
Cnixsutrllites, occur in the Chloritie Marl of Maiden Bradley and Devizes.

Cuassateij.ites? EijuisuLCATUS (nboj*), 1897. Plate LX I, figs. 20, 21. Plate L X II,
fig. 1.

[Omitted from Vol. II, p. 130.]

1897. A r c t i c a t  e q u i s u l c a t a , H. Woods. Quart. Journ. Geol. Soc., vol liii,
p. 391, pi. xxviii, figs. 6—8.

Description.— Shell convex, subquadrate, oblique, very inequilateral. Umbones 
anterior, pointed, with slight forward curvature. Greatest convexity between 
the umbones and the postero-ventral extremity; postero-dorsal part compressed. 
Adductor impressions distinct, the posterior one dee]). Shell rather thick, 
ornamented with numerous concentric ribs, separated by narrow grooves.

liemarlis.— The systematic position of this species is uncertain; it appears to 
be closely allied to the form from the Chloritie Marl mentioned above.

Type.—In the Sedgwick Museum.
Distribution.— Chalk Rock of Cuekhamsley, Berkshire.

A ntiionya, sp. [Vol. II, p. 130.]

A portion of a left valve of Anthony a closely resembling A. cantinna has been 
found in the Upper Greensand (zone of I'cctcn asjwr) of Kingskerswell, Devon 
(Museum of Practical Geology, Jermyn Street, No. 997.)

1 Lamplugli and Kitchin, ‘ Mesozoic Rocks in the Coal Explorations in Kent’ (1911), p. 103.



Cvhuna Meykiu, .sp. nor. Plate LXII, figs. 2, :>.

[Omitted from Vol. II, p. 141.]

Description.—Shell convex, oval, considerably inequilateral; anterior margin 
rounded, passing gradually into the slightly curved ventral margin ; posterior 
margin truncated; postero-dorsal margin convex. Unibones prominent, curved 
inwards and forwards, with a rounded carina extending to the postero-ventral 
angle, and limiting a flattened postero-dorsal region. Lunular region depressed. 
Escutcheon long, deep, limited by a sharp carina. Ornamentation consists of con
centric growth-rings. Length, 5b mm.; height, 42 mm.

Affinities.— This species shows some resemblance to (\ bernensis (Leymerie),1 
but is less elongate and much less convex.

Tt/pe.—In the Sedgwick Museum, Cambridge (C. J .  A. Meyer collection).
Distribution. — Lower Greensand (Penta-bed), of Sundown.

C y p r i n a ?  v e c t i a n a  (Forbes), 1845. Plate L X II, fig. 4.
[Omitted from Vol. II, p. 141.]

1845. T e l l i n a ? vectia na , E. Forbes. Quart. Journ. Geol. Sue., vol. i, p. 239,
pi. ii, fig. 2.

1854. T e l l i n a  v e c t i a n a , J. Morris. Cat. Brit. Foss., vd. 2, p. 227.
1865. “ T e l l i n a  " v e c t i a n a , F. J. Picfrt and G. Campiche. Terr. Cret. Ste. Croix

(Mater. Pal. Suisse, ser. 4), p. 141.
1871. T e l l i n a  ? v e c t i a n a  (? H o m a l i n a ), F. SloUrzka. Takeout. Iudica, Cret.

Fauna S. India, vol. iii, p. 123.

D e s c r i p t i o n . — Shell triangular, moderately convex, with flattened sides, nearly 
equilateral. Anterior margin rounded ; ventral margin slightly curved ; postero- 
dorsal margin slightly convex, forming a rounded angle with the ventral margin. 
Umbones prominent, sharp, slightly curved. Lunular region depressed. Escut
cheon long, limited by a rounded carina extending from the umbones to the postero- 
ventral extremity. Ornamentation consists of numerous strong concentric ribs, 
separated by narrow grooves. Length, 25 mm.; height, 17 mm.

A f f i n i t i e s . — This species shows some resemblance to ('. rnn>-ntn, Suwerby, but 
the shell is much more compressed, and possesses distinct concentric ribs. I am 
not able to determine whether a postcro-lateral tooth was present or not.

1 ‘ Mem. Soe. geol. tie France,’ vol. v (1842), p. 5. pi. v, fig. (I. D’Orbiguv, • Pal. Franc. Terr. Cret . 
vol. iii, pp. 98, 759, pi. celxxi, anti ‘ Protlr. tie Pal.,’ vol. ii (1850), p. 77. Pictet anti Cauipiche, ‘ Terr. 
Cret. Ste. Croix ’ (‘ Mater. Pal. Suisse,’ ser. 4, 1865), p 212, pi. cxiii, figs 1, 2.



l\rmarl's.— The type cannot be found, but other specimens named by Forbes 
are in the Museum of Practical Geology (Geological Society Collection, No. 2217). 

Distribution.— Lower Greensand (Crackers) of Atherfield.

UNicARnim? roMPRKSsuM, sp. nor. Plate EXIT, figs. 5, (>.

[Omitted from Vol. II, p. 163.]

Description.— Shell convex, with flattened or slightly concave flanks, oval or 
sulxpiadrate, moderately or slightly inequilateral. Anterior margin rounded; 
posterior margin subtruncate, slightly oblique, curved ; ventral margin nearly 
straight and nearly parallel to the dorsal margin. Umbones broad, close
together. A rounded carina extends from the umbo to the postero-ventral 
extremity, limiting the compressed postero-dorsal region. External ligament broad. 
Ornamentation consists of a few coarse somewhat irregular concentric ribs, which 
are sometimes rugose, with finer ribs in the interspaces.

Measurements :
(i) (-’)

Length . -10 0 2  mm.

Height . 2 0 no— ~ 3 ’
Thickness ........................................17 33

(1 , 2 ;  Crackers, Atherfield.
Affinities.—The hinge and interior of this species have not been seen, conse

quently its generic position cannot at present be definitely determined, but it is 
provisionally referred to UnicanUum on account of its external resemblance to 
some Jurassic species of that genus. U.? compression is similar to some forms of 
Myn rmjosa, Romer,1 which has been referred to the genus Lucina by de Loriol 
and Cotteau, to Mactromya by Agassiz, and to UnicanUum by Zittel.

Type.— From Atherfield, in the Sedgwick Museum, Cambridge.
Distribution. — Lower Greensand (Crackers), of Atherfield. Atherfield Clay of 

Dover Colliery.

U nicaudium r M aillisancm (tVOrbiyny), 1844. Plate L X II ,  figs. 7— (J.

[Omitted from Vol. II, p. 1 6l>\

184-4. Cardium  M a illea n u m , A. d'OrbUjmj. Pal. Frany. Terr. Crct., vol. iii, p.
40, pi. cclvi, figs. 7—12.

1 See especially de Loriol and Cotteau, ‘ Mon. Palcont. Geol. Portlandien de FYonne ’ (1868), 
p. 135, pi. ix, tigs. 10, 11.



1850. Cardium  M ailleanuri , d'Orbigny. Prodr. de Pal., vol. ii, p. 162.
1866. — — F .J .  Pictet and G. Cmnpichc. Foss. Terr. Cret. Ste.

Croix (Mater. Pal.
Suisse, ser. 4), p.
270.

1871. — — F. Sfoliczka. Palieout. Indica, Cret. Fauna S.
India, vol. iii, p. 213 (Lievi- 

* card him).

Description.— Shell inflated, oval or subquadrate, longer than high, moderately 
inequilateral. Anterior margin rounded, passing gradually into the slightly convex 
ventral margin. Posterior margin high, subtruncate, forming an angle with the 
straight postero-dorsal margin. Postero-dorsal part of shell compressed. Umbones 
broad, curved forward. Ornamentation consists of concentric growth-lines and 
fine radial ribs.

Measurements:
a) (2) <») (0

Length 31 30 29 24 mm.
Height 27-o 27 26 21 „
Thickness 22 23 20 10 „

Base of Chalk of (1) Beaminster, (2) Maiden Newton, (3) Cerne, (4) Titherleigh.

Remarks.— This species was referred to Cardinm by d’Orbigny, but the shell 
differs in form from that other Cretaceous species of that genus, and resembles 
more nearly Unicardium. The hinge is not known satisfactorily, but internal casts 
show indications of two cardinal teeth.

The ornamentation is often imperfectly preserved. I am indebted to M. de 
Grossouvre for the opportunity of examining specimens from the Cenomanian of 
Rouen.

Type.— From the Cenomanian of Rouen.
Distribution.— Base of the Chalk (zone of Schhvnbachia various) of Beaminster, 

Cerne, Maiden Newton, Titherleigh and Chard.

T ellina  r phaseolixa (Phillips), 1829. Plate L X II, fig. 10.

[Omitted from Vol. II, p. 177.]

1829. M ya phaseolixa, ./. P/u7/^>s. Gool. Yorks., p. 121 (p. 254, ed. 3), pi. ii,
fig. 13.

1850. L avionon ph a seo l ixa , A. d'Orbigny. Prodr. de Pal., vol. ii, p. 117.
1854. M ya p h a seo l ixa , J. Morris. Cat. Brit. Foss., ed. 2, p. 212.
1870. L avionon phaseolina , F. Stoliczka. Palieout. Indica, Cret. Fauna S.

India, p. 111.



Description.— Shell small, bean-shaped, convex, considerably inequilateral ; 
posterior part higher than the anterior part. Anterior and posterior margins 
rounded. Postero-dorsal margin slightly convex. Ventral margin with a slight 
sinuosity. A rounded carina extends from the umbo towards the postero-ventral 
extremity, and limits a compressed postero-dorsal area. Umbones broad, close 
together.

Measurements :
Length . . . 8 5 mm. Height . . . 4 ,‘> mm.©  ©

Affinities.—This species is more elongate and more convex than 7’./ snbjthasru- 
lina (see below). No specimens having the shell preserved have been found.

Type.—A specimen which is believed to be the type is in the York Museum.
Distribution.— Speeton Clay (zones of Belemnites jaculum  and B. brunscicensis) 

of Speeton.

T ellina  ? subphaseolina (jVOrbujny), 1850. Plate L X II, figs. 11, 12.

[Omitted from Vol. II, p. 177.]

1845. L avignon ph aseolina , A. d'Orbigny. Pal. Franc. Terr. Crct., vol. iii, p.
407, pi. ccelxxvii, figs. 8—10.

1850. — su bph aseo lin a , d'Orbigny. Prodr. de Pal., vol. ii, p. 136.
1865. T e ll in a  ph aseolin a , F. J. Pictet and G. Campiche. Terr. Crct. Ste.

Croix. (Mater. Pal. Suisse, ser.
4), p. 137, pi. cviii, fig. 10.

1870. L avignon su bph aseolin a , F. Stoliczka. Palapont. Indicu, Cret. Fauna
S. India, vol. iii, p. 111.

—  T ell in a  ph aseolina , Stoliczka. Ibid., p. 123 (? Peronxa).

Description.— Shell oval or subquadrate, compressed, considerably inequilateral, 
posterior part higher than the anterior part. Postero-dorsal margin nearly straight; 
posterior margin curved; ventral margin with a shallow sinus due to a depression 
on the sides of the shell; anterior margin rounded. Umbones small, close together; 
between the umbones and the postero-ventral extremity is the greatest convexity 
of the shell.

Measurements :
(i) (2) (3)

Length 14 14 12 mm.
Height 10 9-5 8*5 ,,
Thickness

(1— 3) Gault, Folkestone.
5 4- „

Affinities.—The hinge is not shown in any of the English specimens. Pictet
and Campiche saw casts of the teeth, and they refer the species without doubt to



the genus Tellina. Externally, as was pointed out by Stoliczkn, it resembles 
Lepton.

Type.— From the Gaidt of Gerodot (Aube).
Distribution.— Gault of Folkestone.

CvrRiMERTA (C yclorisma) submeesa (Sowerby), 183G. Plate LXII, fig. 13.

[For references see Vol. II, p. 192, foot-note.]

D eser t io n .— Shell oval, inequilateral, convex, with the postero-dorsal part 
flattened and limited by a rounded carina passing from the umbo to the postero- 
ventral angle. Antero-dorsal margin nearly straight. Anterior margin rounded, 
passing gradually into the moderately convex ventral margin. Posterior margin 
truncated. Postero-dorsal margin slightly curved. Umbones of moderate size, 
with a slight forward curvature. Lunule limited bv a faint groove. Escutcheon 
elongate, bordered by a carina. Ornamentation consists of small concentric ribs.

Affinities.—The left valve, which is described above, was found by Mr. Jukes- 
Browne in the Exeter Museum, and appears to be referable to Sowerby’s 1 ~emis 
submersa, the only apparent difference being in the greater length of the shell.

The hinge agrees closely with that of C. (Cyclorisma) parva (Sowerby) (p. 185). 
Externally the shell is similar to C. (Cgrlorisma) rotomagensis (d’Orbigny), but is 
less convex, more elongated, more inequilateral, with the forward curvature of 
the umbones more marked and the posterior margin more distinctly truncated.

Distribution.— Upper Greensand (zone of Schhenbachia vast rata) of Blackdown.

Genus—T a ck s , Megerle von Miihlfehl, 1811.

[Omitted from Vol. II, p. 194.]

Sub-genus— I caxotia, F. Stolied'a, 1870.

(Palaeont. Indica, Cret. Fauna S. India, vol. iii, p. 145.)

T apes ( I caxotia) sp. Plate L X II, fig. I k

Description.— Shell elongate-oval, very inequilateral, compressed, anterior and 
posterior ends rounded. Ventral margin convex ; postero-dorsal margin nearly 
straight. Umbones inconspicuous. Ornamentation consists of numerous, closes 
radial ribs which are indistinct on the anterior part of the valve, and become 
stronger and more widely separated on the posterior part, where a small rib may 
occur between two larger ones. Length (approximate) 55 mm., height 20 mm.



Affinities.— Only two right valves of this species have been seen. They 
resemble closely ('npsn elrt/ans, d’Orbigny,1 but the ribs on the posterior part of the 
shell are more numerous and less coarse.

Distribution.—Upper Creensand (zone of SrhUenbarhia rostrata) of Blackdown 
and Ilaldon.

L eptosolkn r uva't\w i\a.\vas (Woods), 1807. Plate L X II, figs. In— 17.

Omitted from Vol. II, p. 221.]

1897. T rapeziu m  k ectangulare , H. Woods. Quart. Journ. Geol. Soc., vol. liii,
p. 392, pi. xxviii, figs. 11, 12.

Drsrrijdion.— Shell more or less oblong, very inequilateral, moderately convex, 
with flattened or slightly concave sides. Anterior paid not so high as the posterior 
part. Postero-dorsal margin nearly straight and nearly parallel to the ventral 
margin; anterior margin rounded ; posterior margin truncated, slightly convex or 
nearly straight, and almost at right angles to the postero-dorsal margin. Umbones 
inconspicuous, with a carina extending in a curve to the postero-ventral angle, and 
limiting a triangular postero-dorsal area. A strong internal ridge extends from 
the umbo towards the opposite ventral margin. Length 19min., height 11 mm.

Affinities.—A similar species has been referred doubtfully by W eller2 3 to 
Lcptosolen. Jlodiobi tetrmjoua, Reuss,1 also shows some resemblance to the English 
species. The hinge is not shown in any of the specimens, and the generic position 
must be regarded as uncertain.

Type.— In the Sedgwick Museum, Cambridge.
Distribution.— Chalk Rock of Cuckhamsley, Berkshire.

Vol. II, page 230, line 5 from the bottom, for “ various” read “ rostrata.”

TiiHAeiA? ukacil i s  (Soirerbt,/), 1830. Plate L X II, figs. 18, 19.

[Omitted from Yol. II, p. 244.]

183t>. P sa m m o bia : g r a c il is , ./ .  J e  C. Soicerby. Trans. Geol. Soc., ser. 2, vol. iv,
pp. 242, 341, pi. xvi, fig. 12.

1850. T ellin a  g r a c il is , A. iV OrbUjny. Prodr. de Pal., vol. ii, p. 159.
1854. P sammobia g r a c il is , J. Morris. Cat. Brit. Foss., ed. 2, p. 222.

1 ‘ Pal. Fianc. Terr. Cret.,’ vol. iii (1845), p. 423, pi. ccclxxxi, figs. 1, 2.
2 4 Cret. Palicont. New Jersey ’ (1907), p. 626, pi. lxx, fig. 29.
3 ‘Die Versteiu. der bohm. Kreideformat.,’ pt. 2 (1846), p. 15, pi. xxxiii, fig. 6.



18G5. T ellina  u r a c i i . i s , F. J. Pictet mi l (l. Camjnche. Foss. Terr. Civt. Sie.
Croix (Milter Pul. Suisse, 
ser. 4), p. 138.

? 1868. — — A. Biiart ami F. L. Comet. Meule de Bracnuegnies
(Mem. cour. et Mem. des Sav. 
ctrangers, vol. xxxiv), p. 80, 
pi. vii, fig. 19, 20.

1870. — — F. Stoliczka. Paloeont. Indica, Cret. Fauna S. India,
vol. iii, p. 123.

Description.— Shell elongate-oval, moderately convex, slightly inequivalvc and 
inequilateral. Anterior margin rounded. Ventral margin slightly or moderately 
convex, and forming an acute angle with obliquely truncated posterior margin. 
Umbones incurved. A sharp carina extends in a curve from the umbo to the 
postero-ventral angle, and cuts off a flat or slightly concave postero-dorsal area. 
Ornamentation consists of concentric ribs, which are less numerous but stronger on 
the anterior part of the shell and the postero-dorsal area than elsewhere.

Measurements :
(i) 00

Length 14 8 mm.
Height G d „

(1, 2) Blackdown.
Affinities.— This species resembles Thracia elegant (d’Orbigny)1 but possesses 

stronger concentric ribs. Its generic position cannot be determined definitely 
since only a few specimens have been seen, none of which shows the hinge or 
interior.

Type.— The type from Blackdown cannot be found.
Distribution.—Upper Greensand (zone of Schhcubacltia rust rata) of Blackdown.

I nOCERAMUS TUBERCULATUS, Woods. [See Vol. II, p. 302.J

An example of this species has been found in the zone of Artinnramax 
quadratics of East Harnham, Salisbury, by Dr. Blackmore.

I noceramus interm edius , Sowerby.
[Loudon’s ‘ Mag. Nat. Hist.,’ vol. ii(1329), p. 296, fig. 83 J

The figure given by Sowerby of a specimen from Norfolk appears to have 
been overlooked by previous writers; it probably represents a large form ot 
J. Lamarcki var. apicalis.

1 ‘ Pul. Franc. Terr. Crct.,’ vol. iii (1845),[p. 386, pi. ccclxxiii, figs. 3—o.



I.—DISTRIBUTION OF THE LOWER CRETACEOUS SPECIES IN ENGLAND.

Tin* genera arc* arranged in the order of the classification followed in this work. The species of 
each genus or submenus are in alphabetical order. The strati graphical divisions are those adopted in 
the ‘ Memoirs of the Geological Survey.’

(Jonus an<l Species.

i N u c u l a n a

scaj)ha (d'Orb.) ...................................
Seeleyi (G ard .)  ...................................
spathulata (Forb.) ...... .......................
speetonensis, Woods ..................... .
subrecurva (P hill. ) ..............................

N u c u l a

| Lainplughi, Wooda .......................
, Meyeri, G ard .................................

planata, Des/i.........................................
sp. [Cornueliana, Gard. non d'Orb.'] 
sp. [simplex, Gard. non D esh.].......

A n o m i a

convexa, Sow ...............
kevigata, Sow ......... .........
pseudoradiata, d'Orb............................

A RCA
Carteroni, d'Orb..............
Dupiniana, d'Orb..................................
Sanctie-Crucis, Piet, d; Camp.

B a r b a t i a

aptiensis (Piet. <f* Camp.) .................
marullensis (d'Orb.) ..........................
(Scaphular) Austeni (Forb.)

G r a m  m a t o d o n

securis (Leym .) ............ .......... ..........

CuCULL/KA
Cornueliana (d'Orb.) .... 
Fittoiii (Piet, d'Camp.). 
For be si (Piet. <0 Camp.) 
vagans, Keep....................
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I Genus ami Species.
I

C U C U L L / E A

! (Dieranodonta) doimingtoncnsis,
! Keep. .......

obliqua (Keep.) ...

P e c t u n c u l u s
marullensis, Leijm.............

T r ig o n ia  
carinata, Ag.
caudata, Ag. .............
Etheridgei, Lyc .................
exaltata, Lyc..........
ingens, Lyc.
nodosa, Sow..........................
ornata, d'Orb. ...
Robinaldina ?, d'Orb......
scaplia, Ag..........
tealbyensis, Lyc. 
upwarensis, Lyc. 
vectiana, Lyc.

M y t il u s
sp., cf. tornaceusis, d' Arch.

M o d io l a
aequalis, Sow...............
ligeriensis (d'Orb.)
rugosa, Rom...........
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<icnus and Species.
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— Morrisi (Piet, d; Ren.)... I, 201
— quiiKpiecostatus, Sow. ... I, 202

H i  N N I TES
Favrinus, Piet, d; Rou.v ... I, 220

X X X
X X X

x x

x x

X x

X

X

X
X

X

x X
X

X x
x

X X

O S T R E A
canaliculata, Sow...............  II, 375
(liluviana (L.) .................... 11,342
Leyinerii [Desh.’] Ley in. II, 355
vesicularis, Sow...................................  II, 360
Walkeri, Keep.....................................  II, 360

E x o g y r a

couica (Sow.) ...............  II, 407
sinuata (Sow.)..................................... 11,395
tuberculifera, Koch & Dunk.............  . II, 404

L im a
(IMagiostoma) subrigida, R<>m.... II, 10

—  sp. e f.  Orbignvana,
Math......................  II, 12

— sp. ef. villersensis ?,
Piet. (0 Camp. II, 13

(Acesta) longa, R<>m. ......................... II, 25
(Mantelluin)farriugdoiiensis,$/i<?rpe i II, 30

— parallela (Sow.) ___  | II, 28
(Limatula) Dupiuiana, d'Orb...........| II, 47

— Tombeckiana, d'Orb. ... II, 45
(Liniea ?) sp........................................  II, 425

P t e u i a
(Oxytoma) Cornueliaua (d'Orb.) II, 57

pectinata (Sow .)........  II, 59
A u c e l l a

Kevserlingiana, Trautsch..................  II, 70
volgensis, Lahti*..................................... II, 69

x

x
X

X X

X X X

X

X

X
X

X

X X

X X 
X

X X
X X

X

X
X
X
X

X
V X X X  

X X

X

X

X
X X

X

X
X

X
X
X

X

X



Genus ami Species.

