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ABSTRACT

This paper 1s the tourth of a series dealing with the systematic revision
of the European Cretaceous Chlamydinae (Pectinidae, Bivalvia, Mollusca).
Two European and one Tethyan species of the genus Merklinia SoBeTZKI,
1960 (M. aspera (LAMARCK, 1819), M. variabilis (vON HAGENOW, 1842),
M. perornata (COTTREAU, 1922)) are described.

RESUME

Ce travail est la quatrieme partie d’une série traitant de la révision
systématique des Chlamydinae (Pectinidae, Bivalvia, Mollusca) du Crétacé
européen et africain. Deux espéces européennes et une du domaine de la
Téthys du genre Merklinia SoBeTzZKI, 1960 (M. aspera (LAMARCK, 1819),
M. variabilis (voN HAGENOw, 1842), M. perornata (COTTREAU, 1922))
sont décrites.
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ZUSAMMENFASSUNG

Dieser Arbeit ist der vierte in einer Serie von systematischen Revisionen
der europidischen und afrikanischen Kreide Chlamydinae (Pectinidae,
Bivalvia, Mollusca). Zwei europiischen und eine Tethys-Art der Gattung
Merklinia SoBetzki, 1960 (M. aspera (LAMARCK, 1819), M. variabilis
(voN HAGENOW, 1842), M. perornata (COTTREAU, 1922)) sind beschrieben.

INTRODUCTION

The present paper is the fourth of a series on the subfamily Chlamy-
dinae (cf. DHONDT, A. V. 1972 a and 1972 b, 1973).

Merklinia SoBetzki, 1960 is discussed as a genus and an emended
diagnosis is given. Three species are described.

The methods and the aims are described in DHoNDT, A.V. 1972 a
(p. 2).

One species formerly described as a « mutatio » is given species rank
(M. perornata).
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SYSTEMATIC DESCRIPTIONS

Abbreviations

See in DHONDT, A. V. 1972 a (p. 4) and in 1973 (p. 4).

Additional Abbreviations

R. E. : Ruhrlandmuseum Essen/Ruhr, G. F. R.
Hann. : Geologisches Landesamt fiir Bodenforschung, Hanover, G.F. R.
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Signs in Synonymy Lists

See in DHONDT, A. V. 1972 a (p. 5).

Family PECTINIDAE RAFINESQUE

Subfamily CHLAMYDINAE voN TEPPNER, 1922 em. SoBeTzKI, 1961

Genus Merklinia SoseTzki, 1960

Type species : Pecten asper LAMARCK, 1819 (O.D.).

Emended diagnosis (1) : Acline, rounded-triangular to almost orbicular,
equilateral shells; the umbo is straight; the apical angle varies from
approximately 75°, on small specimens, to 120°, on large ones; the auricles
are relatively small : the anterior auricle of the right valve has a byssal
sinus that is relatively shallower on large than on small specimens; the
other auricles are almost right-angled and subequal; the macrosculpture
consists of well developed spine-bearing ribs (10 to 20) which are sub-
divided into a varying number of side-riblets : extreme subdivision of
the ribs near the pallial margins results in an intricate structure of lobes
of various degrees at this margin; lunulate areas are present at both sides
of the umbo; they are covered with fine striae (pl. II, fig. 2B).

SoBETZKI considered Merklinia as a subgenus of Chlamys (1960, p. 67).

In DHONDT, A. V. 1973 (p. 4) I redefine Chlamys and the related genus
Mimachlamys.

— Merklinia differs :

— from Chlamys in having an almost suborbicular rather than an
elongated-ovoid shape, and in having a generally much wider
apical angle and subequal auricles;

— from Mimachlamys in being more orbicular, in having fewer and
more complex strongly developed ribs and subequal auricles. How-
ever, shape (orbicular or elongated) and apical angles (narrow
versus wide) as differentiating characteristics are to be used with
caution : in most Chlamydinae smaller (younger) specimens have
a more elongated shape and a narrower apical angle than larger
(older) specimens. This can be shown for two Merklinia species
by taking into consideration the smallest, the largest and the average
specimen in each sample :

(1) The original diagnosis by SOBETZKI is a description of the type-species and is not
applicable to any other species included in the genus by that author.
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M. aspera :

Tourtia de Tournai :

U.P.D. W. A. A. U.P.D./W.
12.5 mm 11.5 mm 87.0° 1.08686
73.0 mm 78.0 mm 107.0° 0.93559

av. 51.6 mm 52.0 mm 99.6° 0.99231 (n = 13)