Gervi lli a
alaeformis (Sow.)...............
Forbesiana, d'Orb. ... ...........
linguloides, Forb................
sublanceolata (cVOrb.) ................
(Pseudoptera) subdepressa (d'Orb.)

P erna
Mulleti, Desk. .......  ......
Ricordeana, d'Orb..........

Volume
and

Page.

II, 79 
II, 85 
II, 78 
II, 74 
II, 63

II, 87 
II, 90

Yorkshire, Lincolnshire, 
Norfolk.

+3

Cambridge
shire and 
Wiltshire.

KHe , ** . va£ \ y  \ y  y
o  - g ; o

•/? ! ----7

o I S G  £
1 a  Z;

o  M  
2  O

73 *
f l  a

j 73 Z>
c  n

9  o o  *
z > ' t 4 '  i  o

S3
>  m
o . °

C5 °
r >
O  £
O  S

1 u  b o

1 > - r
O  cS

A  is ! i-3
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73
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73

z>
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o

JA
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PQ

%
< ,W 2 1

X X
X X
r x
X X
r x

x
x

x x X
X

I noceramus 
neocomiensis, d'Orb.
Salomoni, d'Orb........
SP.................................

P inna
Robinaldina, d'Orb.

II, 262 
II, 263 
II, 263

II, 96

x

X
X

X X X

Astarte
cantabrigiensis, Woods
claxbieusis, Woods .....
elongata, d'Orb. ... 
senecta, Woods
sinuata, d'Orb..........
subacuta, d'Orb.............
subcostata, d'Orb. 
upwarensis, Woods......
SP...........................................
SP- . .................. ; ................
(Eripliyla) concinna, Sow.

— kevis (Phil!.)
— obovata, Sow.
— striata, Sow.

O p is
neocomiensis, d'Orb.

II,  107 
11,108 ... 
11,102 ... 
11 ,106  ... 

i II, 101 .
1 1 1 , 1 0 3  ...
! II,  109 
I II,  105 ...

II,  107 x 
11,111 ... 
11 ,4 2 6  ...
11 ,115 x 
11 ,113 ...

II,  116,
426

11,118 ...

x

x

X

X

X

X I
X
x r ,

.............  X
X

x r 
x

x x

Cardita ?
11, 121fenestrata (Forb.)

Cardita
II, 122 
II, 123 
II, 123

upwarensis, Woods.......
SP....................................
SP......................

A nthonya
cantiana, Woods...................
SP............. .................................

II. 130 
.............  II. 151

X

X
x

..............  X
x
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Yorkshire, Lincolnshire,
Norfolk.

Volume Ex
ac

t
n.Menus and Species. and £ Cfi

Page. . ow e 2 1 1 1 2 .•
i  ^ <*>  ̂.2 

^ i 2
cs't?

X rjj ^ . cq . cq g
o £ s 2
X ot  .2 z> v Z) ^ ^ 1 > -ji
x 1 Jz o ^ N *2 | N J N rO ■A*

C y p k i m e r i a

1 1 
I  !

(Cyclorisma) parva (Sow.) ........... IT, 184
— vectensis (Forb.)....... II, 183 , i i

C l e m e n t i a 1(Flayentia) Ricordeaua (d'Orb.) II, 189
i

... 1 ... ; ...

P r o t o c a r d i a
I |

anglica, Woods ............................ II, 194 ... ... ' ... ' ..
spliaeroidea (Forb.)............................ II, 195 1I
sp. (cf. peregrinorsa, d'Orb.) ....... II, 197 X .

C a r d i u m j
Cottaldinum, d'Orb............................ II, 203 ... 1
Ibbetsoni, Forb.................................... II, 201 I

SP................................................................ II, 204

T o u c a s i a
i
1

Lonsdalei (Sotv.).......  ....... II, 207 1

C o r b u l a

augulata ( Phill.)... II, 210 X X 1
striatula, Sotv.......................................... II, 212 ... |! ••• ............

1
P h a r u s 1
| Warburtoni (Forb.) .......................... II, 217

1 1 1
P a n o p e a

1
I

I 1
1 j

gurgitis (Brovgn.) .............................. II, 222 V .............
mandibula (Sotv.) .............................. II, 228 ... i
spilsbiensis, Woods.............................. II, 222 x ; j
SP............................................................ II, 221 X
SP............................................................ II, 230

M a r t e s i a 1
constricta (Phill.) ....... II, 231 X ' 1
prisca (Sow.) ................................... II, 232 l

T u r n u s

Dallasi (Walk.) ................................... II, 233

P l e c t o m y a

anglica, Woods.......  ....... II, 238
1

A n a t i n a
i

(Cercouiya) gurgitis, Piet. <{•
C a m p .............................. 11, 239

Cambr kibo
sh iro to 

Wiltshire*.

h-} ?

f
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X I
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x !
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II.^DISTRIBUTION OF THE UPPER CRETACEOUS SPECIES IN ENGLAND.

Genus nnd Species.

Nuculana
angulata (Sow.) .........
lineata (Sow.) .............
Mariae (d’Orb.) .............
phaseolina (Mich.) ....
solea (d’Orb.).................
Vibrayeana (d’Orb.).... 
sp., cf. siliqua (Gold/.)

Volume
and1’ugc.

I

I, 8 .......... x
I, 7 ...........  x
I, (> ... x ?
T, 9 ... x
1,5 ... x ?

1 , 1 0  . . .  X  X

! l>n  ...............

•2
•§ i I t

j i ii5 5|is-
1=5 c|Io
JliJfil

5 §

i ^
•s

i«;i
a'| ■*

•ss

z

i ts | ! J i f ! i

M il ii;ll

Nucula 1
albensis, d’Orb........................................ I , 24
antiquata, Sow........................................  1,26
gaultina, Gard...............................  ...... 1,25
impressa, Sow.........................................  I, 23
obtusa, Sow.............................................. I, 22
ovata, Mant.......................................... 1,21
pectinata, Sow. . . . .................................  1 ,16

— var. cretae, Gardn.............. 1,18
sp................................................................  I, 27
(Acila) bivirgata, Sow......................... I, 19

Anomia
papyracea, d’Orb.................................... I, 31
? transversa, Seel...................................  I, 30
sp., cf. pseudoradiata, d’Orb.............. I , 30

X  X

x
X

X

X

X  X

X  X

X

X  X

X

X

X

X

P lacunopsis 
undulata ? (Miill.) ......

Abca
pholadiformis, d’Orb. .. 

Barbatia
aptiensis (d’Orb.)..........
Galliennei (d’Orb.) .....
Hugardiana ? (d’Orb.). 
marullensis (d’Orb.) ...
rotundata (Sow.) .........
vendinnensis (d’Orb.) .. 
sp. cf. Geinitzi (Reuss)
®P* *..........................
8P..............................

Grammatodon
carinatus (Sow.) ..........

I, 224

I, 35

I, 224 ... x j
,41,224 ............ 1 ...

1,40 X

1,38 X X

I, 40 X

1,41
1,42
1,42
I, 43

1,45 1 x x x

x

X

X

X

X

X

T riqonoarca
Passyana (d’Orb.).

CuCULLiEA
glabra, Park...........
Mailleana (d’Orb.) 
nana, Leym.............

1,47 .......... x x

1,57 .......... x
1,63 .................  x x
1,62 ... ( x i x
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ft

re
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na

ta
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Ocmis ami Species. Volume
and

P a g e . £  E o a l H  !Q  « 1 * 5
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I £
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Z I

£ i*
: ct  ©
o*« I N S

__ Io | «*- . ! «*.

G Co ̂  N

I t 5
h i

C l J C U L L - S A
! obesa (Piet. <$' Roux) ........................  1,(51

venusta, Xyst..........................................  I , 5(5
; sp ...................................................................  I ,  04

Isoarca ^
Agassizi, Piet. <$* Roux....... ................. 1 ,68

' obesa (d’Orfc.) ....................................... 1 ,65

P ectunculus 
euglyphus, Woods..
sublaevis, Sow..........
umbonatus (Sow.) 
Vaugliani, Woods..

1 ,71  
1 ,67 
1 ,69  

I ,  224

L imopsis
albensis, Woods .................................  j 1 ,71
sp.......................................

Trigonia
affinis, Sow.....................................
aliformis, Park..............................
carinata, Ag....................................
costigera, Lye.........................................  1 ,88
crenulata, Lam..............................
crenulifera, Lye. . .......................
Cunningtoni, Lye. .....................
daedalea, Park................................
debilis, Lye.....................................
dunscombensis, Lye.....................
eccentrica, Park............................
Fittoni, Desh..................................
laeviuscula, Lye..............................
Meyeri, Lye.....................................

Mttilu s
inaequivalvis, Sow. 

Modiola

reversa, Sow............................................
subsimplex (d’Orb.).............................
(Brachydontes) Gucrangeri ?(d’Orb.)

— striato-costata(d’Orb.)
Cren ella

orbicularis (Sow.)........................  ......

L ithodomus 
rugosus ? d’Orb.

Se p t ife r  
lineatus (Sow.) ..

1 ,72 . . .
1  -  ;  -

. . .  x
1 1

1 ,77
1

X  | . . . 9
1 ?  1

1
1 ,83 . . .  1 X| X  . . .

1 x 1 1
1 ,9 0 X  1 . . .1 1 x 1 [i 1
1,88 . . .  | . . .

1
. . .  1  . . . . . . 1 X !  | 1

1 ,8 2 1 !  . . .  1  . . .
1 x I ' M

1 ,8 2 I
X i ■ ;

1 ,9 0 1  x
, 1

1 ,8 0 1 X 1 1  1
1 ,7 8 . . X

1 ,78 V  l!  x  I

1 ,7 6 x  1 1 1 1 1
1 ,88 * 11 1 '
1 ,77 X  1 . . . 1 9 1 1 •  1 1
1 ,8 4 X :  1

: 1 ,8 8 X 9 X

1 ,8 2 X

1 1 ,8 0 X

1 ,8 6 1 I  X 1 ! 1
I  1 ,8 9  . . . 1  ? X X I1

1 ,8 7 X 9
i  * 1

1 1 1

1,91
1

X i

1 ,9 9 X

!  1 ,9 6 X X

1 ,9 4 . . .  | . . . x 1 ... X X

1 ,97 X X
1 1

I ,  101 X X  1

I ,  103 X
1

I I ,  423 X

I ,  105 X

I ,  106 X X X X X  1 X X
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Dkeissensia
lanceolata (Sou.)

Myoconcha 
c r e ta c e a , d ’ O rb .

Spondylus

s t r ia tu s  ( S o w .)  

P licatula

Dimtodon 
N ilsso n i ( H a g . )  .

P ecten
(Syncyclonema) orbicularis, Sow....

— — var. hal-
donensis, Woods

(Camptonecfces) curvatus, Gein. ...
— dubrisiensis, Woods

(Camptonectes ?) gaultinus, TFoods 
(Chlamys) bri tannic us, Woods.......

— cretosus, Defr...................
— elongatus, Lam................
— fissicosta, Eth ...................
— Mant-ellianus, d'Orb. ...
— Milleri, Sow.......................
— Puzosianus, Math...........
— Robinaldinus, d'Orb. ...
— Stutchburianus, Sow. ...
— subacutus, Lam...............

( JCquipecten) arlesicnsis, Woods ..
— asper, Lam...................
— Beaveri, Sow...............
— campaniensis, d'Orb.
— pulchellus, NiUs. ...
— pexatus, IFoods .......
— 8arumensis, Woods...
—  sp ..........................

Nilssoni, Goldf................................
(Neithea) aequi costatus, Lam.

— cometa (d'Orb.) ................
— quadricostatus, Sow.........
— quinquecostatus, Sow. ...

( — sexcostatus, Woodw...........
| — striatocostatus, Gold/. ...
I
IVelopecten

5 1 co-« 1 N s !
C  e

| N S i  S s
s'*

iSi
S
n i i

I ,  110 X

I ,  114 X

I ,  125 1 . . .  .......................  X

I ,  117 ! . . .  X X  |

I ,  121 ........................................................................... -  *

, I ,  124 1

i I ,  127
i I ,  119 i .........................................1 -  x ' x

I ,  141
1 I ,  137 . . .  X  X  X

I ,  139 ?  . . .  X  1 X  X

I ,  138 .......................  X  . . .  ?

■ , j '

1,143,225
1

1 ' 1 
X  , ......................  X

I ,  145 X X X X X

I ,  151 X

I ,  159 X X

I ,  162 ......................................... . . .  X  X

I ,  163 X T

I ,  167
I ,  174
I ,  170 ........................ X ••• *  ' *  j *  1
I ,  163 ••• ........................................  X  X  1

I ,  179 |

I ,  168 j .......................  X X

I ,  165 1 X

I ,  181 ........................ X X x

I ,  185 ; x

I ,  169 y x  1
I ,  194 X X

I ,  186 .......................  X  X

I ,  18S X r  . .  X  x
I ,  192
I ,  194
I ,  190
I ,  192
I ,  191 .......................................................................1

1,152,226
I ,  208 .......................  X  X

I ,  200 .......................  X  X

I ,  210 X . . .  X

I ,  202 X  . . .  X  X

I ,  214 X x
I ,  217

I ,  220 x
I ,  218 x x r

I ,  219 . . .  1 X

X  , X

x x x x x x x x

4

I



— subaequilateralis, d'Orb.
— wintonensis, Woods ...
— sp.............................

(Limea ?) composita (Sow.) ...........
— granulata (Nilss.) ...........

I I ,  49 
II , 51 
I I ,  52 
I I ,  53 
I I ,  54

P ter ia  1
(Oxytoma) dubia (E th .) ....................  1 I I ,  GO

— pectinata (Sow.) ...........  I I , 59
— tenuicostata {Rom.).......  11,61
— sp.........................................  1 I I ,  60

s
X

1 1 1

1
|

s
13 .2

i
•2
1Volume l i "2 i a l l(iciius nn<l Species. find 1f  . $  «•1 i C i sPage. |

4 1 i U
<
<8 .

. 1 s 
£  *

1 5  
eg l l

cS , C sj *s * 4

11 \ n i t 1 1 i t  i l l
1

OSTREA
1

Boucbcroni, Coq................................... II, 391
canaliculata (Sow.) ............................. II , 375 ... X X X X X
cunabula, Seel........................................ II , 358 X
diluviana (L.) ...................................... II, 342 1 | X X 1 x X
incurva, Nilss.......................................... II, 388 i ... 1 x

X
Leymerii [Desk.] Leym ........................ II , 355 ! xi i
lunata, N ils?............................................ II, 393 1 ............
sarumensis, Woods ............................. II, 387 1 ... 1
semiplana, Sow ....................................... II, 379 ! -  1 ovesicularis, Lam ..................................... 11, 3G0 ? x !! ... x X X
vesiculosa (S o w .) .................................. 11, 374 X ... x X

E xogyra
columba (Lam .) .................................. II, 413 X x X
conica (Sow .).......................................... II , 407 ... X X x 1 X X X
digitata (S o w .) ...................................... 11, 417 x
sigmoidea, Reuss ...............  ................ II, 419

1 1
L ima

1 1
1

1

aspera (M ant.) ...................................... 11,8 ... ... 1 X 1 X
canalifera, G o ld /. .................................. II, 1 ... X |
Galliennei, d'Orb.................................... 11,3 ... . ... X ... 1 ... 1 X
scabrissima, Woods ............................. H ,7 1 ... 1 X 11
subovalis, Sow ........................................ 11,5 1 X ... | x 1 x 1
vectensis, Woods ................................. 11,4 ... | ... ... ... i X
(Plagiostoma) cretacea, Woods....... II, 22 *

— globosa, Sow.............. II, 16 ... ( x 1 X X X X
— Hoperi, M ant............. II, 17 ... ... ... j ... 1
— Marrotiana, d'Orb. .. II, 24 ... | ... ji •••
— Meyeri, Woods ....... II, 15 ... i ... x X
— semiornata, d'Orb. .. 11, 14 j X ... 1 x X

1 (Acesta) clypeiformis, d'Orb............. 11,26 ' X
(Mantellum) britannica, Woods ... II, 38 | ...

— cantabrigiensis, i
Woods II, 37 X

— elongata (Sow.) ....... II, 34 X X
— — var. echinata,

Eth. II, 36 p x
— gaultina, Woods ....... 11,31 X X 1
— interlineata, Jukes-

Browne 11,32 X 1
— intermedia, d'Orb. ... 11,33 X

— ReichenbaChi, Gein. II, 39 x X

— SP..................................... II, 40 1 X

(Ctenoides) divaricata, Dujard. ... II, 44 ... i
— rapa, d'Orb......................  j 11,40 X  1 X

— tecta, Goldf. ................ 11, 42 I 1 X

(Limatula) decussata, Goldf. .......  i II, 50
— Fittoni, d'Orb.................. II, 48 x X

J
§
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i
c
l l
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Genus tuul Species. Volume
a m il*ape.

Aucellina  
gryphaeoides (Sow.) . II, 72

pictus, Sow.
pinniformis, Will..................................
Salomoni, d'Orb.....................................
8 ul oat us, P ark ........................................
tenuis, M ant...........................................
tuberculatus, Won1<.............................
undulato-plicatus, W)m. (Soinuiiau)

— var. digitatus,Schliit.
sp................................................................  11,271

P inna
decussata, Gold/. .................................  I I , 99
Robinaldina, d'Orb...............................  II, ‘.Mi
tegulata, Eth..........................................  II, SMI

s s
O 3

S3 5

Ger v illia
Forbesiana, d'Orb.................................. II, 85
rostrata (Sow.) ...................................... II, 83
sublanceolata (d'Orb.)......................  11,74
(Pseudoptera) anomala (Sow.) ......  II , 64

— coerulescens (Nilss.) II, 67
— gaidtina, W oods.......  ! II, 67
— haldoncnsis, Woods II, 66

P erna
oblonga, Seel...........................................  II, 93
Rauliniana, d'Orb.................................. • II, 92
semielliptica, Seel.................................. II, 94
sp. (lanceolata, Seel.) ........................  II, 95
sp. (subspathulata, Seel.) ................■ II, 95

I noceramus I
anglicus, Woods .................................  II, 261
balticus, B o h m ............ .......................  II, 293
cardissoides, G o ld f. ............................. II, 300
concentricus, P ark ................................ II, 265

— var. subsulcatus,
WiUsh. | II, 268

cordiformis, Sow....................................  1 II, 334
corrugatus, Woods .............................  j II, 340
costeflatus, Woods .............................  II, 336
Crippsi, Mant.......................................... 1 II, 273

— var. reachensis, E th .............. 11,278
digit-situs, Sow. (Chalk) ....................  j II, 337
Etkeridgei, Woods .............................  ' II, 278
inconstans, TFoods ............................. I II, 285

— var. sarumensis, Woods II, 293
— var. striatus, Mant......... II, 292

involutus, Sow........................................ II, 327
labiatus (Schloth.) ............................. II, 281

— var. latus, Sow ......................  II, 284
Lamarcki, P ark ...................................... II, 307

— var. apicalis, Woods .......  II, 319
— var. Cuvieri, Sow .............. II, 320
— var. Websteri, Mant. ... II, 319

lingua, Goldf. .....................................  II, 299
lobatus, Goldf. .....................................  i II, 296

II, 279 
II, 338 
II, 263 
II, 269 
II, 271 
II, 302 
II, 394

11,307
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Genus and Species.

A ktaute
I formosa, Sow ...........................
I impolita, Sow'..........................
I Omalioides, TToods .............
| (Eriphyla) concinna (Sow.)
I — obovata, Sow. .
| — striata, Sou*.......

Opis
i haldonensis, W ood s .............

sp.................................................

II, 112 
II, 113 1 
II, 111 | 
II, 426 
11,113 ' 
II, 116 !

II. 119 
II, 120

Ca r d it a
canctdlata, Woods .............................
Cottaldina, d ’Orb...................................
tenuicosta (Sow.) .................................
SD.................................................................

II, 127 
II, 126 
II, 124 
II, 127

X

Crassatellites
II, 128 ... !

:
divisiensis, Woods .............................
? equisulcatus ( Woods) .................... II, 426
vindinnensis (d ’Orb.) ......................... II, 129

Anthonya
cantiana ? W oods ................................. II, 426 ...

i
Cyprina

cuneata, Sow ................. .......................... II, 134
ligeriensis, d ’Orb................................... II, 145
( Venilicardia) angulata (Soiv.) . ... 11,141 ,

— lineolata (Sow .)....... II, 143 , !
— ?) quadrata (d’Orb.) II, 116 1 ...
— truncata (Sow.) ....... II, 145

|
T rapezium
j trapezoidale (Rimi.) ............................. II, 149 [
jlsOCARDIA

similis, Sow ............................................. II, 151 X

L ucina
Downesi, Woods ................................. II, 155
pisuin, Soiv.............................................. I I , 156
? sculpta, PhiU ....................................... II, 153 X  1
teuora, Sow ............................................ I I , 15 I X  j

t

SpHiERA !
St)................................................................ II, 159 !° r ................................................................

Mutiella ! 1

? canaliculata (Sow.) ........................
rotundata (d ’Orb.) .............................

II, 160 
II, 161

Unicardium
? ^aultinum (Piet. $  Roux) ............ II, 163 1

| ? Maillcanum (tVOrb.)......................... 11,428
ringmeriense (Mant.) ......................... 11,164 

II, 163r .................................. ............................ ... (
iT hetironia

1®vi^ata (Sow.)......................................
i

II, 169
l ■■■

X

x
X

?

X

I
X

X x

X

X
I

I

X

x I

X

!

X

X

I

X

I



Genus and  Species.

T ellin a
striatuloides, Stol.................................
subphaseolina, d'Orb............................
(Palaeomoera) inaequalis, Sow ............
(Linearia) subtenuistriata, d ’Orb. . ..

“  SP- .......................................

Mactra
angiilata, Sow.........................................

Dosiniopsis
caperata (Soiv. ) .....................................
subrotunda (Sow.) .............................

Cyprim eria
(Cyclorisma) faba (Sow.) ................

— rotomagensis (d'Orb.)
— sublaevis (Sou\) .......
— submersa (Sow.) .......

Clementia
(Flaventia) ovalis, Sow .......................

CALLI8TA
plana (Sow.) ..........................................

T apes
(Icanotia) s p ..........................................

P rotocardia
Hillana (Sow.) ......................................
sp................................................................

Cardium
turoniense, Woods .............................
sp. (rf. cenomanense, d'Orb.)...........
sp................................................................
(Granocardium) proboscidouin, Sow.

Gyropleura
cornucopias (d ’Orb.).............................
inequirostrata (W oodw .)...................
sp................................................................

Durania
Mortoni (Mant.) .................................

— sp. cf. austinensis (Rom.)

COHBULA
elegans, Sow ...........................................
guultiua, Piet, <$* Camp.......................
trunenta, Sow................................

Solecurtus ?
(Azor t) Actaeon, d ’Orb.......................

— Pelagi, d ’Orb.........................
L.EPT080LEN

I Dupinianus (d'Orb.) .........................
? rectangular is ( W oods)....................

PaNOPEA
i gurgitis (Rrongn.) .............................

Volume
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1
1 1 , 1 7 2  | ..............  i X 'J

1 1 , 4 3 0  | .■ ? 1 y

11, 173 1 .............. X
! 1 1 , 1 7 5  ... i ... X
| I I ,  177 I ... | ...

1

X

11,17V 1 ... 1 ... X

I I ,  182 X
\

! I I ,  181 X

i

11 , 18 7  ... X X
1

1 1 , 1 8 6  ... ! ... X
I I ,  189 ... | ... 1 x 1
1 1 , 4 3 1  j ... ... X

1
'

11 , 19 1  ••• ... X
' 1

1

1 1 , 19 2  1 ... X

1 1 , 4 3 1  .. 1 ... X

1 1

1 11 , 197 X X
I I ,  196 X

1 1 , 2 0 4
1 1 , 20 5
I I ,  205
1 1 , 20 5 X

11 , 208  ... X
11 , 209  ...
1 1 , 2 1 0  ..

1 1 , 4 2 0
1

X
I I ,  422 | ... ...

1 1 , 2 1 6  .............. X
1 1 , 2 1 4  ... x
11 , 215  ...

1
X

1

11 , 219 X X

I I ,  218 ... X

1 1 , 21 9  x X 1
1 1 . 43 2

1
11 , 222  ; x x i X

1



Conns imd Species.

■ X
I

Volnincand
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P anopka
mandibula (Sow .) ............................................................................................... II, 22S X  X X

Meveri, li'oods ............................................................................................................ 11,220 x

ovalis, Sow ...................................................................................................................................... 11,229 *  X

Martesia 1  1

constricta (P h ill.) ............................................................................................... II, 231 X x ;  !

? rotunda (Sow.) ............................................................................................... II, 233

T itunus ? i

amphisbania (Gold/.) ....................................................................... 11,235 X X  X

sp. (rf. argonnensis, B u r .) ............................................. 11,234 X

SP................................................................ II, 235 X
1

(Teredo
1

gaultina, Woods ................................................................................................. 11,237 ?  X 1

Anatina
(Cercoi»ya\ sp................................................................................................................ II, 239 X

— sp.....................  ................................................................................... 11,240 y y  x

T hracia
1 1

carinifera (Sow.) ................................................................................................ 11,244 . . 1 X  l

? gracilis (Sow.) ................................................................................................. 11,432 x

Sanctai-Crucis, Piet, Camp..................................... 11,243 X

sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
j  11,244 . . X  X

(

P holadomya 1

cordata, T ate ........................................................................................................................ 11,253 . . ..................................................................................

decussata (Mant.) .................................................................................... 11,250 . . x . . .  X x  1

Fabrina, d ’Orb.................................................................................................................. 11,250 . . x X
1

Goniomya i <
1

Mailleana (d ’Orb.) ................................................................................... 11,255 . . .  x X

1

L iopistha
1

(Psilomya) gigantca (Sow.) .................................. 11,257 . . x

SP. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
|II, 258 X 1

Cuspidaria
pulchra (Sow.) ........................................................................................................... 11,200 . . . . .  1  . . .

Sabaudiana (Piet. S f Camp.) .................................. 1 11,259 . . X 1

undulata (Sow.) ............................................................................................... 11,200 X
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—  (Mautellum) parallela . 28, v, 14, 15 —  tenera... 154, xxiv, 10— 14
—  p ara lle la 29, 31 — sp. (L. Greensaudj ... ... 153, xxiv, 6
— plana 10 — sp. (Spilsby Sandstone) 152, xxiv, 2, 3
— pseudocardiuni ... .............. 54 — sp. (L. Greensand) ... ...152, xxiv, 4, 5
— (Ctenoides) rapa 40, vi, 17 ; vii, 1, f. 6 Lutraria? carinifera ... 244
— Rauliniana 5 — gurgitis 222, 223
— (Mautellum) Reichenbachi 39, vi, 14, 15 Lyonsia carinifera 244
— (Plagiostoma) cf. Uobinaldina 25 subrol undata 241
— scabrissima
— (Plagiostoma) semiornata

7, ii, 8, 9
Mactra ...............  177

14, iii , 14-16; iv, 1 — angulata 177, xxvii, 19—23
— semisulcata 46, 47, 48, 50 — Saussuri ...............  131
— simjdex ... ... 15 -- sp. (L. Greensand) 177, xxvii, 17, 18
— Sowerbyi 18,19 ,21 Mantellum (see Lima) 2 8 -4 0
— (Limatula) subiequilateralis 49, vii, 16, 17 Martesia 231—233
— suboval is 5, ii, 3—7 — constricta 231, xxxviii, 3—10
— (Plagiostoma) subrigida — prisca 232, xxxviii, 11

10, iii , 5 - 9 ,  f. 1 - 3 — ? rotunda 233, xxxviii, 12, 13
— (Cteuoides) tecta 42, vii, 2, 3 Melina Mulleti ... 88
- -  (Limatula) Tombeekiaua 45, vii, 7—9 — rostrata 84
— vectensis 4, ii, 2 Modiofa? alteformis ... ... 79
— (Plagiostoma) villersensis ? — parallela ... 28

13, iii, 11—13 Mullet ia 88, 89
— (Limatula) wintonensis 51, vii, 21, 22 Mutiella . . ... 160—162
— -  sp. (U. Chalk) 52, vii, 23 — ? canalieulaia 160, xxv, 4—6
— (Limear)sp. ... .. 425, lxi, 19 — ringmerensis... ... 164
- - (Mautellum) sp. (Chloritic Marl) — rotundata 161

40, vi, 16 Mya depressa ................ 240
Limatula (see Lima)... 4 5 -5 3 — heviuscula 226 (foot-note)
Limea (sec Lima) . 53—57,425 — mandibula ................ 228

— ccnomanensis ... 53 — phaseolina ... 429
Linearia (see Telliua) 175-177 | — plicata ... ... 222



PAGE | PAGE
Myacites mandibula .. 228 Ostrea convexa 360

— neocomiensis 222 — Coquandi ... 417
— oval is 229 — Couloni 396, 397
— rotundata 241 — cuculus 381,382

Myopholas .. 253 — cunabula 358, f. 141, 142
— sp. cf. semicostata, 253, xlii, 3 — curvirostris 388—390

Myopsis neocomiensis 222 — cyrtoma ... 376
— unioides 222 — deltoidea 360, 372

Mytiloides lahiatus 281 — digitata ................ 418
Mytilus? spectabilis ... 44 — diluviana 342, f. 98—138
Neiera Sabaudiana... 259 — doridella 394

— undulala 260 — drepanon 390
Nucula undulata 260 — falcata 394

— falcijormis ...............  396
Opis ... ... 118—121 — fiabelliformis ... 380, 381, 386

— bicornis ... 120 (foot-note 2) — front ... 342, 344, 345—347, 349, 351,
— Desori ... 118 i 352, 355, 381, 394
— haldonensis ... 119, xviii, 1 — — var. carinata ... ... 345
— neocomiensis 118, xvii, 8—12 — — var. macroptera ... 345
— sp. (Haldon) 120, xvii, 13, 14 — Goldfussi 382, 385

Ostracites crista-meleagris 394 — gregaria 343
— diluvianus 342 1 — haliotidea 407,408
— labiatus ... 281 | — harpa ... ................ 405
— plicatissimus ... 342 — hippopodium ... 361—366, 368, 373
— sulcaius 379,387 — inconst ans ................ 380
— ungulatus 364 (foot-note) — incurva, 388, lviii, 10 —13 ; lix

Ostrea acanthonota 381, 386 — inequicostata . . 380, 381, 386, 387
— acutirostris 388—390 lagena... ...............  358
— — var. i nflexa ... ...............  389 1 — lahralis 375, 376, 378, 379-
— alxformis 380, 385—387 — Larteti ...............  417
— aquila ... 396 — larva ... 382, 393, 394
— armata... 380—383, 386 — — var. iiasuta ...............  393
— arcotina 386 — Lesue uri 362, 363, 370
— biauriculata ...............  372 — Leywerii 355, f. 139, 140
— Bronni 381, 382, 385 — licheniformis ... 381,386
— Boucberoni 391, lx, 1—15 i _ luuata ... 393,1 x, 16—19 ; lxi, 1—6
— Boussingaulti ................ 405 — Luynesi ................ 417
— canaliculata ... 375, lvi, 2—16 — macroptera ... 342--3 4 7 , 349, 355, 380
— — var. striata ... 379 — Merceyi 381—383, 386
— canaliculata ... 393,395 — Mermeti ... 417
— carinnta 342—347, 349, 351, 352, 355, — mcsenterica . . 393

380, 386, 387 — Milletiana 344, 345, 351, 352
— clavata... 361, 370 — Minos ... 405
— colubrina 342,351 — iiasuta. 393
— columba 374, 414, 415 1 Norman ta na 370
— conica ... 407, 408 Nilssoni ... 362
— conirustris 390 — pectinata 342—346, 351. 355



PAGE PAGE
Ostrca Peroni 381—383, 385 Ostreum Leymeriei ... 357

— p>es-leonis 343 Oxytoina (see Pteria) 57—63
— ponticeriana 394 — iniequivalve var. macroptera 58
— plicata 380
— plicatuloides ... ... 386 Pachythxrus ... 130
— prionota 343, 351 Paclnjtos Hoperi 18
— proboscidea 361,363,372 Palivocorbis cord ifona is 158
— jmsilla 380, 385 Palseomoera (see Tellina) 173
— Rabelaisi 390 Panopea 221—230
— ratisbonensis ... ... 414 — Baumonti ...............  228
— Rauliniana 407, 408 — gurgit-is 222, xxxv, 9--14  ; xxxvi, 1 —8
— Reaumuri 414 — — var. neocomiensis
— Reboudi ...............  386 1 226, xxxv, 9, 13
— red angular is .. 343—345, 349 — — var. plicata 226, xxxvi, 3, 4
— retusa. ... 343, 355 — Jvgleri ...............  228
— Ricordeana 344, 351 — laeviuscula ... 226 (foot-note)
— Rouvillei ...............  392 — mandibula 228, xxxvii, 1—5
— sarumensis 387, lviii, 6—9 — Meyeri 229, xxxviii, 1
— scaniensis ............................  389 —  neocomiensis 222, 223
— semiplana 379, lvi, 17— 19 ; lvii, lviii, —  Orbigniana 256

1—5, f. 183—193 — ovalis 229, xxxvii, 6
— serrata ... 3 4 2 -3 4 4 ,3 5 1 ,3 5 5 — plicata 222, 223
— sigmoidea 420 — Prevosti 222
— spiralis 405 — punctato-plicata 223
— suborbiculata ... 415 — ringmeriensis 164
— subuncinella ... ................ 390 — Rhodani 222
— sulcata ... 3 8 0 -3 8 2 , 386 rotundata ...............  241
— tegulanea ... 394 — spilsbiensis 222, xxxviii, 2
— tevesthensis 391,392 — sp. (Tealby Limestone) 221, f. 27
— triangularis 388, 390 — sp. (L. Greensand) 230, f. 28
— trinacria 388, 390 Pecten (Chlamys) britannicus 424, lxi, 18
— tuberculifera 405 —  (.flCquipecten) campaniensis ... 425
— uncinella ............................ 362 —  compositus ... 53
— ungulata 393, 394 (foot-note) Perna ... 87—95
— urogalli ... 394 —  aheformis 79
— vasculum ............................  374 — alif or mis 79
— vesicularis 360, lv, 4—9, f. 143—182 —  Fittoni... 90, 91

- —  var. aucella 362 —  Forbes i 88, 89
— — var. judaica 363 — imbricatns ... 70
— vesicularis ............................  407 — lanceolata 95, f. 19 b , c
— vesiculosa 374, lv, 1 0 - 1 4 ;  lvi, 1 —  lissa 95, 271
— vesiculosa 362,373,374 — Mulleti 87, f. 15
— virgata 372 (foot-note) —  oblonga 93, f. 19 a
— Walker i 360, lv, 1—3 1 — plana ... ... 95
— Wegmanniana 390, 392 — Rauliniana ... 92, xii, 6 — 9
— Zeilleri 351 ! —  Ricordeana 90, f. 1 6 -1 8

Ostreophuiifes ... 307 | —  rostrata 83, 84



PAGE ! PAGE
Perna semielliptica 94, f. 19 d Pinna subrugnsa 96

— subspatbulata... ... 95, f. 19 f — subtetragona ... 97
— transversa 95, 272 (foot-note) — sulcata ... 99, 100, 101
— venustulus 70 — sulcifera ... 96

Petricola canaliculata 160 — tegulata 99
— nuciformis .. 160 — tetragona ... 97

Pharella 219 (foot-note) — sp. (Gault) ...9 9 , xiii, 2, 3
Pharus 217 Pi unites diluvianus ... 281

— War hurt on i 217, xxxv, 1—3 Plagiostoma (see Lima) 10—25
Pholadidea constrict a 231 — aspera .. 8

— prisca 232 — elongata 31, 34
Pholadoinya... 245—253 — granulatum ...50, 54

— cordata ... 253, xlii, 2 — granulosum 54
— Cornueliana ...............  245, xli, 2, 3 — Hoperi ... 17
— decussat i 250, xli, 7—9 ; xlii, 1 — Mantelli ... 18

— elongafa ... 247 — parallelus ...31, 34
— Fabrina 250, xli, 6 — punctatum 18
— Favrina 247,250 Plectomya ...............  238
— gigantea 246, xl, 14 ; xli, 1 — anglica ... 238, xxxix, 1
— gigantea 257 — marullensis 238 (foot-note)
— Langii ... 247 Pleuromya 256, 257
— Mailleana ... 255 1 — mandibula 228
— Martini 249, xli, 5 — neocomiensis ...............  223
— neocomiensis 222 — Orbigniana . 256, xliii, 1, 2
— Prevosti 222 — plicata 223
— Scheuchzeri . 247 Poromija 165
— speetonensis ... 248, xli, 4 i — ? gigantea ... 25?
— subdinensis 246 (foot-note) Protocardia ... ... 194—201
— thracioides 254 — anglica ...194, xxx, 7 ; xxxi, 1
— Weertbii 247 — Hillana ... 197, xxxi , 6 ; xxxii, 1—6

Pholas constricta 231 — — vm\ umkwelanensis ... 199
— Dallasi ] 233 — sphaeroidea 195, xxxi, 2, 3
— giganieus 247 — sp. (Speeton) ... ... 197, xxxi, 5
— priscus ... 232 — sp. (U. Greensand) ... 196, xxxi, 4

Pinna... 96—101 Psammobia? gracilis... ...............  432
— compressa ................ 99 Pseudoptera ... ... 63—69,425
— ? crassa 99 (foot-note) Psilomya ... 257
— decussata 99, xiii, 4 —6 ; xiv, 1 Pteria ... 57—69
— diluviana ... 100 — (Pseudoptera) anomala ... 64, ix, 2—4
— fenestrata 99, 100 — — ccerulescens 67, ix, 13—19
— gracilis 97 — (Oxytoma) Cornueliana ...57, viii, 1—7
— pyramidalis 99 — — dubia ... 60, viii, 16
— restituta 96 — — gaultina ... ...67, ix, 11,12
— Reynesi ................ 98 (Pseudoptera) lialdoneusis ...66, ix, 5—10
— Robinaldina 96, xii, 11 — 15 ; xiii, 1 1 - -  (Oxytoma) pectiuata... 59, viii, 8—14
— — var. tetragona ... 98 — (Pseudoptera) subdepressa 63, ix, 1
— rttgwsa ... 96 11 — (Oxytoma) tenuicostata 61, viii, 17—23



PAGE PAGE
Pteria (Oxytoma) sp. (Totternlioe Stone) Tagulus 219 (foot-note)

60, viii, 15 Tapes (Icanotia) sp. ... 431, lxii, 14
Ptychomya 179 Tapes faba ... 188

— plana ...............  179 Tellina . . 171— 177
— Robinaklina 179, xxvii, 24—26 — xqiialis 175 (foot-note 3)

Pycnodonta proboscidea ... 363 — angulata ... 171
— %vesicular is 363, 365 — Carteroni 171, xxvi, 15, 16

Pycnodonte radiata 361 — gracilis ...............  432
— (Palaeomcera) inaequalis 173, xxvii, 2—8

Radioconcha Robinaldina ... 179 — ? phaseolina ... ... 429, lxii, 10
Radiolites Mortoni ... 421, 422 — pliaseolina 430
Radula (Acesta) aspera 8 — striatula 172

— — clypei/onnis 27 — striatuloides 172, xxvi, 18, 19 ; xxvii, 1
— (Limatula) decussata 50 — subconcentrica 175
— ( Ctenoides) divxricata 44 — (Linearia) subtenuistriata
— (Limatula) Dupiniana 47 175, xxvii, 10—13
— Galliennei 3 — ? subpliaseolina 430, lxii, 11, 12
— (Ctenoides) yranosa ... 44 — vectiana ................ 427
— (Acesta) Orbignyana 12 — (Linearia) sp. (L. Greensand;
— — ornata 5 175, xxvii, 9
— (Ctenoides) rapa 41 — sp. (U. Greensand)
— (Plagiostowa) semiornata 14 177, xxvii, 14—16
— (Limatula) subxquilateralis 49 Tellinella 173
— (Ctenoides) tecta 42 Teredo... ... 237
— (Limatula) Tombeckiana 46 — amphisbcena 235, 236

Requienia Lonsdalei... 207 — gaultina 237, xxxviii, 21
Rhynchostreon Chaperi 415 — rotundas ... 233

— conic um 408 Thetironia ... 165—171
laevigata 169, xxvi, 9 —14

Sauvagesia 422 (foot-note) minor 167, xxv, 15 ; xxvi, 1—8
— anstinensis 422 Thetis ... ... 165—171
— Mortoni ... 421 geneve ns is 169 (foot-note)

Sept if er li neat us 424 gigantea ... 257
Serpula ampli isbivna ... ...............  235 Ixvigata 167, 169
Siliquaria 219 (foot-note) — major ... 169
Solecurtus 218,219 — minor ... 167

— ? (A z o r? )  Act eon 219, xxxv, 5, 6 — Sowerbii ... 167
— aequalis 219 (foot-note) i Tliracia 240 -  245
— Guerangeri 218 (foot-note) — Archiaci ... 254
— (Azor?) Pelagi ... 218, xxxv, 4 — carinifera 244, xl, 10—13

Solecurt us Wa rbu rton i 217 ? gracilis 432, lxii, 18, 19
Solen D up i n ia n u s 219 — Nicoleti 242 (foot-note)
Sphaera 157—159 — Phillipsi 240, xxxix, 7—9

— corrugati 157, xxiv, 24 ; xxv, 1, 2, f. 26 — recurva ...............  240
— Sedgwicki ... 133 — Robinaldina r 242, xl, 1—3
— sp. (Chalk Marl; 159, xxv, 3 — rotundata 241, xxxix, 10

Sphserulites Mortoni... ... 420 1 Sanctae-Crucis ...243, xl, 4—6



T h racia  subrotundatci
PAGE

241
— sp. (Gault, U. Greensand)

Toucasia
243, xl, 7—9 

207, 208
— Lonsdalei ... 207, xxxiii, 4 —6

Trapezium 148—151
— ? arcadiforme 148, xxiii, 10, 11
—  rectangulare ...............  432
— ? squamosum 148, xxiii, 12—15
— trapezoidale 149, xxiii, 17—19
— ? sp. (c/. striata) 149, xxiii, 16

Turnus 2 3 3 -2 3 7
— ? ampkisbsena 235, xxxviii, 19, 20
—  Dallasi ... 233, xxxviii, 14, 15
— sp. (Gault) 234, xxxviii, 16, 17
—  sp. (Blackdown) 235, xxxviii, 18

Unicardium ... 162—165
—  claxbiense . 162, xxv, 7
-  - ? compressuui 428, lxii, 5, 6
—  ? gaultinum 163
—  Isevigatum 169
— ? Mailleanum 428, lxii, 7—9
— ringmeriense 164, xxv, 13, 14
— vectense ... 163, xxv, 8 —11
— sp. (U. Greensand) 163, xxv, 12

Yenericardia 121 (foot-note 2)

PAGE
Venericardia tenuicosta ...............  124
Yeniella 134,135
Venilicardia ... 137, 141 — 145
Venus angulata 141

—  cap er a ta 182
— castrensis 143
—  cord iform is 157
— f a b a 187
— ? fen es tra ta ...............  121

— Goldfussi 187 (foot-note)
— im m ersa 187, 189, xxix, 15
— lineolata 144
— O rbignyana 186

— ovalis  ... 191
—  p arv a  ... 184
—  p lan u s ... 192
—  rhotom agensis... 186
— R icord ean a  ... 189
— ? ringm eriensis 164
—  rotom agensis ... 186
— r striato-costata 109
— sublsevis ............................  189
— subm ersa 192 (foot-note), 431
— subrotunda 181
—  subtruncata 145
—  ? tenera 154
— ? truncata 145
—  vectensis ... 183

Vol v iceram us... 328,331
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PLA TE I.

drums— L ima, Brnguicrc.