Warminster - Upper Greensand :

15.7 mm 14.4 mm 83° 1.09027
92.0 mm 96.8 mm 104° 0.95041
av. 51.1 mm 52.1 mm 98° 0.98062 (n = 23)

M. variabilis :

Upper Maastrichtian, Sint Pietersberg :

7.4 mm 5.9 mm 739 1.25423
12.3 mm 11.4 mm 88° 1.07894
av. 9.8 mm 8.4 mm 83° 1.16666 (n = 12)

— Merklinia also differs from Chlamys in having a very complex rib-
structure. In the Chlamys species that have a relatively intricate rib-
structure (Chlamys faujasi (DEFRANCE), Chl. elongata (LAMARCK), see
in DHONDT, A. V. 1973, pp. 6-28) the pallial margin is more or less
in one plane; and in Chlamys species there is a very deep and probably
functional byssal sinus.

Within the Chlamydinae, Merklinia could also be compared to Lyro-
pecten (Aequipecten) or Chlamys (Aequipecten) (Treatise on Invertebrate
Paleontology, p. N 355). This last assimilation I consider to be incorrect
because in Aequipecten left and right valves have differently sculptured
ribs and intercostal intervals; their auricles are very rarely right-angled,
but always have on the anterior side of the right valve a relatively deep
and functional byssal notch and never lunulate areas.

However, Lyropecten (Aequipecten ?) ternatus (MUENSTER in GOLDFUSS)
(see DHONDT, A. V., 1972b, p. 42, pl. II, III) has a ribstructure almost as
intricate as that of Merklinia.

Merklinia has different characteristics from all other Cretaceous Chla-
mydinae and should therefore be considered as a separate genus.

Whether, as SoBeTZKI, V. A. 1960 (p. 68) thinks, the ancestry of Merk-
linia lies within the Aequipecten fibrosus group, I cannot decide for lack
of comparative material.
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No possible descendants of Merklinia are known from Tertiary strata;
Pectinidae are rare in Paleocene European strata and none of them are
comparable with Merklinia.

Merklinia aspera (J.B. Lamarck, 1819)
(Pl. 1, Fig. 1a, 1b)

. 1813 — Pecten scaber

. 1813 — Pecten triplicatus

v . 1819 — Pecten

asper

. 1820 — Pectinites asper

1822 — Pecten
1822 — Pecten

. 1825 — Pecten
1832 — Pecten

v . 1833 — Pecten

? 1837 — Pecten
(1837) — Pecten

Al. Brong.

(1839) — Pecten

1839 — Pecten
1841 — Pecten
. 1846 — Pecten

. 1846 — Pecten
v . 1847 — Pecten

(1849) — Pecten
(1850) — Pecten
(1850) — Pecten

1852 — Pecten

(1854) — Pecten
(1855) — Pecten
(1857) — Pecten

1863 — Pecten
(1866) — Pecten

asper
asper

asper
asper
asper

asper
asper

asper

asper
asper

asper

asper
asper

asper
asper
asper

asper

asper
asper
asper
asper
asper

Lam.
Lamk.
Lamk.

Lam.
var. minor

Lamk.
Lamck.
Lamarck

Lam.
Lamarck

Lk.
Lamarck
Lam.

Lam.

Lam.
Lam.
Lam.
Lam.
Lamck.

R. PULTENEY, p. 107, f. 4 of

pl.

R. PULTENEY, p. 108, f. 5 of
pl.

J. B. LAMARCK, p. 180, n° 8.

E.T. vON SCHLOTHEIM, p.
226.

J. b C, SOWERBY, p. 95,
pl. 370, £ 1.

A. BRONGNIART, p. 320, 603,
pi 5, L 1.

M. DEFRANCE, p. 261.

G.P. DESHAYES, p. 728.

A. GoLpruss, p. 38, pl. 94,
21 AT

F. DujARDIN, p. 228.

A. D’ArcHIAC, p. 187.

A. D’ArcHIAC, p. 287, 301,
305.

H. B. Gemnrrz, p. 23.

F. A. ROEMER, p. 53.

A.E. Reuss, p. 30, pl. 40,
I8

H. B. GeiNiTz, p. 469.

A. D’ORBIGNY, p. 599, pl
434, f. 1-6.

H. G. Bronn, p. 920.

H. B. Genirz, p. 184.

A. D’ORBIGNY, p. 168, n°
475.

R.. Kuer, p. 317, pl. 17,
f. 6.