Lima canalifcra , Goldfuss. Upper Greensand (zone of Bectrn asper), Ventnor.
Sedgwick Museum, Cambridge; except fig. 2, York Museum. (P. 1.)

1, 5, 6 </, 7 a, loft valves ; 6 b> antero-dorsal view ; 7 6, portion x 2.
2, 3, 4*, right valves.



VOl.ll P L A T E  1

7a.



L im a  ( continued).

Fins.

1. L. (InUienuri, d’Orb. Upper Greensand (zone of Sdihvnbachia rostrata),
Devizes. Museum of Practical Geology, No. 8798. a, right valve; 
h, antero-dorsal view; antero-ventral portion X 3. (P. 3.)

2. fj. vedem is, Woods. Upper Greensand (zone of P eden  asper), Isle of
Wight. Ventnor Institute, a, left valve; b, antero-dorsal view; 
c, portion X 3. (P. 4.)

3— 7. L. sitbovalis, Sow. (P. 5.)

3. Upper Greensand, probably Warminster. Bristol Museum. Left valve X 1J.
4. Upper Greensand, Warminster. Museum of Practical Geology, No. 8805.

a, right valve x 1'2 ; 5, antero-dorsal view x 1£.
5. Same horizon, etc. No. 8804. Left valve, a, median portion X 8 ; ft, posterior

portion x 8.
0. GreensantL bed at the base of the Chalk, Folkestone. Sedgwick Museum. 

a , right valve; ft, portion X  8 .

7. Cambridge Greensand. Sedgwick Museum, a, right valve x 1£ ; ft, antero- 
ventral portion x 8.

8, !). Tj . snibrissimn, Woods. Upper Greensand (zone of P. asper), Warminster. 
Museum of Practical Geology, Nos. 8815, 881G. (P. 7.)

8 ci, left valve ; ft, antero-dorsal view.
9u, right valve; ft, portion X 4.

10, 11. L. aspera (Mant.). Lower Chalk (Totternhoe Stone). Sedgwick Museum. 
(P. 8.)

10. Cherry Hinton. Right valve.
11. Cherry Hinton. Left valve.
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Brock. d«l



Fios.

1— L

5—9.

10.

11— 13.

14— 10.

L ima (co n tin u ed ) .

L. aspera (Mant.). Lower Chalk (Totternhoe Stone). 1— 3. Sedgwick 
Museum. 4. York Museum. (P. 8.)

1. Burwell. a, right valve x  1 J ; b, median portion x  6.
2. Cherry Hinton. Left valve.
3. Burwell. Anterior area of right valve x  1J.
4. Burwell. Right valve.

L. (Plagiostoma) subrigida, Rdmer. Claxby Ironstone, Benniwortli 
Haven. Sedgwick Museum (P. 10.)

5 a. Right valve ; b, antero-dorsal view.
6. Left valve.
7. Antero-ventral part of right valve.
8. Portion of right valve x  6.
9. Left valve. Portion of a young individual X 8.

L. (Plagiostoma.) sp., cf. Orbignyana, Matlieron. Lower Greensand (Ferru
ginous Sands), Slianklin. British Museum, No. L 15754. a, right 
valve x  1 | ; b, anterior view of the same X 1|; c, portion x  6. 
(P .1 2 .)

L. (Plagiostoma) villersensis 1 Piet, and Camp. Lower Greensand, 
Faringdon. Sedgwick Museum. (P. 13.)

11a,  left valve x 1 .V; b, portion x 4.
12 a, left valve x 1J ; 6, anterior view, natural size.
13. Left valve.

L. (Plagiostoma) semiornata, d’Orb. Upper Greensand, Ventnor. (P. 14.)

14. York Museum. Left valve.
15. Sedgwick Museum. Right valve.
1(5. York Museum. Left valve, a , anterior part x 3 ; b, postero-dorsal part x 3.





L ima {continued).

Fios.
1. L. (Plagiontomri) scmiornata, d’Orb. Upper Greensand, Ventnor. York 

Museum. Left valve. Portions of this specimen are enlarged on 
pi. iii, figs. 16 a, b. (P. 14.)

2, 3. L. (Plagiostoma) Mn/eri, Woods. Upper Greensand, Warminster. 
(P. 15.)

2. Right valve. useum of Practical Geology, No. 8839.
3. Left valve. Sedgwick Museum, Cambridge.

4— 6. L. (Plagiostoma) glohomt (Sow). Lower Chalk. 4, 5. Totternhoe 
Stone, Burwell. 0. Zone of Hoi aster sitbglobosus, Fulbourn. Sedgwick 
Museum. (P. 16.)

4 a, left valve ; b, dorsal view x H  ; c, portion x 12.
5 a, right valve; b, mid-ventral portion x 12.
6 a, right valve; b, dorsal view ; r, median portion x 12.

7— 12. L. (Plagiostoma) H operi, Mant. (P. 17.)

7— 10. Zone of Actinocamax quadratus, East Harnham. Dr. Blackmore’s collection 
7. Left valve ; 8 a, right valve ; 8 b, anterior area of left valve ; 9 a, left valve 
9 b, dorsal view; 10, left valve.

11. Zone of BelemniteUa mucronata, Norwich. Norwich Museum. 11a,  right 
valve ; 11 b, anterior area of the same.

12. Zone of Micraster cor-anguinum , Gravesend. Mr. Dibley’s collection. 12 a, left 
valve ; 12 b, portion x 6.

13— 15. L. (Plac/iostoma) crctacea, Woods. Dr. Blackmore’s collection. (P. 22.)

13, 15. Zone of Actinocamax quadratus, East Harnham. 13. Right valve x 1£. 
15. Left valve.

14. Upper part of zone of A. quadratus, Whaddon railway cutting, a, right valve: 
b, antero-dorsal view x 1A ; c, portion x G.





F igs.

1— 4.

C, 7.

8— 12.

13.

14, 15.

1G—20.

L ima  {continued).

Tj . (Plafjiostoma) crrtacea, Woods. (P. 22.)

1. Zone of Actinocamax quadratus, East Harnliam. Dr. Blackmore’s Collection.
a, left valve ; b, portion X G.

2. Zone of Micraster cor-testudinarium, Borstal. Mr. Dibley’s Collection. Left
valve.

3. Zone of Holaster planus, Cheveley. Sedgwick Museum. Left valve.
4. Zone of Micraster cor-testudinarium, Cuxton. Mr. Dibley’s Collection, a, left

valve ; b, postero-ventral portion x 4.

Fj. (Phiglostoma) sp. (? var.of cretacca). Chalk (? zone of Holaster planus), 
Burliam. Sedgwick Museum. Left valve.

T j . (Phujioxfoma) M arrotiana, d’Orb. Zone of Belemnitella mncronatn, 
Norwich. Norwich Museum. (P. 24.)

6 a, left valve ;' b, mid-ventral portion x 3.
7 a, anterior area of right valve; b, median portion of left valve of same specimen.

Tj . (Accsta) longa, Romer. (P. 25.)
8. Lower Greensand, Upware. Mr. J . F. Walker’s Collection, a, right valve; bt 

portion below the middle of the valve x 5.
9,10. Lower Greensand, Brickhill. Right valves. Sedgwick Museum.

11. Tealby Limestone (zone of Belemnites brunsvicensis), North Willingham. Right
valve. Sedgwick Museum.

12. Speeton Clay, Speeton. Museum of Practical Geology, No. 8781. a, right
valve; b, portion x 4.

L. {Acosta) sp. Lower Greensand, West Dereham. Sedgwick Museum 
(collected by Mr. Jukes-Browne). a, right valve; b, antero-dorsal 
view; c, portion x  5. (P. 26.)

L. (Mantollinn) pacallota, Sow. Lower Greensand (rerun-bed), Ather- 
field. (P. 28.)

14. Left valve. Sedgwick Museum.
15. British Museum, No. L 50GG. a, left valve; b, dorsal view; c, portion at

anterior end x 3 ; d, mid-ventral portion x 6.

L . (Mantellum) gaultina, Woods. Gault. 1G— 19, Black Ven. 20, 
Folkestone. Sedgwick Museum. (P. 31.)

16a, left valve; b, antero-dorsal view.
17. Right valve.
18a, ,, b, antero-dorsal view.
19. ,, median portion x 6.
20. Left valve
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Fins.
l.

L ima (continual).

L. (MuntrUum .) interUiu>ata ,  Jukes-Browne. Cambridge Greensand, 
Cambridge, a, right valve ; b, ventral part of left valve X  3. (P. 32.)

2— 4. 1 j .  (M nntrlhnu) infi’rm n lia , d’Orb. Rye Hill Sands, Warminster. 
(P. 33.)

2. York Museum, a, right, valve; b, antero-ventral part x 4.
2. Brighton Museum. Left valve.
4. Sedgwick Museum, a, right valve ; b, antero-dorsal view ; c, posterior ear of 

right valve x 4.

5— 7. L. (M avtdlum ) rlongata ,  Sow. Chalk Marl, Folkestone. (P. 34.)

5. Mr. J. F. Walker’s Collection. Right valve.
G. Sedgwick Museum, a, left valve ; b, antero-dorsal view ; r, mid-ventral portion

x 3.
7. Sedgwick Museum, a, right valve; b, antero-ventral part x 8.

8 , 9. L. (M untrlhim ) dum jata ,  var. cchiuafa ,  Etli. Sedgwick Museum. (P. 30.)

8. Totternlioe Stone, Burwell. Left valve. One of the types.
9. H. subglobosus zone, Burwell. a, left valve; b, antero-ventral portion x 4 ; c,

posterior portion x 4.

10— 12. L . (M antclhim ) cantabrigiensis ,  Woods. Sedgwick Museum. (P. 37.)

10. The type. Cambridge Greensand, o, left valve ; b, posterior portion x G.
11. Antero-ventral portion of left valve X G.
12. Lower Chalk, Burwell. Right valve x l.\.

13. Tj . (MmitrUinn) briiam iica ,  Woods. Zone of M icraster cor-anguinum , 
Seaford. Mr. R. M. Brydone’s Collection, a, right valve; l>9 antero- 
dorsal view X ; c9 portion at antero-ventral margin X  6 ; d 9 por
tion at postero-ventral margin X  G. (P. 38.)

14,15. Tj. (M antdlum ) lirichcnhachi9 Geinitz. Sedgwick Museum, Cambridge. 
(P. 3D.)

14. Cenomanian Sandstone, Wilmington. ay left valve ; 6, antero-dorsal view.
15. Chloritic Marl, Chard. Right valve.

L i. L. ( Mtnitdlum ) ,  sp. Chloritic Marl, Chardstock. Museum of Practical 
Geology, No. 789G. a 9 left valve ;  b9 postero-ventral portion X  G. 
(P. 40.)

17. L. (CtnmifJrs) r a p r i ,  d’Orb. Upper Greensand, Haldon. British Museum, 
No. T i  15G12. a ,  right valve ; b, median portion a short distance above 
the ventral margin X 3 ; r, portion near the anterior margin X  5. 
(P. 40.)
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F igs.

1.

o.

4— 6.

7— 9.

10 .

11.

12— 15.

10, 17. 

18— 20.

21, 22.

23.

24— 20.

27— 29.

L ima (continued).

/>. ( ( raj>a9 d’Orb. Upper Greensand, Ilaldon. British Museum, 
No. L 15013. Right valve. (P. 40.)

L. (Ctenoides) tecta, Goldf. Chalk Marl (Bed 11), Dunscombe. Sedgwick 
Museum. 2, left valve. 3, mid-ventral portion of another specimen 
X 2. (P. 42.)

L. (Ctcnoides) divaricata, Duj. (P. 44.)
4. Chalk, Newtimber. Brighton Museum, a, right valve ; b, median portion above

the middle of the valve x 4 ;  c, postero-ventral portion x 4 ;  df median 
portion near the ventral margin x 4.

5. Belem nitella mucronata zone, Norwich. Sedgwick Museum. Left valve.
6. Micraster cur-anyuinum zone, Micheldever. Winchester College, a, portion of

left valve; 5, portion of the same x 8.
L. ( Limatula) Tombeckiana, d’Orb. Hytlie Beds, Court-at-Street.

Museum of Practical Geology. (P. 45.)
7. No. 8821. a, left valve x 1\ ; 5, ventral portion x 5.
8. No. 8822. a, right valve x l .\ ; b, anterior view x 1\ ; <*, ventral portion x 5.
it No. 8824. a, right valve x 2 ; b, anterior view x 2.

L. (lAmatula) Tombeelciana ?, d’Orb. Upper Greensand, Charmouth. 
Museum of Practical Geology, No. 8818. Right valve x  2. (P. 40.)

L. ( Limatula) Dupiniana, d’Orb. Tealby Limestone, North Willingham. 
Sedgwick Museum. </, right valve; 5, anterior view; e, ventral part 
of ribbed area X 8. (P. 47.)

L . (Limatula) Fittoni, d’Orb. Upper Greensand, Haldon. (P. 48.)
12. Sedgwick Museum. Left valve x 2.
13. Sedgwick Museum. Right valve x li .
14. British Museum, No. L 15615. Right valve x l i .
15. British Museum, No. L 15615. a, left valve ; 5, posterior view ; r, ventral

portion x 3.
L. (fjim afida) subsequUaternlis, d’Orb. Upper Greensand, Warminster. 

British Museum, No. 88928. (P. 49.)
16 a, left valve x 14; 16 5, anterior view x l i .  17, ventral portion x 6.

L. (Lim atula) decussata, Goldf. Acthwcama.v quadratics zone, East 
Harnham. Dr. Blackmore’s collection. (P. 50.)

18 a, right valve x 2 ; 5, ventral portion x 6.
19. Median portion x 9.
20 a, right valve x 2 ; 5, anterior view x 2.

L . (lAmatula) nAntonensis, Woods. (P. 51.)
21 Chalk, Clayton. Brighton Museum, a, right valve x 2 ; b, median portion x 6. 
22. Actinocamax quadrat us zone, Winchester. Dr. Rowe’s collection, a, right

valve x 2; b, anterior view x 2; c, posterior view x 2 ; d, median portion x 8.
L. (lAmatula) sp. Belemmtella mucronata zone, Clarendon. Dr. Black- 

more’s collection, a, right valve X 2 ; b, ventral portion X  9. (P. 52.)
L . (Limaa ?) composita (Sow). Upper Greensand, Warminster. (P. 53.)

24. Museum of Practical Geology, No. 8786. a, right valve x 2 ; 5, anterior 
view x 2.

25. Museum of Practical Geology, No. 8783. a, right valve; 5, median part x 6.
26. Museum of Practical Geology, No. 8784. Left valve x 1£.

L. (TAmea ?) granulata, (Nilss). BelemnitoUa mucronata zone. (P. 54.)
27. Norwich. Norwich Museum, a, left valve ; b, anterior view; c, portion x 6, 

with section of a main rib.
28. Norwich. Sedgwick Museum. Left valve x li .
29. Alderbury. Dr. Blackmore’s collection, a, right valve x 14; b, median 

portion x 8.
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F igs.
1— 7.

8— 14.

15.

16.

17— 23.

Genus— P teria , Scopoli.

Sn1>-Genus— Oxytoma, Meek.

P. (Oxi/tomn) Cornuelimm (d’Orb.). 1— 6. Speeton Series (D, 1),
Speeton. 7. Claxby Ironstone, Claxby. (P. 57.)

1. Sedgwick Museum. Left valve.
2. York Museum. Left valve.
3. Sedgwick Museum, a, left valve; 5, postero-ventral portion X 3.
4. Mr. Lamplugli’s Collection. Left valve, portion near ventral margin x 3.
5. Mr. Lamplugli’s Collection. Right valve.
6. York Museum. Right valve.
7. Sedgwick Museum. Right valve.

P. (Owftoma) pcdiuata  (Sow.). (P. 59.)

8— 10. Folkestone Beds, Folkestone. Sedgwick Museum. Left valves, 8 a, x 11 ;
8 b, portion of 8 a x 0. 10 a, x 2 ; 10 b, portion of 10 a x 8.

11, 12. Hythe Beds (Bargate Stone), Busbridge. Sedgwick Museum. Right valves, 
x 14.

13, 14. Gault, Folkestone. British Museum, No. L, 4926. 13, left valve. 14a, right
valve ; 14 b, portion of 14 a x 8.

P. (OtVijtormi) sp. Totternlioe Stone, Hitcliin. Left valve. Museum of 
Practical Geology, No. 2338. 15 a X 3 ; 15?>, portion X 9. (P. 60.)

P. (O'Vj/tomn) (htbia (Eth.). Totternlioe Stone, Burwell. Sedgwick 
Museum. One of the Types. Exterior (a) and interior (b) of right 
valve. X 2. (P. GO.)

P. (Oxt/toma) teuuimstnfa (R(imer). Upper Chalk. (P. Gl.)

17,18. A. quadrat us zone, West Harnham. Dr. Blackmore’s Collection. 17 a, left 
valve; b, portion near mid-ventral margin x 4 ; c, interior; cl, hinge x 3. 
18, left valve x 2.

19,20. Coddenham. Museum of Practical Geology, Nos. 10788, 12620. 19 a, left
valve; b, portion near the mid-ventral margin x 6. 20 a, left valve; b, pos
terior ear x 2.

21—23. Wells. Norwich Museum. Nos. 3249, 3250, 3251. 21 a, left valve ; 21 b, portion
near mid-ventral margin x 3. 22, left valve. 23, right valve and interior of
the marginal part of the left valve.





FIGS.
1.

2— 4.

5— 10.

11, 12.

13— 19.

P t e r i a  (continued).

Sub-Genus— P s e u d o p t e r a ,  Meek.

P. { Pseudoptera) subdepressa (d’Orb.). Lower Greensand (Crackers), 
Atherfield. Tlie Type. Museum of the Geological Society, No. 
20-50. <r, left valve; b, portion of posterior ear x  4. (P. 63.)

P. {Pseudoptera) anom ala  (Sow). Upper Greensand. 2, 3, Blackdown. 
4, Haldon. (P. 64.)

2. The Type. Bristol Museum. at left valve; 6, postero-dorsal view; c, portion
of ridge x 4 ; d, portion of posterior ear x 4.

3. British Museum, No. L, 16876. a, left valve; b, autero-ventral view.
4. British Museum, No. L, 16869. a, left valve x 2 ; b, portion near the middle

of the valve x 8.

P. {Pseudoptera) haldonensis, Woods. Upper Greensand, Haldon. 
Left valves. (P. 66.)

5. British Museum, No. L, 16800.
6 a. ,, ,, ,, L, 16759 ; 5, ventral portion x 3.
7. „ „ „ L, 16868.
8 a. „ ,, ,, L, 16868; 5, autero-ventral view ; c, middle part of

antero-ventral side x 6.
9. Sedgwick Museum, Cambridge.

10. British Museum, No. L, 16805. x 2.

]\ (Ps(>udoptrra) (jaulfiua, AYoods. Gault, Black Ven. Left valves. 
(P. G7.)

11 a. Museum of Practical Geology, No. 10780 ; 11 5, median portion x 6.
12 a. Sedgwick Museum ; 12 5, median portion x 3.

1\ (Pseudoptera) carulcscens (Nilsson). Upper Clialk. Left valves. 
(P. 67.)

13— 15. Zone of A. quadraius, East Harnham. Dr. Blackmore's collection. 13 x 1£. 
15, median part x 4.

16. Zone of B. mucronata, Clarendon. Dr. Blackmore's collection.
17—19. Zone of B. mucronata, Norwich. Norwich Museum. 17a x 2 ; 17 6, median 

portion x 6- 19 a, x lj  ; 196, portion with ribs x 4.
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FIGS.
1, 2.

3— 5.

0— 13.

14— 10.

Genus— A ucella, Keyserling.

A. colgensis, Lalius. Spilsby Sandstone, Donnington. Sedgwick 
Museum. (The specimens figured by Pavlow.) 1 a, left valve;
1 b, anterior view ; 1 c, right valve. 2 a, left valve ; 2 b, right valve ;
2 e, posterior view. (P. 00.)

A. KeyserUuginnu, Trautsch. Claxby Ironstone, Claxby. Sedgwick 
Museum. 3 n, left valve; 3 b, right valve; 3 e, posterior view ; 3 <1, 
anterior ear and umbo of right valve X 3. 4 n ,  left valve; 4 b ,  right
valve. 5, left valve. (P. 70.)

Gen us—Avcellixa, Pompeelcj.

A. gryphxoides (Sow.). Cambridge Greensand, except figs. 11, 12, 13. 
Sedgwick Museum. (P 72.)

6. a, left valve; b, posterior view ; c, right valve ; d, part of right valve x 4.
7. a, left valve ; b, right valve; c, dorsal view.
8. a, left valve; b, right valve.
9. a, umbo and anterior ear of left valve x 3 ; b, dorsal view showing areas, etc.

x 3 ; c, area of right valve x 3.
10. Anterior ear of right valve x 3.
11. Lower Chalk, near Cambridge. Right valve x 1J.
12. Lower Chalk, Reach. Portion near the middle of the right valve x 0.
13. Red Limestone, Speeton. Left valve.