J. Morris, p. 175.

G. CorTtEAU, p. 116.

H. Coquanp, p. 57, 62.

A. KunTH, p. 724.

C. GIEBEL, p. 48.
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(1868) — Pecten asper Lamk.
. 1870 — Pecten asper Lamarck

(1871) — Pecten (Chlamys) asper
Lam.

. 1872 — Pecten asper Lamarck

(1875) — Pecten asper Lamk.

1876 — Pecten asper
(1877) — Pecten asper Lam.
. 1878 — Chlamys asper (laps. cal.)
Lamarck
1893 — Pecten asper Lam.
(1897) — Pecten asper Lam.
(1897) — Pecten (Chlamys) asper
Lam.
(1901) — Pecten asper Lam.
(1901) — Pecten asper
. 1902 — Pecten (Aequipecten)
asper Lamarck

(1904) — Pecten
. 1911 — Pecten

1913 — Pecten
. 1918 — Pecten
(1929) — Pecten
(1931) — Pecten
(1931) — Pecten

1933 — Pecten

Lam.

. 1939 — Pecten

asper

asper Lamk.
asper Lam.
asper Lm.
(Chlamys) asper
asper Lam.
asper

(Chlamys) asper

(Aequipecten)

asper Lam.

. 1939 — Pecten (Chlamys)
saxonicus

(1939) — Pecten (Aequipecten)
asper Lam.

. 1940 — Chlamys (Aequipecten)
scabra (Pulteney)

(1957) — Chlamys Asper d’Orb.

(1958) — Chlamys asper d’Orb.

(1959) — Chlamys asper

. 1961 — Chlamys (Merklinia)
aspera (Lamarck)

(1964)c — Pecten (Aequipecten)

asper Lam.
(1966) — Pecten asper Lam.

P. M. DuncaN, p. 46.

F. J. PicteT & G. CAMPICHE,
pp- 208-209.

F. StoLiczka, p. 428.

H. B. GemNrrz, p. 198.

F. L. CorNET & A. BRIART,
p. 118.

H. DEickEg, p. 26.

De CossiGNy, p. 323.

E. BayLE, pl. 122, f. 1.

R. MICHAEL, p. 234.
W. F. Humg, p. 550.
W. F. HuME, p. 559, 564.

A. MICHALET, p. 589.

J. CornEr, p. B.56, B.58.

H. Woobs, pp. 186-188, pl.
35, f. 12, pl. 36, f. 1 a-b,
2-4.

J. J. Jaun, p. 298.

A. FrrtscH, p. 45, f. 204.

P. N. TSCHIRWINSKY, p. 39.

J. Favrg, pl. 9.

C. P. NicoLesco, p. 772.

B. KOKOZYNSKA, p. 668.

A. BeNort, p. 79.

W. HAENTZSCHEL, p. 127.

E. DACQUE, p. 45, pl. 2, f. 4,
o351,
E. DACQUE, p. 48, pl. 4, {. 6.

R. MARLIERE, p. 245.

L.R. Cox, p. 125, pl. 7, f. 4,
)

L. Cayrux, p. 13.

L. CayEux, p. 11.

S. FABRE-TAXY, p. 164.

V. A. SoBeTzKI, pp. 38-40,
pl. 3, f. 7-10, pl. 4, f. 1-4.

H. ArNoOLD, p. 317.

J. SvoBopA et al., p. 493.
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(1966) — Pecten asper P. CrLET, p. 223.
. 1968 — Cllamys (Aequipecten) S.1. PASTERNAK et al., pp.
aspera (Lamarck) 158-159, pl. 33, £ 8,9

Nomenclative Note

Opinion 311 (vol. 8, p. 367, 1954) has decided that Pecten asper is
the official name; Pecten scaber and Pecten triplicatus are on the list of
rejected names.

Location of type-specimens

Pecten scaber and P. triplicatus : lost, see Cox, L. R. 1940 (p. 125).
Pecten asper : Muséum d’Histoire naturelle in Geneva; lectotype (here
chosen) : the specimen figured on pl. 9, fig. 22 in FAVRE, ]. 1918.

Stratum typicum :

Pecten scaber and P. triplicatus : not indicated by the author.
P. asper : not indicated; as the type-locality is in the Cenomanian type-
area, it can be considered to be Cenomanian.

Locus Typicus:

Pecten scaber and P. triplicatus : Melbury (Dorset, Great Britain).
P. asper : near La Ferté-Bernard (Département de la Sarthe, France).

Original description

Pecten asper Peigne rude.