Gouts— G ekyilua , Dtjranee.
G. subhiuceulnta (d’Orb.). Lower Greensand (Crackers), Atherfield. 

Sedgwick Museum. (P. 74.)

14. Right valve of a young individual.
15. Left valve of a young individual with only three ligament pits.
16. Left valve of an immature specimen.





G e r v i l i . i a  (continued).

F i g s .

1. G. suhhntceolata (d’Orb). Upper Greensand, Blackdown. Sedgwick 
Museum. Interior of part of a right valve. (P. 74.)

2— 8. G. liuguloides, Forbes. Lower Greensand (Crackers), Atherfield.
Figs. 2— 4, G— 8, Sedgwick Museum; fig. 5, York Museum. (P.78.)

2. Left valve x 11.
3. Hinge of left valve x 3.
4. Right valve x 11.
5. Left valve x 11.

6—8. Left valves.

9— 11. G. alaform is (Sow.). Lower Greensand (Crackers), Atherfield. Sedg
wick Museum. Figs. 9, 10, }'Oung specimens. (P. 79.)

9 left valve ; b, portion near umbo x 3 ; c, right valve; d, dorsal view.
10 a, left valve x 11; b, ribs near the middle of the left valve x 3 ; c, hinge of 

same valve x 3 ; d, area and ligament pits of right valve of the same 
specimen x 3.

11. Hinge of adult specimen. Perna-bed, Atherfield.

12— 23. G. rout rat k (Sow.). Upper Greensand, Blackdown. 12— 19, left valves.
20— 22, right valves. Sedgwick Museum, except figs. 13,15,  22, 23. 
(P. 83.)

12 b, interior of 12 a, x 11.
13. Museum of Practical Geology, No. 10784.
15. British Museum, No. L, 16872.
19. Hinge x 2.
22. Haldon. Museum of Practical Geology, No. 10783.
23. Dorsal view of the Type. Bristol Museum.

24, 25. G., sp. Lower Greensand (Ferruginous Sands), Shanklin. Sedgwick
Museum. Left valves. 24 x  1 .̂ (P. 85.)

2G, 27. G. Forhesioun, d’Orb. Bight valves. Sedgwick Museum. (P. 85.)

2(!. Lover Greensand (Crackers), Atherfield.
27. Gault, Folkestone.



T ABnck.de! Lor.dor. Stereoscopic Co imp



(j ERVILUA ( rotililllieil) .

Fios.
1— 5. <!. Fnrh<>xiinm> d'Orb. Gault, Folkestone. (I\ 85.)

]. Sedgwick Museum. Left valve, x *.
2. British Museum, No. L 4918. Left valve.
3. Sedgwick Museum. Right valve.
4. ,, ,, Left valve.
5. ,, ,, Hinge of right valve, x l \.

G nuts— P eiixa, B n t f f u i r r r .

f>—0. P. Thtnlinvtiw, d’Orb. Gault, Folkestone. (1). 02.)

G. Sedgwick Museum. Left valve.
7. „ ,, a, right valve ; h, anterior view.
8. Museum of Practical Geology, No. 1G05. Left valve.
9. „ „ „ No. 12(338. Left valve.

10. P. s]). Gault, Folkestone. Sedgwick Museum. Left valve. ( L\ 04.)

G r u n s —P inna, Li i tun 'iis.

11-15. P. P n h i m t ld i im , d’Orb. Lower Greensand. (P. 00.)

11. Isle of Wight. Bristol Museum. Right valve.
12. Crinreras Beds, Atherfield. British Museum, No. 48h2f». Portion of dorsal

half of left valve*. x 3.
13. Prrna-bed, Atherfield. Sedgwick Museum. Ventral part of left valve*.
14. Crackers, Atherfield. Museum of the Geological Society, No. 2100. Right valve.
15. Prrua-hod, Atherfield. Sedgwick Museum. Left valve.





PlXX.Y (m.tfiintcil).

]'. luibiinilifiim, d’Orb. Lower Greensand, Isle of Wight. Museum of 
Practical Geology, Xo. 12030. Ventral part of right valve. (P. 00.)

1’. sp. Gault, Folkestone. 2. Sedgwick Museum; left valve. 3. Museum 
of Practical Geology, No. 12041; portion of dorsal part of left valve, 
X  0. (P. !>;*.)

1‘. 'Iccnssah', Goldf. Chalk. (P. 0!».)

4. Newtimber (Sussex). Brighton Museum, a, right valve; b, dorsal view of
both valves ; c, dorsal part of right valve, x 3.

5. Hnlast*:r planus zone, Balsham. Sedgwick Museum. Left valve, 
b. Trimiugliam. Norwich Museum. Part of right valve.





PLATE XIV.

P inna (amtimini).
FUSS.

1. r .  Jraissiihi, Goldf. Right valve. Zone of Urban n itrlla murnatafa,
Norwich. Norwich Museum. This specimen is the type of I*, 
xii Ini fa, Woodw. (P. 101.)

( l e u  u s —Astarte, iSo i c c rh i j .

2, *5. .1. r l n m / a t a ,  d’Orb. Lower Greensand. Seend. Museum of Practical
Geology, Nos. 13170, 13181. (P. 102.)

2 a, right valve ; 2 5, dorsal view.
3. Internal cast of right valve.

l-li. .1. xubacnta, tl’Orb. Lower Greensand (Verna-bed), East Shalford.
Sedgwick Museum. (P. 103.)

4. Right valve.
5. Internal mould of right valve, x 1L
6. Portion of left valve.

7-0. A. siutmta, d’Orb. Lower Greensand (Crackers), Atlierfield. Sedgwick 
Museum. (P. 101.)

7. Left valve, x l.\.
8. Part (4 left valve.
a g, right valve ; b, dorsal view, x 1L

10-12. A .  u p t r a rriisis, Woods. Lower Greensand, Upwarc. (P. 100.)
10. Sedgwick Museum. Specimen figured by W. Keeping. u, right valve: 5,

anterior view ; c, portion near the middle of the valve, x 3.
11. Sedgwick Museum, a, left valve ; b, dorsal view.
12. Mr. J. F. Walker’s Collection. Hinge of right valve, x 1!.

13-20. A .  s t m r d a ,  Woods, 13-10. Speeton Clay, Speeton. 17-20. Claxby Iron
stone, Benniworth Haven. Sedgwick Museum, except fig. 10—  
York Museum. (P. 100.)

13. Left valve.
14. Right valve.
15 a, left valve ; b, dorsal view.

16-18. Left valves.
10, 20. Interiors of left and right valves.

21. A .  sp. Speeton (day, Speeton. Sedgwick Museum, a,  right valve; 
h, median part, X  0. (P. 107.)

22-21. A. rautabrii/if'iisis, Woods. Lower Greensand, Upware. Sedgwick 
Museum. (P. 107.)

22 a, right valve ; bt dorsal view.
23 (i, right valve ; b, anterior view.
24. Left valve.

20-28. A .  chu’biensis, Woods. 20. Spilsby Sandstone, Spilsby. 20-28. Claxby 
Ironstone, Benniworth Haven. Sedgwick Museum, except fig. 27— 
York Museum. (P. 108.)

25 </, left valve ; />, interior; r, dorsal view.
26, 27. Left valves, x 1£.

28 <t, right valve; bt dorsal view.
29-30. A .  s u l x ' o s t a td ,  d’Orb. 29-35. Atlierfield Beds. (P. 109.)

20. Peasmarsh. Museum of the Geological Society, No. 2181. a, right valve, x 2 ; 
b, part near the middle of the ventral margin, x 6.

30-35. Sevenoaks. British Museum, No. L 9284. 30, 31, 32, 35, right valves, x 2.
34, right valve, nat. size. 33, left valve, x 2.

36. IVr/ai-bed, East Shalford. Sedgwick Museum. Left valve, x H.
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A s t a r t e  (nn it in ii r t l ) .

Fi<;s.
1,2. A. sHhrnstntn9 d’Orb., var. Lower Greensand ((Packers), Atherfiehl. 

Sedgwick Museum. (P. 110.)

1 a, right valve, x 1 \ ; b, anterior view, x 1L
2 a, right.valve, x 1 h ; b, dorsal view, x 1£.

3, I*. J . ,  sp. Folkestone Beds, Folkestone. 3, right valve; 4, left valve.
Sedgwick Museum. (P. 111.)

o-7. A. Omalinides, "Woods. Gault, Folkestone. British Museum, No. L 40oS. 
5, 7, left valves; (>, right valve. X 2. (P. 111.)

8-13. A. formusft, Sow. Upper Greensand, Blackdown. Sedgwick Museum. 
All X 3. (P. 112.)

8. Left valve.
it a, left valve ; b, interior.

10**, right valve; b, dorsil view ; r. anterior view.
11. Left valve.
12. Interior of right valve.
13. Right valve.

14. A. impolita, Sow. Upper Greensand, Blackdown. The Type. Bristol 
Museum. Right valve. (P. 113.)

lo -lS . A. (JA’ijthifhi) oborafa, Sow. Lower Greensand (/ Vn/o-bed). Sedgwick 
Museum. (P. 113.)

15. Atherfiehl. Right valve.
1G. Sandown. Right valve.
17. Atherfiehl. a, left valve; ft, dorsal view.
18. Sandown. a, right valve; b, hinge.



C R E T A C  E C U S  L A M  E L L 1 B R A N  CH



A starte { contbiHPil ) .

KIOS.

I - ‘L .1. (Hrijtlnihi) oltovatu, Sow. (P. Ho.)

1. Pern a-bed, Atherfiold. Left valve. Sedgwick Museum.
2. Perna-bed, Sandown. Left valve. Sedgwick Museum.
3. Upper Gieensand, Blaekdown. Hin^e of left valve. Museum of Practieal

Geology, No. 13184.

4. r Variety of A. (Eriph;/Ia) obovntn, Sow. 7Vne/-bed, Sandown. York 
Museum. Left valve.

o-7. A. ( Enjtht/ln) Itevis (Phill.). Claxby Ironstone, Benniworth Haven. 
Sedgwick Museum. (P. 115.)

A a, left valve ; h, interior ; c, dorsal view- 
(> a, left valve ; h, anterior view.
7 n. ri^lit valve ; />, part of inner margin





A stamt: ( c u n t i n  i m l ) .

F igs.
L J .  (I'lrijtltt/ln) hccis  (Phill.). Claxby Ironstone, Benniworth Haven. Left 

valve. York Museum. (P. 115.)

- -7 . A. (I^riphjfht) xlrinhi,  Sow. Upper Greensand, lilackdown. (P. lid.)

2. British Museum, No. L 587. g , right valve; b, interior of the same; r, dorsal 
view.

3 Sedgwick Museum. Interior of left valve (the teeth are drawn in part from a 
specimen in the Museum of Practical Geology, No. 13187).

4. British Museum, No. L 1707t>. Right valve.
5. Bristol Museum, No. 53G. Right valve.
(j. Museum of Practical Geology, No. 13188. Right, valve.
7. Bristol Museum. The Type of Astarte coucinna, Sow. Left valve.

(Jenns—Oris, D tjm ncc.

S-12. 0. ncocoiniriisis, d’Orb. Lower Greensand, Upware. (P. ilS .)

8. Sedgwick Museum, a, right valve; h, anterior view of both valves; c, posteiiur 
view.

Ik Sedgwick Museum, g , left valve ; 5, posterior view.
10. Sedgwick Museum, g , right valve; 5, auteiior view.
11. Mr. J . F. Walker's Collection, g , right valve; 5, anterior view ; r, posterior

view.
12. Mr. Walker’s Collection. Interior of right valve.

1:3, 14. 0. sp. Upper Greensand, Haldon. British -Museum, No. L 17111.
( 1\  120.)

13 g , left valve ; b, interior ; anterior view.
14 g, left valve ; 5, posterior view ; <\ dorsal view.





Ol’is (continual).
F ig s .

]. O/ns Inthluiiriisis, Woods. Upper Greensand, Ilaldon. British Museum, 
Xo. L 1711-!. u, exterior; />, interior of right valve; posterior view 
of the same; d, anterior view. (P. 1 Pd.)

dru US---cAK D1TA, 7//* Hi/H it'l'r.

2-4. U. /  fairs!ruin (Korbes). Lower Greensand ( I ’rnui-bed), Atliertteld. 
(P. 121.)

2. Museum of Practical Geology, No. 1-1300. a, left valve; b dorsal view, x 11;
c, median part of left valve, x 4.

3. Sedgwick Museum, Right valve, x Lb
4. Sedgwick Museum, a, left valve; b anterior view.

b. i \ ni>intrmsis, Woods. Lower Greensand, Upware. Sedgwick Museum.
", right valve ; />, dorsal view ; r, anterior view ; d, paid near the 
middle of the right valve, X 4. (P. 122.)

b. ( sp. Lower Greensand (7Vnm-bed), Atliertteld. Sedgwick Museum. 
<t, left valve; b, dorsal view; r, part near the middle of left valve, 
X 5. (P. 123.)

7-1 L U. taiuicostn (Sow.). Gault, Folkestone. 7—1G. Sedgwick Museum. 
14. British Museum, No. 481:5b. (P. 121.)

7. Left valve, x lb  
8 u, left valve ; l>, anterior view.
0. Right valve.

10 a, left valve; b, dorsal view ; c, part near tin* mid-ventral border, x 0.
11 a, riylit v.dve, x L  ; h, dorsal view, x l \ ; r, part near the middle of the right

valve, x 0.
12. Left valve. x 2.
13. Inflated variety, n, right valve ; h, dorsal view.
14. Short and much inflated variety, a, right valve : h, dorsal view.

lb, lb. ('. ( 'ufhihlina, d’Orb. Chloritic Marl. (P. 12b.)

15. Toller Fratrum. Museum of Practical Geology, No. 1434N. Right valve.
Id. Chard. Oxford Museum, o, left valve; b dorsal view.

17,18. U. nutrrllnlu, Woods, Ghalk Rock, Cuckhamsley. Sedgwick Museum. 
(P .127 .)

17 a, wax cast of right valve, x 1£; 5, ornamentation near the middle of the 
right valve, x 5.

18. Natural internal cast. a. left valve; 5, anterior view.
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( f rui ts  —  C k a ssa tRUJTF.s , K ru ger .

F lo s .
1. G, tlirir,inis!s, Woods. Upper Greensand, Devizes. Museum of Practical 

Geology, Xo. 1()75<>. ft, left valve; />, dorsal view. (P. 12S.)

2, 3. C. rimliuneusis  (d’Orb.). Cenomanian (Meyer’s Bed, 10), Dunscombe. 
Sedgwick Museum. (P. 120.)

2 e ,  l e f t  v a l v e  ; b, d o r s a l  v i e w ;  r ,  o r n a m e n t a t i o n  n e a r  t l i e  m i d d l e  o f  t h e  v a l v e .

x  4 ;  <1, o r n a m e n t a t i o n  o n  t h e  p o s t e r i o r  a r e a .  X  4 .

3  R i ^ l i t  v a l v e .

fir 11 It s— A XT 11 o X Y A, G ft hh.

k b. .1. rautiana , Woods. Folkestone Beds, Folkestone. Sedgwick Museum.
Right valves, b />, part near the mid-ventral border, X b. (P. Flo.)

(>. A. sp. Lower Greensand (Crackers), Atherfield. Sedgwick Museum. 
Left valve. (P. 131.)

Genus— Cvi’liiXA, Lamarr],'.

7-13. ('. Suussnrl (Brongn.). Lower Greensand (Crackers), Atherfield (except
fig. 7, I'enia-bed). Sedgwick Museum, except fig. 13. ( P. 131.)

7. L o f t  v a l v e .

8  a ,  l o f t  v a l v e  ; h , d o r s a l  v i e w .

U, 1 0 .  L o f t  v a l v e s

11  a ,  l i g h t  v a l v e ;  h,  d o r s a l  v i e w .

1 2 .  L e f t  v a l v e .

1 3 .  B r i t i s h  M u s e u m ,  No. L  r>04. L a r g e  f o r m .  a .  l e f t  v a l v e  ; by d o r s a l  v i e w .

1 L C. SnlgirielA (Walker). Lower Greensand, Cpware.
Left valve. ( P. 133.)

Sedgwick Museum.





Cyhhna ( r m i t l m t r d ) .

F ig s .
1-5. 0. Srdf/wirH (Walker). Lower Greensand. (P. 133.)

1 .  P o t  t o n .  T h e  T y p e .  M r .  W a l k e r ' s  C o l l e c t i o n ,  a ,  r i g h t  v a l v e ;  b,  d o r s a l  v i e w  o f  

b o t h  v a l v e s .

2 - 5 .  U p w a r e .  S e d g w i c k  M u s e u m .  2 ,  4 ,  5 ,  l e f t  v a l v e s .  3 a ,  r i g h t  v a l v e ;  3  h,  a n t e r i o r  

v i e w  o f  3  a .

0. C. obtiuu7, Keeping. Lower Greensand, Upware. Sedgwick Museum. 
The Type, a, left valve; /;, dorsal view. (P. 133.)

7-12. 0 .  nniPata, Sow. Upper Greensand, Blackdown. (P. 131.)

7 .  B r i t i s h  M u s e u m ,  L  17 0 G G . R i g h t  v a l v e .

8 .  B r i t i s h  M u s e u m ,  L  1 7 0 G G . L e f t  v a l v e .

9 ,  1 0 .  S e d g w i c k  M u s e u m .  L e f t  v a l v e s .  1 0  5, d o r s a l  v i e w  o f  1 0  a .

1 1 .  B r i t i s h  M u s e u m ,  L  17 0 G G . L e f t  v a l v e .

1 2  a .  B r i t i s h  M u s e u m ,  L  17 0 G G . R i g h t  v a l v e .  1 2  6 ,  h i n g e ,  x  1 L

13. C. tealkimsis, Woods. Tealby Limestone, Claxby. British Museum, No.
49985. a 9 left valve, X £ ; b9 dorsal view of both valves, X J. 
(P. lob).

14. C. sp. Speeton Clay, Specton. Sedgwick Museum. Left valve. (P.
137.)

15,10. C. mujlica, Woods. Lower Greensand (Crackers), Atherfield. Sedg
wick Museum. Left valves. (P. 137.)
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C R E T A C E O U S  L A M E L L I B R A N C H I A



C v P l f l N A  ( ruutinuotl) .

C. inii/lini, Woods. Lower Greensand (Crackers), Atlierfield. Sedgwick 
Museum, <i, right valve; b, dorsal view. (P. lo7).

0 .  rlaxhicutiis, Woods. Claxby Ironstone, Benniwortli Haven. Sedgwick 
Museum. Left valve. (P. P35.)

<'. sp. Tealby Limestone, Claxby. Sedgwick Museum. Left valve, 
X i  (P- Pit;.)

('. (I'ritiliranUa) prufntaa,  "Woods. Lower Greensand, Atlierfield. See 
also Text-figures 20, 21. (P. 137.)

4. Pc nut-bed. Sedgwick Museum, a, left valve, X J ; b, dorsal view, x i‘.
5. IVr/m-bed. Museum of Practical Geology, No. 1(3744*. Hinge of left valve.
(3. Per mi-bed. British Museum, L 482. Hinge of right valve, x J.
7. Crackers. British Museum, L 6804. A small specimen. Right valve.

C. Sutcerbi/i, d’Orb. See also Text-figure 22. (P. 13b.)

8. Hytlie Beds, Hvthe. Sedgwick Museum. Internal cast of right valve.
0. Lower Greensand, between Atlierfield and Blackgang. York Museum. Left 

valve.





C y i ' K I X A  (continual).

Fins.
1-4. ('. ( I’i'iiiliciirilin) Kiiijnlutn (Sow.). Upper Greensand, Blackdown. See

also Text-figures 23, 24. (P. 141.)

1. Sedgwick Museum. Left valve, x J.
2. Sedgwick Museum. Hinge of right valve, x J.
3. York Museum. Hinge of left valve.
d. Museum of the Geological Society. Hinge of right valve of a specimen with the 

unibones more anterior than usual, x -J-.

5-8. C. (VcuilicitnUu) liuculntn (Sow.). Upper Greensand, Blackdown. 
Sedgwick Museum. (P. 143.)

5 a, left valve ; 5 b, anterior view.
(j t7, right valve ; (3 b, hinge of the same.
7. Hinge of left valve.
8. Kiglit valve.



v o i n  p l a t e  y y . i i

C R £  TAG E 0  U S  L A M E  L L I  B R A N  C H I A .



CvriiiXA (mn t i n urd).

Fir-.s.
1 ,2 . C . ( ] ' r n i l  ictt rdiii)  1 iii fola  ta (Sow.). Upper Green sand, Rlackdown.

Sedgwick Museum. Right valves. 2, a short form. (P. 143.)

3. C. ( V r n i l i c a r d i a )  t n n i r n t a  (Sow.). Upper Greensand, Rlackdown. The
Type. Rristol Museum, a, left valve; h, dorsal view of the same.
(f>. 145.)

4. C. ( V n i i l i r a r d i a ) t n n i r n t a  ? (Sow). Upper Greensand, Rlackdown. Exeter
Museum. Left valve. Probably an elongate variety of t n n i r n t a .  

(P. 145.)

5. C. ( V r u i H e a r d  i n )  t n n i r n t a  ? (Sow.). Upper Greensand, Rlackdown.
Sedgwick Museum. n, right valve; h, hinge. Probably a short 
variety of <\ t n n i r n t a .  (P. 145.)

0-9. ( j a a d r a t a ,  d’Orb. Gault, Folkestone, except fig. 0. (P. 146.)
(I. Upper Greensand, Warminster. Sedgwick Museum. Internal cast. Right 

valve.
7. Sedgwick Museum, a, left valve ; b, dorsal view.
8. British Museum, L 9183. Right valve, decorticated.
9. Sedgwick Museum, a, left valve ; b, dorsal view.