« P. testd suborbiculari, utrinqué convexid : radiis 20 ad 22 sulcis longitudinalibus
divisis, imbricato-squamosis, scabris.
List. Conch. t. 470, f. 28.

Habite ... Fossile des environs de la Ferté-Bernard, département de la Sarthe.
Mus. no . Cabinet de M. MENARD et le mien. Ce peigne semble étre I’analogue
fossile de notre P. asperrimus qui vit dans les mers de la Nouvelle Hollande. Largeur,
90 millimétres. »

Additional description

Numbers of specimens studied : 452

BritiRh s At .. s Saer s 235w s w5 e 19
o L T TS 4
Belgian Cenomanian ... ... ... coo vor e 28
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British Cenomanian

(Czech Cenomanial ool o e 5,050 waevas
East German Cenomanian .. ... «eslises s
French Cenomanian

PolishiCenamanian oo vt ol a5 s
Ukrainian Cenomanian

West German Cenomanian

Belgian Turonian

East German Turonian

French  TUTORIBN e o ihadr v st
West German Turonian

Measurements :

118
4

7
105
10
3
112
26
4
10
2

— Tourtia de Tournai : Cenomanian specimens from Hainaut in Belgium :

U.P.D. varies from 12.5 mm to 77 mm; av. 51.6 mm (n
W.

13)

varies from 11.5 mm to 92 mm; av. 56.1 mm (n = 19)
A.A. varies from 87° to 108°; av. 99.3° (n = 12)
Ribnumber varies from 15 to 22; av. 18.7 (n = 19)

— Warminster, Great Britain (Upper Greensand) :

U.P.D. varies from 15.4 mm to 92.0 mm; av. 51.55 mm (n = 24)
varies from 14.4 mm to 96.8 mm; av. 56.20 mm (n = 32)
A. A. varies from 83° to 111°; av. 99.0° (n = 30)
Ribnumber varies from 15 to 18; av. 16.5 (n = 31)

W.

— Shaftesbury, Great Britain (Cenomanian) :

U:P.D. W. A. A.
— 68.7 mm —
— 74.5 mm —

69.2 mm 71.6 mm 104°

45.1 mm 44.1 mm 95:5¢

— Wilmington, Great Britain (Cenomanian) :

U.P.D. W. A. A.

— 53.8 mm —_
89.6 mm — 111°
89.6 mm — 110°

Ribnumber

18
17
16
17
14

Ribnumber

18
17
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U.P.D. Ww. A. A. Ribnumber
58.4 mm — 102° 18
72.4 mm 74.4 mm — —
79.2 mm 81.3 mm 102° —
79.2 mm 81.3 mm 105° —

- 60.7 mm 108° 16

Note : usually U.P.D. > W. on small specimens;
U.P.D. = W. on medium sized specimens;
19

D. < W. on large specimens.

The averages stated above for specimens from the Tourtia of Tournai
and from the Upper Greensand in Warminster give an incorrect idea;
they are too high for W. values : many large specimens miss the umbonal
region and their U.P.D. cannot be measured when their W. still can,
and this explains the higher W. values.

Description :

Diagnosis. — Merklinia-species covered with 12-22 radial ribs,
subdivided into many side-riblets with small scales or spines. At the
apical margins well developed striated lunulate areas are present; the
striae are perpendicular to the U. P. D. axis of the shell. Both valves are
rather convex, the right valve rather more so than the left.

The ribs are angular and equal in shape on both valves; near the umbo
they are undivided; further away from it side-riblets appear on the ribs;
their number can reach five per rib side; on the valve, considered as a
whole, there is no uniformity in this respect; all ribs are covered with
spinules of different sizes and in varying number; on small valves these
spinules are relatively larger than on larger valves; they are more scale-
like than spine-like on right valves.

The intercostal intervals are smooth, except for poorly developed
concentric growthlines.

On small valves the intervals are relatively broader than on larger
valves, because on the former the ribs are undivided, whereas on the
latter they are subdivided and thus the intervals seem narrower.

Almost all auricles are right-angled; the anterior auricle of the right
valve has a shallow byssal sinus; all auricles are covered with a varying
number of radial, spinule bearing riblets.

The lunulate areas are well developed and are as long as the apical
margins; they follow the base of the auricles and end at the umbo. They
are present at the anterior and posterior side of the shell and on both
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valves; the lunulate areas of the right and left valves are the reflection
of each other and the striae which cover them seem to continue from one
valve to the next.

Discussion

Variability :

The ribnumber in Merklinia aspera is fairly variable; this can be
explained partly by the difficulty there is in counting the ribs when they
are strongly subdivided : side-riblets are, on some valves, almost as
strongly developed as the principal ribs. Small specimens of M. aspera
have almost no side-riblets : in the Musée géologique in Lausanne and
in the Muséum d’Histoire naturelle in Geneva there are a few specimens
which have only one side-riblet on each side of the principal ribs; on
these specimens the spinules of the principal ribs are much more developed
than those of the accompanying side-riblets or than those of principal
ribs on larger valves.

Synonymy :

For Pecten scaber and P. triplicatus PULTENEY, 1813 see Cox, L. R. 1940
(p. 125). Apart from this, Merklinia aspera is such a typical species that
no confusion has arisen in the literature.

As for Pecten (Chlamys) saxonicus E. DACQUE non ScuPIN, it is difficult
to reach a conclusion because the original specimen is a steinkern without
trace of ribornamentation (2).

Differentiation :

It is easy to differentiate Merklinia aspera from the other Merklinia
species, by the higher ribnumber of the former.

Stratigraphical and geographical distribution :

Albian : GREAT BRITAIN :
dispar-zone :
Haldon, Devon (B. M.)
rlolworth House Cliffs, Dorset (B M.)
Middle of North Dintar Pit, Wilts. (B. M.)
Punfield, Dorset (B. M.)
Rock Cottages, Evershott, Dorset (B. M.)

(2) Pecten saxonicus SCUPIN, 1913 : the original of this species is a roorly preserved
specimen kept in the Martin-Luther-Universitit-Halle-Wittenberg, Halle an der Saale
(G.D.R.).
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SWITZERLAND :
La Vraconnaz, Ste-Croix, Vaud (Mus. Laus.)

Cenomanian : BELGIUM :

Tourtia de Tournai :

Montignies-sur-Roc (I. R. Sc. N. B., U. C. L.)
Tournai (I. R. Sc. N. B., R. U. G.)

Meule de Bernissart :

Bernissart (I. R. Sc. N. B.)

CZECHOSLOVAKIA :

Pankratz (DR.)
Tyssa (DR.)

FRANCE :

Argers, Sainte-Ménehould, Marne (Ec. Min.)

Auberville, Calvados (B. M.)

Brionne, Eure (Mus. Gen.)

Bruneval, Calvados (U. C. L.)

Cabaresse, Pont-Saint-Esprit, Gard (B. M.)

Cap de la Heve, Seine-Maritime (B. M., DR., U.C. L.)

Caussols, Var (Musé, Coll. D’ORBIGNY)

Cauville, Calvados (U. C. L.)

Charny, Yonne (Mus. Gen.)

Cherré, Sarthe (Mus. Gen.)

Coulanges, Les Sablons, Orne (Ec. Min.)

Darnetel, Calvados (U. C. L.)

Dives, Calvados (U. C. L.)

Entre Dives et Villers, Calvados (U. C. L.)

Fécamp, Seine-Maritime (Mus. Gen.)

La Folletiere, Calvados (Hann.)

Hennequeville, Calvados (Mus. Laus.)

La Malle, Var (Musé. coll. D’ORBIGNY)

Le Havre, Seine-Maritime (B. M., Ec. Min. orig. BAYLE, pl. 122,
fig. 1, Mii., Mus. Laus., Musé. coll. D’ORBIGNY, Univ. Neuchatel)

Le Mans, Sarthe (Mus. Laus.)

Nogent, Marne (Mus. Laus., N. M. W.)

Octeville, Calvados (U. C. L.)

Rouen, Seine-Maritime (B., KO., Mus. Gen., Musé. coll.
D’ORBIGNY, N. M. W., U.C. L.)

Saint Jouin, Calvados (U. C. L.)

Saint Julien de Peyrolas, Gard (Mus. Gen.)

Saint Léonard, Fécamp, Seine-Maritime (Mus. Gen.)

Salazac, Gard (Ec. Min.)

Savigny, Ardennes (S. M.)

Seignelay, Yonne (Univ. Neuch.)

Terronne, Saint-Paul-Trois-Chateaux, Drome (B.)
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Vaches Noires, Calvados (B., B. M., Mus. Gen.)
Valbonne, Gard (Ec. Min., Mus. Gen.)

Villers, Calvados (Ec. Min., GH., U.C. L.
Vimoutiers, Orne (Mus. Laus.)

R. :

Boderitz, Dresden (DR.)

Leiteritz, Dresden (N. M. W.)

Neuleuteriz, Gossebaude (DR.)

Salzberg, Quedlinburg (B., DR.)