Genus— TiuruzirM, r. Miildfrldt.

10,11 . T. ? arradijhrmr (Keep.). Lower Greensand, Upware. (P. 148.)
10. The Type. Sedgwick Museum, a, right valve ; b, dorsal view.
11. Mr. Walker’s Collection. Anterior view.

12-15. T. ? stjimmnumn (Keep.). Lower Greensand, Upware. Sedgwick Museum, 
except fig. 14. (P. 148.)
12. Left valve.
13 a, right valve ; b, dorsal view.
14. Mr. Walker’s Collection, g, left valve, x U ; b, interior of same, x l.\.
15 g , right valve; b, dorsal view.

10. T. ? sp. Lower Greensand, Upware. Sedgwick Museum, a, left valve; 
h, dorsal view. (P. 149.)

17-19. T. trnpr::aidalr (Rom.). Chalk Rock, Cuckhamsley. Sedgwick Museum. 
(P. 149.)
1 7 g, left valve; 5, dorsal view.
18 u, right valve ; 5, anterior view.
19. Right valve.





Fios.
1. Ci/jiriiia clit.rlifiisis, Woods. C lax by Ironstone, Donnington. Sedgwick 

Museum. Hinge of right valve. (P. 135.)

Gen ns— L itixa, Brngniere.

2, 0. h. sp. Spilsby Sandstone. 2, internal cast of right valve, Donnington.
Sedgwick Museum. 3, right valve, Holton, Mr. Lamplugh’s 
Collection. (P. 152.)

4, 5. L. sp. Lower Greensand. (P. 152.)
4. Near Atherfield. Museum of Practical Geology, No. 19719. Internal cast.

a, right vahfe ; b, dorsal view.
5. Sandgate Beds, Parliam Park. Museum of the Geological Society, No. 2149.

Internal cast of left valve.

C). L. sp. Lower Greensand (Ferruginous Sands), Shanklin. Sedgwick 
Museum, Cambridge, a, left valve; b, dorsal view. (P .1 5 3 .)

7-9. L. ? senlpta, Phill. Gault, Folkestone. (P. 153.)
7. Museum of Practical Geology, No. 19761. Right valve, x l .\.
8. British Museum, No. L 4990. h, part of right valve ; b, dorsal view of both valves.
9. British Museum, No. L 4990. Left valve.

10-14. Tj .  tevem  (Sow.). Gault, Folkestone. (P. 154.)
10. Sedgwick Museum, cr, left valve, X 11; b, portion near middle of valve, x 8.
11. Sedgwick Museum. Right valve, x l£.
12. British Museum, No. L 4977. a, left valve; b, dorsal view; c, portion near

middle of valve, X 8.
13. British Museum, No. L 4977. o, left valve, x l.\ ; b, anterior view, x 1\.
14. British Museum, No. L 4977. Right valve, x 1L

15. L. Dmrnrsi, Woods. Upper Greensand, Blackdown. Museum of Practical 
Geology, No. 19771. a, left valve; b, dorsal view; c, portion near 
middle of valve, X 0. (P. 155.)

10-19. L. pismn, Sow. Upper Greensand, Blackdown. Sedgwick Museum, 
Cambridge. 10-18, right valves; 18 b, dorsal view ; 19, left valve. 
All X 3. (P. 150.)

Genus— CoRiiicrcr.LA, Morris and Li/eett.

20-23. C. rl«,vbiensis, Woods. Claxby Ironstone, Benniworth Haven. Sedgwick 
Museum, Cambridge. (P. 157.)
20 a, left valve ; by dorsal view of the same.
21. Right valve.
22. Hinge of right valve, x 1J.
23. Left valve.

fion ns— S I'H/ER A, Son-orb;/.

,s\ cnrrmjata, Sow. Lower Greensand (Crackers), Athorfield. Sedgwick 
Museum. Loft valve. See also text-figure 20. (P. 157.)



C R E T A C E O U S  L A M  E  L L I  B R A N  C HIA



Sl’lI.KRA (fOiitimti'il).

F igs.
1, 2. S'. rnryinjatu, Sow. Lower Greensand, Atliorfield. (P. 157.)

1. Crackers, Atherfield. Sedgwick Museum. Right valve.
2. P,r/?,r-l>ed, AtlierfieM. British Museum, No. 50349. Hinge of right valve, x J.

2. 8. sp. Base of Chalk Marl, Chard. Museum of Practical Geology, No.
7800. a, right, valve; l>, dorsal view. (P. 150.)

Or DUS---MlTIEELA, Stnliczhu

4-0. M. ? rawfJiriilala (Sow.). Upper Greensand, Blackdown. Sedgwick 
Museum. (P. 100.)
4 a, left valve ; />, interior of same; c, dorsal view; cl, portion of anterior part, x 4. 
5,7, left valve, x IV ; b, anterior view of same, x 1J ; c, hinge, x 2.
0 right valve; b, anterior view of same; r, hinge, x 2.

f la m s— Unicardium, fVOrbirnu/.

7. P. rlu.rhiaisr, Woods. Claxby Ironstone, Benniworth Haven. Sedgwick 
Museum, a , left valve; />, dorsal view of the same. (P. 102.)

8-11. p. rrrtrHsc, Woods. Lower Greensand (Crackers), Atherfield. Sedgwick 
Museum. (P. 103.)
8 a, left valve ; b, dorsal view ; c, portion near the mid-ventral margin, x 3.
9. Left valve.

10. Hinge of right valve, x l .V.
11 a, right valve ; b, anterior view.

12. P  sp. Upper Greensand, South Devon. Museum of the Geological 
Society, No. 1580. a, right valve; h, dorsal view; r, portion near 
the middle of the anterior half, X 8. (P. 160.)

P>, I t. P  rimjnirriaisr (Mant.). Base of Chalk Marl. (P. 101.)
13. Titherleigh. Sedgwick Museum. Left valve.
14. Chardstock. Museum of Practical Geology, No. 19803. a, right valve; b,

dorsal view.

flruns— T11ETIronia, Sfi>lir;:ln.

15. 7'. minitr (Sow.). Lower Greensand (Crackers), Atherfield. Sedgwick
Museum. 15u, right valve; h, portion near the mid-ventral margin, 
X 0 ;  r, portion near the postgro-dorsal margin, X 0. (P. 107.)



C R E T A C E O U S  L A .M E L L 1  B R A N C H I A



TlIKTlUONlA ( r u n t i l l  itril) .

F i c s .

1-8. T. mi mu- (Sow.). Lower Greensand. Sedgwick Museum. 1-5, Crackers, 
Atherfield. <>, near Atlierfield. 7, 8, Ferruginous rock, Slianklin. 
(P. 107.)
1. Right valve.
2 a, right valve ; b, anterior view.
G. Right valve.
4a,  left valve; by dorsal view.
5. Left valve.
G. Internal east of right valve.
7. Internal cast, a, left valve ; b, dorsal view.
8. Internal cast of right valve.

9-14. T. livcit/utu (Sow.). Upper Greensand, Blackdown. (P. 109.)
0. Sedgwick Museum. Left valve.

10. Sedgwick Museum, a, right valve; 5, hinge of left valve of the same specimen,
x IL

11. Museum of Practical Geology, No. 10780. Dorsal view.
12. Sedgwick Museum. Left valve.
10. Museum of Practical Geology, No. 10780. a, right valve; b, portion near

the posterior margin, x G.
11. Sedgwick Museum. Hinge of right valve, x l .\.

(Jen ms— T kilixa, Li it nwus.

15, 10. T. Cnrteroiei, tVOrb. Lower Greensand (Crackers), Atlierfield. Sedgwick 
Museum, Cambridge. (P. 171.)
15(7, right valve; 5, portion near the anterior margin, x 0 ; c, portion near the 

posterior margin, x 0.
1G (7, left valve; 5, dorsal view of the same; c, hinge of the same, x l.\.

17. 7T. sp. Lower Greensand (Crackers), Atlierfield. Sedgwick Museum.
Right valve. (P. 172.)

18,11). T. striatuluides, Stol. Upper Greensand, Blackdown. (P. 172.)
18. Sedgwick Museum, a, left valve; 5, posterior part, x o. 
lit Sedgwick Museum. Interior of right valve.





Tiaux.v (runliimnl).

F i g s .

1. T. strintiiloiilrs, Stol. Upper Greensand, Blaekdown. British Museum, 
No. L 16829. Hinge of right valve, X 2. (P. 172.)

2-8. T. (Vdlxomcera) iiurqitalis, Sow. Upper Greensand, Blaekdown. Sedgwiek 
Museum, except fig. 8. (P. 17o.)
2. Right valve.
3 g , riĵ lii valve ; b, part of postero-dorsal area, x 4.

4, 5. Left valves.
0. Dorsal view.
7 g , interior of left valve ; h, hinge of same, x 2.
8. British Museum, No. L 1712th Hinge of right valve, x 2.

9. T. (LiiKutrift), sp. Lower Greensand (Crackers), Atlierfield. British 
Museum, No. 48020. Left valve, X  1J. (P. 175.)

10-13. T. (Lincarut) snbtriiiiixtriafiL) d’Orb. Upper Greensand, Blaekdown. (1\ 
175.)
10 British Museum, No. L 7120. g , left valve, x 11 ; 5, dorsal view, x 1.}.
11. Sedgwick Museum. Left valve, x 11.
12. British Museum, No. L 17120. Right valve, x 11.
13. British Museum, No. L 17120. Hinge of right valve, x 2.

1 1-10. T. (Linearia), sp. Upper Greensand, Blaekdown. British Museum, No. 
L 17129. (P. 177.)
14. Right valve, x 1£.
15. Left valve.
10. Dorsal view, x 11.

Genu#—Mactha, Liu useu*s.
17,18. M. sp. Lower Greensand (Ferruginous Sands), Shanklin. Sedgwiek 

Museum. 17 r/, left valve; 17 5, dorsal view. 18, portion near the 
middle of valve, X 0. (P. 177.)

19-28. M. auyulata, Sow. Upper Greensand, Blaekdown. (P. 177.)
10. Museum of Practical Geology, No. 20714. g , right valve, x 11; by dorsal 

view, x 11.
20. Sedgwick Museum. Left valve, x 11.
21. Sedgwick Museum, g , left valve, x 1-J- ; b, posterior view of same, X 11.
22. Sedgwick Museum. Right valve.
23. Museum of Practical Geology, No. 20717. Hinge of left valve, x 3.

Gunns— P tychomya, At/assi::.
21-20. RobinuJiiina (d’Orb.). Lower Greensand. Sedgwiek Museum. (P. 

179.)
24. Pcnia-bed, Atlierfield. g , right valve ; 6, dorsal view.
25. Pmut-bed, Atlierfield. Left valve.
20. Ferruginous Sands, Shanklin. Hinge of right valve.





(Inuts— DosiNiorsis, (Joiirad.

F ig s .
1— (>. IK snhrutimda (Sow.). Upper Greensand, Blackdown. Sedgwick 

Museum, Cambridge; except lig. 2, British Museum, No. LI 7007. 
(1\ 181).

1, 2, 6. Right valves.
3. Interior of right valve x lg  

4, 5. Left valves. 5 b, interior of 5 a.

7— 10. I), cajtrrata (Sow.). Upper Greensand, Blackdown. Sedgwick Museum.
(P. 182).

7,8. Right valves. 7 b, hinge x lg  
9, 10. Left valves. 10 h, interior of lOa ; 10 r, dorsal view.

( /<‘iius— C y n u m k r i a ,  ( 'uuntd.

11— 18. C. (Cijrloritmia) veclritsis (Forbes). Lower Greensand (Crackers), 
Atherfield. Sedgwick Museum. (P. 18-3.)

11, 12. Right valves. 11 />, dorsal view of 11 a.
13, 14. Hinges of right valves. 13, a small specimen x 2.
15, 10. Left valves.

17. Hinge of left valve x lg
18. Internal cast of right valve. Exact horizon not known.

10 — 20. C. (Ct/clnri.suta) [tarra (Sow.). Lower Greensand (Crackers), Atherfield. 
Sedgwick Museum. (P. 184.)

19a, right valve; b, dorsal view of both valves.
20. Hinge of right valve x 3.

21—23. Left valves. 21 b, part of 21 a near the ventral margin x 4.





C y rn i m 1 :1; ia (ronfiu u n i ) .

I 'V i S .

1— :>. C. ( ( 'i/rlorisiiKi) jtnrru (Sow.). Lowct Greensand (Crackers), Atlierfield, 
except fig. 8. Sedgwick Museum, Camln*idge. (P. 18 k)

1 a, left valve; b, anterior view’ of the same specimen.
2. Hinge of left valve1 X 3.
3. Pvnia-hod, East Shalford. Internal east of left valve.

I— (*>. ('. (Ci/rlnrisn/ti) rnhmwi/rits-is (d’Orb.). -1*, 5, ( 1liloritic Marl. (P. 180.)

4. Woolcomhe. Museum of Practical Geology, No. 18735. Bight valve, with
part- of the shell preserved.

5. Maiden Bradley. Museum of Practical Geology, No. 18746. a, internal
cast of right valve ; b, dorsal view of the same specimen.

<>. Cenomanian, Pollen. M. Fortin’s Collection. Left valve with shell 
preserved.

7— 15. ('. ( ( / aha (Sow.). Ppper (Jreensnnd, Blackdown. Sedgwick
Museum, except' figs. 11, I t, 15. (P. 187.)

7—0. Eight valves.
10. Hinge of right valve x 2.
11. Left valve. Museum of Practical Geology, No. 10774.
12. Dorsal view’ of hoth valves.
13. Hinge of left valve x 1\.
14. The Tvpe of TY//mx snbj;m.<, Sow. Bristol Museum. (P. 180.)
15. The Tvpe of Vrnu* intmrma. Sow., somewhat crushed. Bristol Museum.

('It'll Its— ChKMKNTIA, d m  if.

1C, 18. C. ( Fluri'ulin) Ulmnlniiin (d’Orb.). Lower Greensand (7Vr/m-bcd),
Atlierfield. Sedgwick Museum. 1(5, 17, right valves; 18 a, left
valve; l>, dorsal view of the same specimen— the lunule is drawn 
from another specimen. (P. 180.)

1 <)_20. C. ( Via m i I in) oralis (Sow.). Upper Greensand, Blackdown. Sedgwick
Museum, Cambridge, except figs. 20, 2-1, 20. (P. 101.)

1U —22. Bight valves. 2u, Museum of Practical Geology, No. 10778.
23. British Museum, No. L I0444. Interior of right valve.
24. Hinge of right valve x l.\.
25 <?, loft valve ; 5, dorsal view’ of the same specimen.
2ti. Museum of Practical Geology, No. P>814. Hinge1 of left valve X 1£.



2 4 2 6 2 5 a 2 5 b



( t e n u s — C ai.lista , M a r c h .

Fics.

1— <i. C. i i h i i i a  (Sow.). Upper Greensand, Blackdown. Sedinvick Museum,

1 </, ri^ht valve; b, ornamentation on the postero-ventral part x 0.
Hinne of valve. The part anterior to the middle of the anterior pit is

drawn from another specimen.
3—G. Left valves, 3 b, interior of on ; 3 c, dorsal view of 3 a ; 4 by anterior view 

of 4 a.

(IcuilX— PlvOTOCAKUI A, 1 try  r ich .

7. /'. <n t ' j l i c d , Woods. Lower Greensand (Crackers), Atlierfield. Sedgwick
Museum, n, left valve X f ;  h , dorsal view X 1. (1\ 101.)





Fins.
1.

P rotocardia (coutiuucil).

1\ (nnjlica, Woods. Lower Greensand (Crackers), Atherfield. Sedgwick 
Museum, Cambridge. Right valve. (P. 101.)

2, o. 1}. splueroidca (Forbes). Lower Greensand (Pcrua-bed). (P. 105.)

2. Sandown. British Muslim), No. LS247. a, left valve; b, dorsal view id* the 
same specimen. x

'S. Atherfield. York Museum. </, left valve; posterior view of the same, x !,.

4. /\ sp. Upper Greensand, Haldon. British Museum, No. L I 70-Id.
Right valve. (P. 10b.)

5. 1\ sp. Speeton Clay (zone of Hclcmnitcs hifrntlis), Speeton. Mr. Lamp-
lugli’s Collection, u, right valve X 2 ; 5, dorsal view of both valves 
X 2. (P. 107.)

(!. I\ Ililhum  (Sow.). Upper Greensand, Blackdown. Sedgwick ]\Iuscum. 
a, left valve; />, posterior view of a ;  r, part of the posterior area 
X 4. (P. 107.)



C RETAC E OU S LA M ELLIB RAN C HI A



P rotooardta (ronfhuml).
Fi.is,
1— Ci. P. TTilhnni (Sow.). Upper Greensand, Blaekdown. Sedgwick Museum,

Cambridge. (P. 197.)

1. Left valve.
2, d. Right valves.

4. Interior of left valve, 
r#. Hinge of right valve.
(I. Dorsal view of both valves.

(Innm— C arpi cm , Linn,vim.

7— 10. C. Ibbrluoni, Forbes. Lower Greensand (Crackers), Atlierfield. Sedg
wick Museum, Cambridge. (P. 201.)

7 o, right valve; b, dorsal view of both valves; r , posterior view; d y anterior 
view; c, portion of ornamentation of posterior area, x I ;  / ,  ornamentalion 
near tin* middle of the ventral border x 4.

S, 0. Right valves.
10. Left valve.

11. C. ColInhUiiiim, d’Orb. Lower Greensand, Upwarc. Sedgwick Museum.
n, right valve; b, dorsal view of both valves; r, posterior view; 
il, ornamentation of posterior area X 4 ; c, ornamentation near the 
mid-ventral border X 4. (P. 204.)

12. C. sp. Lower Greensand, Seend. Museum of Practical Geology, No.
21274. a, right valve; b, dorsal view. (P. 20 I-.)

14— lb. C. liiroitinisr, Woods. Chalk Rock, Cuckhamsley. Sedgwick Museum. 
(I*. 204.)

14c,  internal cast of right valve x 11 ; h} anterior view of the same x 11.
14. Internal cast of left valve X 1.1.
br>. Ornaimmtation drawn from a wax mould of an external cast x G.

10. C. sp. ('balk Rock, Cuckhamsley. Sedgwick Museum. Internal cast. 
n, right valve; b, dorsal view of both valves. (P. 205.)

17. C. sp. Upper Chalk (zone of Brie m nil fUn niucriiiinln), Norwich. British 
Museum, No. L194I4. Internal cast, n, left valve; b, dorsal view 
of both valves ; c, posterior view. (P. 205.)

IS, 19. 0. {<irnnoamliiuii) jirohosridrinii, Sow. Upper Greensand, Blackdown.
Sedgwick Museum. (P. 205.)

15. Right valve. The anterior marginal part is drawn from another specimen.
Id. L««tft valve. Dorsal part decorticated.





Oahmitm (continual).
Flos.

1— d. C. ((Iriinocariliuiii) prohoscblanu, Sow. Upper Greensand, Blackdown. 
Sedgwick Museum, Cambridge. (P. 205.)

1 a, right valve; b, anterior view of the same.
2 a , interior of left valve ; b, dorsal view of the same.
3. Hinge of right valve.

(Inins— Tore ASIA, Mnnicr-Cltnlnins.

4— G. T . Lmt.sihdri (Sow.). Lower Greensand, Stock Orchard, near Caine. 
Internal casts. (P. 207.)

4. Both valves. Museum of Practical Geology, No. 22720.
5. Lower valve. Museum of Practical Geology, No. 22721. x t.
0. Upper valve. British Museum, No. 88825.

(Irims— GviiOPLEritA, Douvillt'.

7. 0 . cornucopia* (d’Orb.). Chloritic Marl, Mclbury Park. Museum of
Practical Geology, No. 22140. right valve; b, posterior view of 
both valves. (P. 208.)

8— 13. (t. incr/niroslnitii (Woodw.). Upper Chalk (zone of Bdem nitdln mucro-
nntn), Norwich. 8— 10, British Museum, No. 21002. 11— 13,
Norwich Museum. (P. 200.)

8 a, right valve ; h, posterior view of both valves ; r, ornamentation of right 
valve x 8.

0 <f, loft valve and umbo of right valve ; b, posterior view of both valves.
10. Ornamentation of right valve near the ventral margin x 12.
11. Right valve. Internal cast.
12. Anterior view of both valves. Internal cast.
13 n, left valve and umbo of right valve; b, posterior view of both valves 

Internal cast.





G VUOI'LE[TitA (cantill nnl).
F igs.

]. G. sp. Upper Chalk (zone of Actinuamuu' plains), Seaford. Mr. F. R. B. 
Williams  ̂ Collection, a, left valve and unibonal part of right valve; 
l>, posterior view of both valves; r, ornamentation of left valve X 3 ; 
d, ornamentation of right valve X 3. (P. 210.)

G a m s — CoitcriiA, I t r n j n i a - c .

2— 5. G. unjnluta (Phill.). Speeton Clay, Speeton. 2, 5, Sedgwick Museum; 
3, 4, Mr. Lamplugh’s Collection. (P. 210.)

2 (?, left valve ; b, dorsal view of both valves ; c, anterior view, x 5.
3, 4. Left valves x 5.

5. Right valve x 5.

0— 12. G. s t r in t n lu , Sow. Lower Greensand (Atherfield Beds), East Shill ford ;
except 7 and 12, from the Crackers, Atherfield. Sedgwick Museum. 
X 5. (P. 212.)

b—10. Right valves. 0 b, dorsal view of 0 a.
11 a, left valve ; b, dorsal view of both valves.
12. Anterior view of both valves.

13. C. sp. Lower Greensand, Punfield. Museum of Practical Geology, 
No. 22723. Right valve, the posterior part broken, X 5. (P. 213.)

14— 10. C. t janlt imi , Piet, and Camp. Gault, Folkestone. X 5. (P. 214.)

14. Sedgwick Museum, a, right valve; b, dorsal view of both valves; c, anterior 
view.

15, lb. Museum of Practical Geology, Nos. 22727, 22728. Left valves.

17— 22. C. truncutu, Sow. Upper Greensand, Blackdown. Sedgwick Museum. 
X 5. (P. 215.)

17—10. Right valves.
20, 21. Left valves. 20 5, dorsal view of 20(7.

22(7, posterior view of left valve x 5; 5, ornamentation near the middle of the 
ventral margin x 10.

23— 28. C. (‘Injuns, Sow. Upper Greensand, Blackdown. Sedgwick Museum.
X 5. (P. 210.)

23—2b. Right valves.
27. Anterior view of both valves.
28(7, left valve and umbo of right valve; 5, dorsal view of a.





F igs.
1—3.

4.

Genus— P haros, Leach .

P. Warbnrtoni (Forbes). Lower Greensand (Crackers), Atherfield. 
Sedgwick Museum, Cambridge. 1, 3, right valves; 2 a, left valve; 
2b, dorsal view of 2 a ; 2c, portion of anterior part X 8. (P. 217.)

Genus— S olecurtus, de B la ln d lle.

8. (Azor?) Pelai/i, d’Orb. Upper Greensand, Blackdown. Sedgwick 
Museum. Right valve. (P. 218.)

5, <5. 8 .?  (Azor?) Acteon, d’Orb. Left valves. 5, Upper Greensand, Haldon;
British Museum, No. 34801. 6, Cenomanian, Dunscombe ; Sedgwick
Museum. (P. 219.)

Genus— L eptosolen, Conrad.

7, 8. L. Dujdniauus (d’Orb.). Gaidt, Black Veil. Sedgwick Museum. 7, 
right valve; 8, left valve. (P. 219.)

Genus— P anopea, Menard de la  Grotje.

9— 14. P. aunjitis (Brongn.). Lower Greensand (Crackers), Atherfield. Sedg
wick Museum, Cambridge. (P. 222.)

9. var. neocomiensis, Leyrn. a, left valve; b, dorsal view; c, ornamentation 
x 8.

10. var. a. Left valve.
11. var. a. a, right valve ; b, dorsal view.
12. Eight valve.
13. var. neocomiensis, Leyrn. a, left valve; b, ornamentation X 4.
14. a, right valve; b, dorsal view.





P a n o p e a  (continued).
F igs.

1— 8. P. {/inr/itis (Brongn.). 1— 5, Lower Greensand, Atherfield. C— 8, Upper
Greensand, Blackdown. (P. 222.)

1. Crackers. Sedgwick Museum. Left valve.
2. Crackers. Sedgwick Museum. Kigkt valve.
3. var. -plicata, Sow. Perna-bed. Sedgwick Museum. Internal cast. Right

valve.
4. var. ]>1icata, Sow. Probably Perna-bed. York Museum, a, right valve;

b, dorsal view.
5. Lobster clay. Sedgwick Museum. Internal cast. Right valve.
b. var. plicata, Sow. British Museum, No. L577. a, left valve; 6, dorsal 

view ; c, hinge of same.
7. var. plicata, Sow. British Museum, No. L17122. Right valve.
S. Short form of var.plicata, Sow'. British Museum, No. L17120. Left valve.



v o i . n  p l a t : XXXVI



PLA TE X X X V IL

F igs.

P a n o p e a  {continued).

1— 5. P. maudihahi (Sow.).
Internal casts.

Upper Greensand. Sedgwick Museum, Cambridge. 
(P. 228.)

1. Vent nor.
2. Devizes.
3. Vent nor.
4. Devizes.
5. Ventnor.

a ,  right valve; b, dorsal view. 
Right valve.
Left valve.

a ,  right valve ; b, anterior view. 
Right valve.

(>. P. o n d i i *, Sow. Upper Greensand, Blackdown. The Type. Bristol 
Museum, a , portion of left valve; />, dorsal view. (I\ 22\).)





F igs.
P a n o p k a  {continued).

1. I\ Mrffrri, Woods. Upper Greensand, Blackdown. Sedgwick Museum,
Cambridge, a, right valve; />, dorsal view. (P. 229.)

2. P. spilsbiunsis, Woods. SpilsUy Sandstone, Donnington. Sedgwick
Museum. Internal cast, n, right valve ; b, dorsal view. (P. 222.)

(ienns— M a r t k s ia , Leach .

— Uh roustricta (Phill.). 3— (3, Speeton Cla}% Speeton. 7— 10, Gault, 
Folkestone. Mainly internal casts. (P. 231.)

3. York Museum. Right valve.
4. British Museum, No. L21(>07. Right valve, x l.\.
5. Sedgwick Museum, a, right valve ; b, dorsal view of both valves. x 1
(>. Sedgwick Museum, a, left valve, x U  ; 6, anterior view, x l i  ; c, portion

of shell near the ventral margin x 10.
7. Museum of Practical Geology, No. 23487. Right valve. x U,
8. British Museum, No. L4997. Left valve with shell preserved. x 2.
9. British Museum, No. L4997. a, anterior view ; b, dorsal view. Part of the

shell is preserved. x 2.
10. Museum of Practical Geology, No. 23480. Right valve.

11. M. prisca  (Sow.). Hytlie Beds of Maidstone. Museum of Practical 
Geology, No. 23474. Internal cast of right valve. (P. 232.)

12, 13. M. ? mtmulti (Sow.). Chalk Rock, Cuckhamsley. Sedgwick Museum.
12, internal cast; a, left valve; h, dorsal view; e, anterior view. 13, 
right valve— drawn from a wax mould of the exterior, partly restored. 
X  2. (P. 233.)

tlenits—-Trim's, Gobi.

14, 15. T. I hi I In si (Walker). Lower Greensand, Potton. Sedgwick Museum.
Internal casts. 14, the Type; a, right valve; h, dorsal view. 15, 
right valve. X  2. (P. 233.)

1(>, 17. T. sp. Gault, Folkestone. X 14. (P. 234.)
1(3. British Museum, No. L4£»t»(i. «, right valve, with part of shell preserved ;

b, dorsal view.
17. Sedgwick Museum. Internal cast of left valve.

18. T. sp. Upper Greensand, Blackdown. British Museum, No. 24335. 
Left valve, x  1^. (P. 235.)

19, 20. J\? ampkisbsena (Goldf.). Upper or Middle Chalk, Sussex. Sedgwick
Museum. (P. 235.)

Gen ns— T Eli e d o , Lin mens.

T. gaulfina, Woods. Gault, Folkestone. Museum of Practical Geology, 
No. 23485. Right valve. X 2. (P. 237.)



V c l . l l  P L A T E  X X X V

Vlll



G en u s— P i.ectomya, da L o rio l .
F igs.

1. I\ avi/lica, Woods. Lower Greensand (Crackers), Atlierfield. Sedgwick 
Museum, Cambridge. a, right valve; h, ornamentation X 10. 
(P. 238.)

Genus— A natina , Lamarck.

2— 1. A. (Ccrcami/a) <jnnjUis, Piet, and Camp. Lower Greensand. (P. 239.)

2. Per na-bed, Isle of Wight. British Museum, No. L430. Right valve.
3. Crackers, Atlierfield. Sedgwick Museum, a, part of left valve ; b, dorsal

view ; c, ornamentation near the antero-ventral margin x 12.
4. Crackers, Atlierfield. Sedgwick Museum, a, left valve ; b, ornamentation

near the antero-ventral margin x 10.

5. A. (Ccrcomi/a) sp. Upper Greensand, Isle of Wight. British Museum, 
No. 48020. Internal cast, a, right valve; h, dorsal view. (P .239 .)

0. A. {Ccrcumija) sp. Upper Greensand, Warminster. British Museum, 
No. 88926. Internal cast of part of right valve. (P. 240.)

Gen a s— T11 r ac i a , Leach.

7— 9. T. Pliillijixi, Rom. Speeton Clay, Speeton. (P. 240.)

7. Mr. Stather’s Collection. </, right valve ; b, dorsal view.
8. Sedgwick Museum. Right valve.
9. Sedgwick Museum. Left valve.

10. T. rotnndata (Sow.). Hytlie Beds, Lympne. Museum of Practical Geology, 
No. 23470. a, right valve; b, dorsal view. (P .2 4 1 .)





Fios.
1— 3.

4— G.

7— 9.

10— 13.

T hracia ( r o n t i )iHfid) .

T. Robinald!na ? (d’Orb.). Lower Greensand, Atlierfield. Sedgwick 
Museum. (P. 242.)

1. Perna-beA. a, left valve; b, dorsal view.
2. Crackers. Left valve.
3. Crackers. Right valve.

T. Sanctie-Crnna, Piet, and Camp. Gault. Left valves. 4, Folkestone; 
Sedgwick Museum, o, Black Y en ; Museum of Practical Geology, 
No. 23484. G, Folkestone; Museum of Practical Geology, No. 1GG2. 
(P. 243.)

T. sp. 7, 8, Gault, Black Yen; Museum of Practical Geology, Nos. 23482, 
23483, left valves. 9, Upper Greensand, Black down; Museum of 
Practical Geology, No. 19813; a, left valve; b, dorsal view. (P. 243.)

T. rurinifeni (Sow.). Chalk Marl. (P. 244.)

10, 11. Ventnor. Sedgwick Museum. Right valves.
12. Chard. Museum of Practical Geology, No. 23500, a, right valve; 5, 

dorsal view.
13. Near Beamilister. Museum of Practical Geology, No. 23499. Ornamenta

tion x 12.

(trims— V H (> i > a i >< > my A, Sowerby.

l\ (fi(f<t a fra (Sow.). Lower Greensand (Crackers), Atlierfield. Sedgwick 
Museum. Right valve. (I\ 24-0.)

1 1,





P holadomya (continued).
F ig s .

1. P. i/if/antea (Sow.). Lower Greensand (Crackers), Atherfield.
Museum. Dorsal view of specimen figured on Plate X L.

Sedgwick 
(P. 246.)

2, 3. P. Cornueliana (d’Orb.). Lower Greensand (Crackers), Atherfield. Sedg
wick Museum, Cambridge. 2 a, right valve; b, dorsal view; 3, right 
valve. (P. 245.)

4. P. spcetonmxis, Woods. Speeton Clay, Speeton. Museum of Practical 
Geology, No. 23620. a, left valve; b, dorsal view. (P. 248.)

5. P. Martini, Forbes. Lower Greensand (Crackers), Atherfield. Sedgwick 
Museum. Right valve. (P. 249.)

(>. ]\ Fain-ina, d’Orb. Gault, Black Ven. Sedgwick Museum. Right valve,
compressed dorso-ventrally. (P. 250.)

7— 9. P. decnssata (Mant.). Chalk Marl. (P. 250.)

7. Eastbourne. Sedgwick Museum. Right valve.
H. Ventnor. Sedgwick Museum. Dorsal view.
It Ventnor. Sedgwick Museum. Anterior view.



V 6 1 11 P L A .T E  XLl



Z F,r-S-
1. /\ decassntn (Mant.)

(P. 250.)

Pll<>I,An<>.MYA (cun I in lied) .

Chalk Marl, Chertsey. York Museum. Left valve.

2. Id. cnrdufn, Tate. Upper Chalk (White Limestone, /.one of l.leleiniiifella 
mncroimtu), Tamlacht, co. Derry. Museum of Practical Geology, 
No. 23G28. a, left valve; b, dorsal view; c, anterior view. (P. 258.)

Genas— M yopiiolas, Done Hie.

3. M. sp. r/’. semicostata (Agassiz). Lower Greensand, Furze Hill, Faringdon.
Sedgwick Museum. Internal cast, a, right valve; b, dorsal view. 
(P. 253.)

( ie u  u s— Goniomya, A i j a s s i:c.

4, 5. (J. Archiaci (Piet, and Ren.) Lower Greensand (Crackers), Atherfield.
Sedgwick Museum. Right valves. 4 b, dorsal view of 4 a. (P. 254.)

0, 7. G. M ailleaua (d’Orb.). Sedgwick Museum. 0, Base of Chalk Marl, Chard;
a, part of left valve; b, dorsal view.. 7, Upper Greensand, near 
Maiden Bradley; right valve. (P. 255.)



V o l l l  P L A T E  X L 11



(U’mi*— P leukomya , Atjtissi:;.

F ig s .
1, 2. ]\ Orbigniann (Rouillier). Spilsby Sandstone, Donnington. Sedgwick

Museum, Cambridge. 1 a, right valve; 1 b, dorsal view. 2, orna
mentation X 1 2 ; a, near middle of valve; 5, near the ventral 
margin ; r, between n and h. (P. 25b.)

Genus— LlOPISTHA, M eel\

3, 4. L. ( Psilomi/a) gigantea (Sow.). Upper Greensand, Blackdown. Sedgwick 
Museum. o a ,  left valve; b, hinge of the same. 4, umbo of right 
valve X  b. (P. 257.)

5. L., sp. Red Limestone, Hunstanton. British Museum, Xo. 83028.
//, right valve ; b, dorsal view ; r, ornamentation x  b. (P. 258.)

Gen us— Cr sr i uak i a, Na nlo.

b. G. SabuutUuna (Piet, and Camp.). Gault, Folkestone. Museum of
Practical Geology, Xo. 23821. u, left valve X 1^; 5, dorsal view
X  U . (P. 2590





L iohstiia (continual).

F igs.
1, 2.  L. (Psilnmjia) gigantra (Sow.). Upper Greensand, Blackdown. Sedgwick 

Museum, Cambridge. 1 a, right valve; 1 b, dorsal view of the same. 
2, left valve. (1\ 257.)

CI'SPIDAHIA (cuutiitunl).

0. C. Sabaudiami (Piet, and Camp.). Gault, Folkestone. Sedgwick Museum. 
</, right valve; 5, ornamentation X 5. (P. 25b.)

4. C. VHihtbtta (Sow.). Gault, Folkestone. Sedgwick Museum. Right 
valve. (P. 200.)

5, 0. C. jnilclmi (Sow.). 5, Upper Chalk, Norwich. Norwich Museum, a ,
internal cast of right valve; b, dorsal view. 0, Chalk Rock, Henley 
Park; Sedgwick Museum, from Mr. L. Treacher’s Collection; right 
valve. (P. 200.)

7. C. pulchra /  (Sow.). Upper Greensand, Devizes. British Museum, No.
L21785. Internal cast, somewhat crushed, e, right valve; b, dorsal 
view. (P. 2<>1.)

8. C. ? sp. Chalk Marl, Ventnor. British Museum, No. 08200. (P. 201.)





F igs.
1, 2.

( j p ) U ( s —Ixo(’ERAMUS, S o i r e r b i f .

1. neocomirnxis, d’Orb. 1, Hythe Beds, Lympne. Museum of Practical 
Geology, No. 2113:3. Left valve. 2, Lower Greensand, Atlierfield. 
Sedgwick Museum, Cambridge. Right valve. (P. 2f>2.)

3— 7. 7. Salonwui, d’Orb. Mantmillttiis bed, Copt Point, Folkestone. Sedgwick
Museum. Internal casts of left valves. 4/v, dorsal view of 4a . 
(P. 203.)

8— 10. 7. anglicms*, Woods. (P. 264.)
8. Red Limestone, Hunstanton. Sedgwick Museum, a, part of right valve;

b, dorsal view,
9. Gault, Folkestone. Sedgwick Museum. Left valve.

10. Gault, Folkestone. British Museum, No. L9665. Right valve.

11. 7. CO lim it rim s , Park. Gault, Folkestone. British Museum, No. L5002.
Left valve. (P. 265.)





Ixocekamrs (continual).
F igs.

1— 10. I. concent ricus, Park. 1— 7, Gault, Folkestone. 8— 10, Upper Green
sand, Blackdown. (P. 205.)

1. British Museum, No. L5002. Right valve and umbo of left valve.
2. Sedgwick Museum, Cambridge. Right valve and umbo of left valve.
3. Sedgwick Museum, a, left valve; b, dorsal view of the same.
4. Sedgwick Museum. left valve; b, anterior view of both valves.
5. Sedgwick Museum, a, left valve, b, dorsal view of both valves.
6. Sedgwick Museum. Right valve.
7. Sedgwick Museum. Left valve.
8. Museum of Practical Geology, No. 21183. a, right valve; b, dorsal view of

the same.
9. Sedgwick Museum. at right valve and umbo of left valve; 6, dorsal view of

both valves.
10. Bristol Museum, a, right valve and part of displaced left valve ; 6, anterior 

view of both valves.





F igs.
1, 2.

I x o c e r a M r s  (continued.)

I. eoneoitricuK, Park. 1, Upper Greensand, Blackdown. Bristol 
Museum. Left valve. 2, Red Limestone, Hunstanton. Sedgwick 
Museum, Cambridge. Left valve. (P. 265.)

6— 14. 7. concentricus var. toibsulcatns, Wiltsli. Gault, Folkestone. Left
valves. (P. 268.)

3, 4. Sedgwick Museum, Cambridge.
5. Museum of Practical Geology, No. 21154.
6. British Museum, No. L5003.

7—9. Sedgwick Museum.
10. British Museum, No. L9664.

11—13. Sedgwick Museum.
14. Museum of Practical Geology, No. 21153.

15— 20. /. suJcatus, Park. Gault, Folkestone. 15, British Museum, No.
L11797 ; a, left valve; b, right valve; c, dorsal view. 10—20,
Sedgwick Museum. 10, 18—20, left valves; 17, anterior view*
(P. 209.)





Fius.
1.

I noceramus (continued).

/. ten nix, Mant. Red Limestone, near Louth. Sedgwick Museum, 
Cambridge, a, left valve ; l>, dorsal view. (P. 271.)

2, 3. I. G rippxi, Mant. Upper Greensand (zone of Pecten as per), Warminster. 
(P. 273.)

2. Museum of Practical Geology, No. 18898. a, right valve ; b, dorsal view.
3. High variety. Sedgwick Museum. Right valve.

4, o. I. Orippsi var. reachensis, Eth. Lower Chalk (zone of liolaster 
subr/lobosus), Blue Bell Hill, Burham. 4, British Museum, No. 
L1038G. Left valve. 5, Mr. Dibley’s Collection. Right valve. 
(P. 278.)





IXOC E 1( A M U S (ra nfhlUCil).

1. < 'rijipxi var. rcachrnxix, Etli. Lower Chalk (zone of Ilolastrr xiibgluboxus), 
Blue Bell Hill, Burham. British Museum, No. L10387. Right 
valve. (P. 278.)

7. H llirriihji’i, "Woods. Lower Chalk. Sedgwick Museum, Cambridge. 
(P. 278.)

2. Chalk Marl, Hunstanton, u, left valve; 6, hinge of the same.
I), t. Totternhoe Stone (zone of llnlustcr subylobosus), Burwell. o, one of the 

types; a, left valve; by dorsal view of the same. 4, Right valve.

/. pidus, Sow. Lower Chalk. (P. 270.)
5. Zone of Hulaster subglobosus, Burham. British Museum, No. -i4t>8o. Right

valve.
6. Locality unknown. British Museum, No. L2225i). Left valve.





Fius.

1— C).

I nocekamrs (cun(inucil).

/. hbiatns (Schlotli.). Middle Chalk. (P. 281.)
1. Lucidity imknowu. British Museum, Nu. L20943. Left valve.

2, 3. Eastbourne. Sedgwick Museum. *2, Left valve. 3, Eight valve.
4. Zone of lihijnchondla Cuvivri, Blanc Nez, Pas de Calais. Sedgwick 

Museum. Hinge and anterior margin of right valve,
o. Plumpton. British Museum, No. 58bl. The specimen figured by Mantel), 

Foss. S. Downs, pi. xxvii, fig. 3, p. 21b. Eight valve.
0. Middle Chalk, near Warminster. Dr. Blackmores Collection. Eight 

valve.



CRETACEOUS LAM ELL1BRANCHIA



I noceeamus {continued.)
F igs.

1— 4. 7. incomtans, Woods. Upper Chalk. (P. 285.)

1 . S u s s e x  ( p r o b a b l y  f r o m  t h e  z o n e  o f  T e r e b r a t u l i n a  l a t a  o f  M a i l i n g ) .  B r i t i s h

M u s e u m , N o .  L 2 0 9 5 5 .  T h e  o r i g i n a l  o f  I .  L a m a r c k i ,  S o w e r b y ,  in  D i x o n ,  

4 G e o l .  S u s s e x , ’ p i .  x x v i i i ,  f ig . 2 9 .  R i g h t  v a l v e .

2 .  Z o n e  o f  H o l a s t e r  p l a n u s ,  S w a f f h a m , N o r f o l k .  N o r w i c h  M u s e u m , a ,  l e f t

v a l v e ; b , a n t e r i o r  v ie w  o f  t h e  s a m e .

3 .  Z o n e  o f  A d i n o c a m a x  q u a d r a t u s , E a s t  H a r n h a m ,  S a l i s b u r y .  D r .  B l a c k m o r e ’ s

C o l l e c t i o n ,  a ,  r i g h t  v a l v e ;  b , l e f t  v a l v e ;  c , p o s t e r i o r  v ie w  o f  b o t h  v a l v e s .

4 .  S a m e  z o n e , e t c .  a ,  l e f t  v a l v e  ; b , d o r s a l  v i e w ; c ,  a n t e r i o r  v ie w .

5. 1. inconrtans var. striatiis, Mant. Zone of M icraster cor-anyuinum,
Southeram. British Museum, No. 4768. The Type of 7. striatus, 
Mant. a, left valve; b, dorsal view of the same. (P. 292.)





F igs.
1.

IXOCER AMI'S (continued).
I. inconstant var. striatus, Mant. Upper Chalk, Norfolk (probably zone 

of Holasfer jdanus, SwafFham). Norwich Museum, a, right valve; 
b, posterior view. (P. 292.)