Rits

Bad Abbach (Mii.)

Essen/Ruhr (B., DR., KO., N.M.W., R.E., R.M.,, S. M., U.B.
original GoLDFuss, pl. 94, fig. 1)

Essen, Freiheit (R.E.)

Essen, Frohnhausen (B., R.E.)

Essen, Schacht Lohberg (R.E.)

Essen, Riittenscheider Briicke (R.E.)

Essen, Wattenscheid - Sevinghausen (R.E.)

Essen, Ziegelei Deimelsberg (R. E.)

Essen, Miilheim - Heissen (R.E.)

Essen, Miilheim - Mellingshofen (R.E.)

Graslitz (N. M. W.)

Kelheim, Regensburg (Mii. orig. DAcQuE, pl. 2, fig. 4)

Knertingen, Regensburg (B.)

Lappersdorf, Regensburg (B.)

Neukelheim (B., Mii. orig. DACQUE, sub Pecten (Chlamys) saxo-
nicus, pl. 4, fig. 6)

Priifening, Regensburg (Mii., orig. DACQUE, pl. 3, fig. 1)

GREAT BRITAIN :

Beer Head, Devon (S. M.)

Blackdown, Devon (B., Mus. Gen.)

Chard, Somerset (S. M.)

Devizes, Wilts. (B. M., S. M.)

Donhead St. Andrews, Wilts. (B. M.)

Dunscombe, Devon (S. M.)

Eggerdon Hill, Dorset (S. M.)

Handfast Point, Dorset (B.)

Horningsham, Frome, Wilts. (B. M., Sowerpy Coll.)
Humble Point, Rowtson, Seaton, Devon (B. M.)
Maiden Bardley, Wilts. (S. M.)

Maiden Newton, Dorset (S. M.)

Rocken End, St. Catherine’s Point, Isle of Wight (B. M.)
Shaftesbury, Dorset (B. M.)

Ventnor, Isle of Wight (B. M., S. M., Univ. Neuch.)
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Warminster, Wilts. (B. M., Mus. Laus., S. M. also orig. Woobs,
pl. 36, fig. 3 : B 46981, pl. 36, figs. 1 a-b : B 46979 - 46980)

White Cliff, Devon (B. M.)

Whitenothe, Dorset (B. M., S. M.)

Wilmington, Devon (B. M.)

PorLAND :
Burgberg near Niegoslawice (= Waltersdorf) (B.)
Laszna (= Raspenau) (B.)
Lwoéwek Slagki (= Lowenberg) (B.)
Mieroszow (= Friedland) (B., KO., Musé coll. D’ORBIGNY, Mus.
Gen.)
Nieder-Schénau, near Mieroszow (B.)

U..5. 5, R. &
Ukraine :
Jaryszow (B. M.)
Radzivilow (B. M.)

Turonian : BELGIUM :
A. plenus-zone :

Anderlues, Hainaut (I. R. Sc. N. B.)

Elouges, Puits 2 de Ferrand, Puits 4 de la Grande Veine, Hainaut
(I. R. Sc. N. B.)

Puits de Bernissart 4 et de la Grande Croix, Hainaut (I. R. Sc. N. B.)

FRANCE :

Assevent, Nord (I. R. Sc. N. B
Boussieres, Nord (I. R. Sc. N.
Gussignies, Nord (L. R. Sc. N.
Sassegnies, Nord (I. R. Sc. N.

)
B.)
B.)
B.)
G.D.R. :

A. plenus-zone :

Gossebaude, Leiteritz, Elbstollen (DR.)

G.F.R. :
Neuburg a. d. Donau (Mii.)

Merklinia perornata (J. CorTrReAu, 1922)
(PL. 11, Fig. 2a, 2b)

v . 1890 — Chlamys Dujardini A. PErON, pp. 235-236, pl.
27, . 14.
non 1841 Pecten dujardini A. ROEMER (= Lyropecten (Aequipec-
ten ?) ternatus (MUENSTER in GOLDFUSS, 1833)).
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? 1916 — Pecten (Aequipecten) F. FrecH, p. 277, pl. 15,
asperulinus f. 2a-b.

non 1871 Pecten (Chlamys) asperulinus F. StoLiczkA (= Lyro-

pecten (Aequipecten ?) ternatus (MUENSTER in GOLD-

FUSS)).
v . 1922 — Pecten (Chlamys) J. CorTrEAU, p. 33, pl. 3,
Dujardini Roem. mut. £ 77
perornata nov.
(1931) — Pecten (Chlamys) E. Bassg, p. 47.

Dujardini Roem. mut.
praeornata (laps. cal.)
Cottreau
v . 1933 — Chlamys Dujardini E. Bassk, p. 21, pl. 4, f. 7, 8.
Roemer mut
praeornata (laps. cal.)
Cottreau

Location of type-specimens

Muséum national d’Histoire naturelle (the specimens both of PEroN
and of COTTREAU), Paris.

Stratum typicum :

C. dujardini PERON non ROEMER : « Danien » (Maastrichtian).
« P. » perornata COTTREAU : Maastrichtian.

Locus typicus:

C. dujardini PERON non ROEMER : Bir Magueur (Tunisia).
« P. » perornata COTTREAU : Lokia (Malagasy Republic).

Original description

See in PERON, 1890 and CoTTREAU, 1922,

Additional description

Numbers of specimens studied : 24.

ALDErEn CampEnERY ... it sos vie’ are 32 5o 2
Ieaqi MAASITICRUAD .. .o voinse sas 4is vy - 1S
DRI G o i i i mns s s o >

B o o T o v e Wb e s haee wae 2
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Measurements :

Malagasy Maastrichtian :

U. P.D. W. A. A. Ribs S: Locality
38.0 mm 35.7 mm — 13 R Lokia
38.3 mm 354 mm 820 10 L Lokia
40.3 mm 39.7 mm —_ 11 R Lokia
— 39.6 mm — 10 L Lokia
47.2 mm 49.3 mm 930 10 | Lokia
40.6 mm 36.7 mm 91° 11 R? Ambondra
39.9 mm 37.7 mm 91° 11 L? Ambondra
— 40.7 mm —_— 10 R? Ambondra
—_ 40.9 mm —_ 11 L? Ambondra
Description :
Diagnosis. — Medium-sized Merklinia-species with 10-12 radial,

subdivided ribs, usually covered with small scales; lunulate areas present.

Both valves are rather convex, equilateral and covered with 10 to
12 radial ribs, which are rounded and not very elevated. The shallow inter-
costal intervals are as broad as or a little narrower than the ribs them-
selves; both ribs and intervals are covered with a large number of riblets :
on the ribs five or more, whereas in the intervals there are three or more.
The valves are concentrically striated and these striae are the origin of
the scales on all riblets; on the top of the principal ribs the scales can be
large and elongated, almost spine-like. The ribs of left and right valves
interlock : thus the intervals of one valve are the counterpart of the ribs
of the other valve. The auricles are relatively small; all of them are almost
right-angled; the anterior auricle of the right valve has a shallow byssal
sinus; all auricles are covered with radial riblets bearing small scales.

The lunulate areas bear striae and have the general shape described for
M. aspera.

Discussion

Variability :

I have seen only a limited number of specimens of this species. They
are slightly variable in ribnumber : 10 to 12 principal ribs; on a sample
from Iraq (15 specimens), the distribution is the following : 6 specimens
with 10 ribs, 8 specimens with 11 ribs, 1 which could not be counted.

As for the side-riblets, the variability is broader and probably depends
on the size of the specimens; I have only been able to count it on a sample
with specimens of approximately the same size and then the number of
riblets on the principal ribs varies from 5 to 9 and in the intercostal
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intervals from 3 to 7. The difference from other Merklinia species is that
in M. perornata the increase of side-riblets seems to occur at the same
moment in all the principal ribs.

Synonymy and differentiation :

Lyropecten (Aequipecten ?) ternatus (G. vON MUENSTER in A. GOLD-
Fuss, 1833) (see in DHONDT, A. V. 1972b, p. 42, pl. 2, fig. 3a, b, pl. 3,
fig. 1a-d) and Merklinia perornata (]. CoTTREAU) belong to different
genera, but nevertheless it is necessary to discuss them together, because
single valves of both species could be confused : both species have almost
the same rib number, and on top of the ribs are scales and spine structures;
some L. (A?) ternatus specimens have an orbicular shape as have all
M. perornata specimens; the auricles of M. perornata are relatively smaller
than those of L. (A?) ternatus, but except for the anterior right valve
auricle, which is elongated in the latter species, both species have similarly
shaped auricles.