2, 3. 7. inconstant var. saruinentit, Woods. Zone of Adinocamax quadratics,
East Harnham. Dr. Blackmore’s Collection. 2a, right valve; 2b, 
dorsal view; '3a, left valve; 3b, dorsal view. (P. 293.)

4 —6. /. Lam ardd , Park. Zone of Ilolaster -planus. (P. 307.)

4 .  N e w m a r k e t .  S e d g w i c k  M u s e u m , C a m b r i d g e ,  a, l e f t  v a l v e  ; b, r i g h t  v a l v e

w i th  u m b o  o f  l e f t  v a l v e ; c ,  a n t e r i o r  v ie w .

5 .  S t o n e h a l l  p i t ,  D o v e r .  C o l l i e r i e s ’ M u s e u m , D o v e r ,  N o .  2 1 3 4 .  a , l e f t  v a l v e  ;

b, p o s t e r i o r  v ie w .

6 .  S h a k e s p e a r e ’s  C l i f f ,  D o v e r .  C o l l i e r i e s ’ M u s e u m ,  D o v e r ,  N o .  2 1 3 3 .  a ,  r i g h t

v a l v e  w i t h  u m b o  o f  l e f t  v a l v e ; b, p o s t e r i o r  v ie w .



4 . B ro c k ,  del. London Stereoscopic Co. In



IXOC E K A M U S (CO lit i HU fid) .

I. Lamarclci var. Websteri, Mant. Upper Chalk. (P. 318.)

1 . U p p e r  p a r t  o f  z o n e  o f  H o l a s t e r  p l a n u s ,  B o r s t a l  p i t .  M r .  D i b l e y ’s  C o l l e c 

t i o n .  R i g h t  v a l v e .

2 .  Z o n e  o f  M i c r a s t e r  c o r - t e s t u d i n a r i u m , C h e l s h a i n ,  S u r r e y .  B r i t i s h  M u s e u m ,  

N o . L 2 1 7 6 .  a ,  r i g h t  v a l v e  ( t h e  a n t e r i o r  p a r t  c o n c e a l e d  b y  f l i n t )  ; 

b , p o s t e r i o r  v ie w .

3. I. Lamarclci, Park. Southeram, Lewes (probably zone of Holaster 
planus). British Museum, No. 4767. The Type of I. undidatus, 
Mant. a, left valve ; ft, dorsal view. (P. 319.)

4— 6. 1. Lamarclci var. apicalis, Woods. (P. 319.)

4 .  Z o u e  o f  l i l u j n c h o n e l l a  C u v i e r i ,  H i t e h i n .  S e d g w i c k  M u s e u m , a ,  r i g h t  v a l v e ;  

b , a n t e r i o r  v ie w .

5  Z o n e  o f  R l n / n c h o n e l l a  C u v i e r i , P e t e r ’s  p i t ,  B u r h a n i .  M r .  D i b l e y ’s  

C o l l e c t i o n .  L e f t  v a l v e .

6 .  Z o n e  o f  H o l a s t e r  p l a n u s ,  N e w m a r k e t .  S e d g w i c k  M u s e u m , a ,  l e f t  v a l v e ;  

b , a n t e r i o r  v ie w .

7. I . Lam arcki var. C arieri, Sow. Zone of Terebratuliiia lata , Royston.
Sedgwick Museum. Right valve. (P. 320.)

8. 7. cord-ifarm is, Sow. Zone of M icraster cor-anfjuinum, Gravesend.
British Museum, No. 43277. The Type, r/, left valve; ft, dorsal 
view of both valves. (P. 334.)

F igs.

L 2.





I noceramus {continued).

I . LamarcJci, Park., var. Swaffliam, Norfolk (probably zone of Holaster 
planus). Variety connecting I. LamarcJci with I . cordifonnis. 
Norwich Museum, No. 3298. a , right valve; 5, anterior view.
(P. 335.)

2— 4. 1. cordifonnis, Sow. Upper Chalk. (P. 334.)

2 .  Z o n e  o f  Micrcister cor-anyuinum, G r a v e s e n d .  S e d g w i c k  M u s e u m . R i g h t  

v a l v e .

3 ,  4 .  S a m e  z o n e , M i c h e l d e v e r .  D r .  B l a c k m o r e ’ s  C o l l e c t i o n .  3 a ,  l e f t  v a l v e ; 

3 b ,  d o r s a l  v ie w  o f  b o t h  v a l v e s  ; 4 ,  r i g h t  v a l v e .

5— 7. L costellatus, Woods. Chalk Rock. (P. 336.)

5 .  C u c k h a m s l e y .  S e d g w i c k  M u s e u m , a ,  l e f t  v a l v e  ; b, a n t e r i o r  v ie w .

6 ,  7 .  B l o u n t ’ s F a r m ,  M a r l o w .  M u s e u m  o f  P r a c t i c a l  G e o l o g y ,  N o s .  2 5 5 1 0 ,  

2 5 5 1 1 .  6 a ,  r i g h t  v a l v e  ; 6 5 ,  a n t e r i o r  v ie w  ; 6 c ,  d o r s a l  v ie w  ; 7 ,  r i g h t  v a l v e .

8. I. tubercuJatus, Woods. Upper Chalk (zone of Actinocamax quadratus), 
Brighton. Brighton Museum. Part of right valve. (P. 302.)





(Iruns---0 STREA, [j'nuueiLS.
F igs.
1— 3. (K Walkeri, Keep. Lower Greensand, Upware. Sedgwick Museum,

Cambridge. (P. 300.)
1 . T h e  T y p e .  a ,  r i g h t  v a l v e ;  6 , l e f t  v a l v e  ; e , a n t e r i o r  v ie w .

2 ,  3 .  I n t e r i o r s  o f  l e f t  v a l v e s .

4— 0. 0. ceslcularis, Lam. (P. 300.)
4 .  P r o b a b l y  z o n e  o f  H u l a s t e r  p l a n u s ,  S w a f f h a m , Norfolk. N o r w i c h  M u s e u m ,

N o .  3 2 9 0 .  Y o u n g  i n d i v i d u a l  a t t a c h e d  t o  M i c r a s t e r .  R i g h t  v a l v e  a n d  

p o r t i o n  o f  l e f t  v a l v e .

5 .  G a u l t ,  F o l k e s t o n e .  S e d g w i c k  M u s e u m , a , r i g h t  v a l v e ;  b ,  a n t e r i o r  v ie w

s h o w i n g  l e f t  v a l v e  a l m o s t  e n t i r e l y  a t t a c h e d  t o  a  f l a t  p o r t i o n  o f  I n o c e r a m u s .

6 .  Z o n e  o f  B e l e m n i t e l l a  m u c r o n a t a ,  N o r w i c h .  D r .  R o w e ’s C o l l e c t i o n ,  A t t a c h e d

o b l i q u e l y  t o  a  B e l e m n i t e l l a .  a ,  r i g h t  v a l v e ;  b , a n t e r i o r  v ie w .

7 .  Z o n e  o f  A c t i n o c a m a x  y u a d r a t u s , E a s t  H a r n h a m .  D r .  B l a c k m o r e ’s C o l l e c 

t i o n .  a ,  r i g h t  v a l v e ;  b , a n t e r i o r  v ie w  s h o w i n g  t h e  l a r g e r  p a r t  o f  t h e  l e f t  

v a l v e  a t t a c h e d  t o  a  f l a t  I n o c e r a m u s .

8 ,  9 .  Z o n e  o f  H u l a s t e r  s u b y l o b o s u s ,  B l u e  B e l l  H i l l ,  B u r l i a m .  B r i t i s h  M u s e u m ,  

N o s .  L  1 0 4 0 8 ,  L  1 0 4 0 9 .  8 ,  9 a ,  l e f t  v a l v e s ; 9 6 ,  d o r s a l  v ie w  o f  9 a ,  s h o w i n g

t h e  s m a l l  s u r f a c e  o f  a t t a c h m e n t .

10— 14-. 0 . vesiculosa (Sow.) Upper Greensand. Left valves. (P. 374.)
1 0 .  Z o n e  o f  P e c t e n  a s p e r , B a l l a r d  D o w n . S e d g w i c k  M u s e u m . 6 , p o s t e r i o r  v ie w .

1 1 .  Z o n e  o f  P e d e n  a s p e r , W a r m i n s t e r .  M u s e u m  o f  P r a c t i c a l . G e o lo g y ,

N o .  2 5 9 4 2 .

1 2 .  Z o n e  o f  S c h l c e n b a c h i a  r o s t r a t a , I s l e  o f  W i g h t .  S a m e  m u s e u m , N o .  2 5 9 3 6 .

6 , p o s t e r i o r  v ie w .

1 3 .  Z o n e  o f  S c h l o e n b a c h i a  r o s t r a t a , P o t t e r n e .  S a m e  m u s e u m , N o .  2 5 9 3 2 ,

6 , p o s t e r i o r  v ie w .

1 4 .  Z o n e  o f  S c h l o e n b a c h i a  r o s t r a t a , D i n t o n .  S a m e  m u s e u m , N o .  2 5 9 3 8 .

6 , p o s t e r i o r ;  c ,  i n t e r i o r .



13 a 13 b 1 4  a

12 a

1 4  b

1 2  b

1 4  c

H R F T  AT. F O U R  T.AMELLIBRAMCHIA .



2— 16.

O strea (continued).

O. resiculosa (Sow.). Upper Greensand (zone of Srhlcvnbachia rostrata), 
Dinton. Museum of Practical Geology, No. 259-17. a, left valve; 
/>, posterior view. (P. 374.)

0 . canaliculatn (Sow.). (P. 375.)
2. Ctault, Folkestone. Museum of Practical Geology, No. 20819. a, left 

valve ; 5, right valve.
3—5. Gault, Folkestone. British Museum, Nos. L 4927, L 23044. 3a, left valve ;

35, dorsal view. 4, interior of left valve. 5, interior of right valve.
<>. Upper Greensand (zone of Pecien asper)y Warminster. Sedgwick Museum, 

u, left ; b, right valve.
7. Zone of Holaster subglobosiiSy Burwell. Sedgwick Museum. Left valve.
8. Melbuurn Rock, Hitchin. Sedgwick Museum, a, left valve; 5, anterior

view.
9. Uintacrinus band, Devizes Road, Salisbury. Dr. Blackmore's Collection.

Left valve.
10, 11. Zone of Adinocamax quadrat us, East Harnham. Dr. Blackmore’s Collec

tion. 10a, left valve; 105, portion x 5. 11a, right valve and part of
left valve; 115, posterior view.

12. Same horizon and collection. West Harnham. a, left valve ; 5, posterior 
view.

13. Zone of Adinocamax quadrat us, Marwell, Hants. Sedgwick Museum.
Left valve.

14, 15. Zone of Belemnitella mucronata, Norwich. Dr. Rowe’s Collection. 14a, 
15a, left valves; 145, 155, right valves and parts of left valves.

10. Zone of Belemnitella mucronataf Alderburv Well. Dr. Blackmore’s Collec
tion. Left valve.

17— 1U. (). semi piano, Sow. Upper Clialk. (P. 370.)
17. Zone of Belemnitella mucronata, Norwich. Norwich Museum, No. 2135. 

Left valve.
18. Same horizon, locality and museum. No. 2130. a, right valve; 5, left 

valve.
19. l ri n i n e r i i i n s  band, Thanet coast. Dr. Rowe’s Collection.

5. left valve.
a, right valve;





Ostrea (rontinurd).

0 . scmiphma, Sow. Upper Chalk. (P. 379.)
1—4 Zone of Belemnitella mucronata, Norwich. Norwich Museum. 1 a, 2a. '3a, 

4a, right valves, 16, 2b, 3b, 4b, left valves.
•r). Uintacrinus band, Thanet Coast. Dr. Rowe's Collection, a, left valve ;

b, interior of the same; c, right valve of the same specimen.
0. Zone of Belemnitella mucronata, Hartford Bridge, Norwich. Dr. Rowe's 

Collection, a, right valve; b, left valve.
7. Same zone, Norwich. Norwich Museum, a, left valve; b, interior of the 

same.
8, lb Uintacrinus band, Thanet coast. Dr. Rowe’s Collection. 8, 9a, right 

valves ; 96, left valve.
10 — 1*2. Zone of Belemnitella mucronata, Norwich. Sedgwick Museum, Cambridge. 

10, 1 la, 12, right valves ; 116, left valve; 126, posterior view of 12(7.
13. Same zone and locality. Norwich Museum, No. 2130. Right valve.





O strea (continued).
F igs.

1— 5. 0. semijtlamt, Sow. Zone of Belemnitclla mucrvnata, Norwich. (P. 379.)
1. Sedgwick Museum, a, right valve ; b, anterior view.
2. Norwich Museum, No. 2129. a, right valve; left valve; c, anterior

view.
3. Dr. Rowe’s Collection. Right valve.
4. Norwich Museum. One of the types of 0. ahvformis, Woodward (pi. vi,

fig. 3). a, right valve; b, interior.
5. Norwich Museum, No. 2085. Right valve.

0— 9. 0. sanim em is, Woods. Zone of Actinocamax quadratic, East Harnham.
Dr. Blackinore’s Collection. 6, right valve; 7a, 9, left valves; 
7b, posterior view of 7a ; 8, right valve. (P. 387.)

10— 13. 0. incurva, Nilss. Right valves. (P. 388.)
10, 11. Totternhoe Stone (zone of Holaster subglobosus), Burwell. Sedgwick 

Museum.
12. Zone of Terebratulina lata, South Devon Coast. Dr. Rowe’s Collection.
13. Zone of Actinocamax quadratus, East Harnham. Dr. Blackmore’s

Collection.





Ostrea (continm’rf).
F igs.

1— 10. 0. incurra, Xilsson. Upper Chalk. Right valves, except 13r. (P. 388.)
1. Zone of Micraster cur-anguinum, Croydon. Sedgwick Museum.

2, 3. Uintacrinus band, Devizes Road, Salisbury. 26, posterior view of 2a. 
Dr. Blackmore’s Collection.

4, 5. Zone of Aetinocamax guadratus, Wliaddon. Dr. Blackmore’s Collection.
6—11. Zone of Aetinocamax guadratus, East Harnliam. Dr. Blackmore’s Col

lection. 66, posterior view of 6a.
12—16. Zone of Belemnitella mucronata, Norwich. 12, Museum of Practical 

Geology, No. 25983 ; the left valve is entirely attached to a slightly convex 
surface. 13, Dr. Rowe’s Collection ; 136, interior of right valve 13a ; 13c, 
area and hinge of left valve. 14, Norwich Museum. Type of 0. triangu
laris, Woodward, pi. vi, fig. 7 ; 146, posterior view showing portion of 
Inoccramus to which the left valve was entirely attached. 15, Norwich 
Museum ; exterior and interior of a right valve. 16, Sedgwick Museum, 
Cambridge.



CRETACEOUS LA M ELL1BR A N C H IA .



F igs.

1— 15.

Ostivka (continued).

0. Bouchrroni, Coq. Upper Chalk. (P. 391.)
1. Zone of Actinocama.e quad rat it*, Wield. Mr. Brydone’s Collection. Left 

valve, 16, posterior view.
2 - 4 .  Zone of Marsujjites tedudinarius, Brighton. 2, 3, Brighton Museum.

4, British Museum, No. L 11795. Left valves. 36, posterior view of 3a.
5. Uintacrinus baud, Thauet coast. Dr. Rowe’s Collection, a, left valve; 6, v

right valve ; c, anterior view.
6. Zone of Marsuj)ites testudinarius, Brighton. Brighton Museum, a, left

valve; 6, posterior view; c, right valve.
7. Zone of Micraster cor-anguinum, Loam Pit Hill, Lewisham. Sedgwick

Museum. Left valve.
8, 9. Z >ne of Micraster cor-anguinum, Gravesend. 8, Museum of Practical 

Geology, No. 25977. 9, Sedgwick Museum. Left valves; 86, posterior
view of 8a.

10 — 13. Uintacrinus band, Tlianet coast. Dr. Rowe’s Collection. 10a, right valve 
and margin of left valve ; 106, posterior view of 10a. 11, left valve with
large surface of attachment ; 6, posterior view. 12, left valve. 13a, right 
valve; 136, anterior view of both valves showing large surface of attach
ment.

14. Zone of Miautster cor-anguinum, Loam Pit Hill, Lewisham. Sedgwick
Museum. Left valve.

15. Uintacrinus band, Devizes Road, Salisbury. Dr. Blackmore’s Collection.
Left valve. 6, posterior view.

Ui—19. 0. liinaht, Xilss. Zone of 0. hin<ttay Trimingliam. Mr. R. M. Brydone’s
Collection. Left valves. (P. 393.)
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F k 1 8 .

1— <».

OSTREA (c<infillVf‘<l).

0. lunata, Nilss. Zone of 0. hinatn, Trimingham. 1, 5, 6, Mr. R. M. 
Brydone’s Collection. 2—4, Sedgwick Museum. 1«, 2—5a, tin, 
left valves. 1/;, right valve of l a ;  \r, anterior view of la . bb, 
right valve of bn. 6b, anterior view of Oa. (P. 393.)

Clcnns— E xogyra, Sag.

7—11. E. tubcrculifera, Koch and Dunk. Lower Greensand. (P. 404.)
7 .  C r a c k e r s ,  A t h e r f i e l d .  B r i t i s h  M u s e u m ,  N o .  L 6 4 6 1 .  a ,  r i g h t  v a l v e ;  b ,  le f t

v a l v e .

8 .  P m i a - b e d ,  E a s t  S l u i l f o r d .  S e d g w i c k  M u s e u m . L e f t  v a lv e .

9 — 1 1 .  H y t h e  B e d s ,  L y m p n e .  M u s e u m  o f  P r a c t i c a l  G e o l o g y ,  N o s .  2 5 9 5 7 ,  2 5 9 5 8 ,  

2 5 9 6 8 .  L e f t  v a l v e s .  1 1 « ,  i n t e r i o r  o f  1 1 6 .

12. E. sigmohlea, Reuss. Zone of Micraster cor-anguinum, Boxford. Mr.
LI. Treacher’s Collection. Right valve. (P. 419.)

13. E. s i n u n t a  (Sow.). P e r n n - bed, Atherfield. British Museum, Xo. L 030G.
Left Active. Variety of the Ixcigata form with ribs. (P. 395.)

8njiph-ntentarg figures.

14—17. Grenella orbicularis (Sow.). Upper Greensand (zone of Srhhvnbachin 
rustrata), Blackdown. Sedgwick Museum. 14, 10, right valves. 
15, 17", left valves. 17b, dorsal view of 17a. x 2. (P. 423.)

18. 1’cclen (Chlamgs) britanniciis, Woods. Zone of Micrastcr cor-anguinum,
Bromley. Sedgwick Museum, a, right valve ; b, portion above the 
middle of the valve x 5. (P. 424.)

19. Lima (Limea ?) sp. Speeton Clay, Speeton. Sedgwick Museum, a,
right valve; b, portion x G. (P. 425.)

20, 21. Crassatellites ? eguisulmtus (Woods). Chalk Rock, Cuckhamsley. Sedg
wick Museum. 20, left valve; 21, internal cast of right valve. 
(P. 426.)





F igs.
1.

4.

5, G. 

7—9.

10.

11, 12. 

13. 

1 I. 

15 — 17. 

IS, 10.

Siippleinentari/ Fi</ it its.

Crassntf'llites ? equisulcatvs (Woods). Chalk Rock, Cuckhamsley. Sedg
wick Museum. Internal cast. a, right valve; b, dorsal view. 
(P. 420.)

Ci/prina Meijcri, Woods. Periia-bod, Sandown. 2, Sedgwick Museum. 
2<i, left valve ; l>, dorsal view ; <■, hinge, 3, Museum of Practical 
Geology, No. 10747. Right valve. (P. 427.)

Ci/prina ? rectiana (Forb.). Lower Greensand (Crackers), Atherfield. 
Sedgwick Museum. a, left valve; b, dorsal view; e, portion x 4. 
(P. 427.)

UnieanVuim ? compression, Woods. Lower Greensand (Crackers), Ather
field. Sedgwick Museum. ha, 0, left valves, bb, dorsal view of 
bn. (P. 42S.)

ITiiicar<Unm ? MaiUeanum (d’Orb.). Base of Chalk (zone of Schhen- 
bachia rarians). 7, Beaminster; Oxford Museum; right valve. 
8, Cerne Abbas; Oxford Museum; left valve, internal cast. 9, 
Maiden Newton. Sedgwick Museum, a, left valve ; b, dorsal view. 
(P. 128.)

TeUirta ? phaseolimi (Pliill.). Speeton Clay, Speeton. York Museum. 
Perhaps the type. Internal cast, a, left valve; b, dorsal view. 
(P. 129.)

Tellina ■! siibjibasrolinii (d’Orb.). Gault, Folkestone. 11, British 
Museum, No. L 4982; a, right valve; b, dorsal view. 12, Sedgwick 
Museum ; left valve, x 1-J. (P. 430.)

Cijprimeria (Ci/ch>risma) stibmersa (Sow.). Upper Greensand (zone of 
Schlaoibach in rnstrafa), Blaekdown. Exeter Museum. <i, left valve; 
b, dorsal view; r, hinge x 2. (P. 431.)

Tapes (Jcauotia) sp. Upper Greensand (zone of Sehhvnbachia rostrata). 
Blaekdown. British Museum, No. L 17225. a, right valve; b, 
posterior part x 4. (P. 431.)

Tji’jitosnlni ? rectamjnhtris (Woods). Chalk Rock, Cuckhamsley. Sedg
wick Museum. Internal casts. 15, right valve. 10, dorsal view 
of both valves. 17, left valve., (P. 432.)

Thracia ? ijracilis (Sow.). Upper Greensand (zone of Schlmibachia 
rostraln), Blaekdown. Sedgwick Museum. 18u, right valve; 18f>, 
dorsal view. 19, left valve. (P. 432.)
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