The differences between both species are :

— in M. perornata ribs are equal on left and right valves, in L. (A ?) ter-
natus they are different;

— in M. perornata spines and spinules are never present and only scales
occur; in L. (A ?) ternatus one of the valves always bears spines;

— in M. perornata all ribs and riblets are covered with scales, in L. (A ?)
ternatus some riblets are smooth, and even on some valves all parts
of the ribs are smooth except the top of the principal ribs;

— in M. perornata there is no difference between the riblet on top of the
principal rib and the first side-riblet next to it; in L. (A?) ternatus
these two riblets are different in width and elevation;

— in M. perornata lunulate areas are always present; in L. (A ?) ternatus
I have never seen them;

— in M. perornata both valves are orbicular and convex; in L. (A ?) ter-
natus they are usually elongated and flattened;

— in M. perornata the anterior auricle of the right valve has a shallow
byssal sinus and otherwise has almost the shape of an equilateral
triangle; in L. (A ?) ternatus the same auricle has a deep byssal sinus,
is elongated and winglike, and hence its hinge-margin is much longer
than its apical margin.

In well preserved double valved specimens no confusion is possible
between both species, but when one possesses only one valve the confusion
is understandable. This could explain why A. PERON considered his speci-
mens as belonging to Pecten dujardini ROEMER (= L. (A?) ternatus
(MUENSTER in GoLDFuUSS). J. COTTREAU thought that Pecten asperulinus
StoLiczka, 1871 belonged to Merklinia perornata, but I consider it to be
a L. (A?) ternatus because its auricles and ribornamentation are as on
this last species.
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Merklinia perornata can be differentiated from the other Merklinia
species on the following characteristics :

— it has fewer and broader ribs than M. aspera;
— it has more rounded ribs without spines, unlike M. variabilis.

Palaeogeography :

M. variabilis and M. perornata are known from geographically distinct
regions : the former from the North European Cretaceous (boreal), the
latter from North and South East African and Middle Eastern Cretaceous
(Tethyan); both species have a number of common characteristics, which
makes it likely that they have a common ancestor close to M. aspera or
even that species itself, but that from there they were dispersed in different
regions and evolved slightly differently.

Generic attribution :

Pecten (Chlamys) perornata (J. COTTREAU, 1922) is very close to Pecten
asper LAMARCK, 1818 which is the type-species of Merklinia V. A. SOBET-
zKi1, 1960. Hence its correct name becomes Merklinia perornata (COTTREAU,
1922).

Stratigraphical and geographical distribution :

Senonian s.l. : MALAGASY REPUBLIC :
Ambondra (Musé. orig. E. Bassg, 1932, pl. 4, fig. 7, 8)
Lokia (Musé. orig. J. CoTTREAU, 1922, pl. 3, fig. 7, 7a, 8)
Campanian : ALGERIA :
El Kantara (B. M.)

Maastrichtian : IRAQ :
Abu Gahr (B. M.)

TunisIA :
Bir Magueur (Musé. orig. A. PErRON, 1890, pl. 27, fig. 14)

Merklinia variabilis (F. von Hacenow, 1842)
(Pl I, Fig. 2; Pl. II, Fig. 1a, 1b)

. 1842 — Pecten variabilis nob. F. voN HAGENOW, p. 552.
. 1842 — Pecten trisulcus nob. F. voN HAGENOW, p. 552.
. 1842 — Pecten Leonhardi nob. F. voN HAGeNOW, p. 551.
(1849) — Pecten Leonhardi Hag. H. G. BRONN, p. 926.
(1849) — Pecten trisulcus Hag. H. G. BrRONN, p. 933.
(1849) — Pecten variabilis Hag. H. G. BrRONN, p. 934.

v . 1850 — Pecten excisus A. ALTH, p. 246.
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? 1850 — Pecten excisus R. KNER, p. 29.
non 1837 Pecten excisus G. PuscH, p. 41, pl. 5, f. 6.
(= 1833 Pecten trigeminatus A. GOLDFUSS).

(1852) — Pecten trisulcus Hag. C. PUGGAARD, p. 16.
. 1859 — Pecten tricostatus Miiller J. MUELLER, p. 8, pl. 7,
£ 348

non 1849 Pecten tricostatus BAYLE.
(= 1847 Neithea alpina (D’ORBIGNY)).
(1859) — Pecten tricostatus Miill.  J. T. BINKHORST VAN DEN
BINKHORST, p. 134, 154.

(1860) — Pecten tricostatus Miill.  J. BOSQUET, n° 487.
v . 1869 — Pecten subexcisus E. Favrg, p. 151, pl. 13,
E. Favre f. 8.

(1871) — Pecten trisulcus Hagenow F. STOLICZKA, p. 429.

(1871) — Pecten tricostatus Miiller F. StoLiczka, p. 429.

(1871) — Pecten Leonhardi F. StoLiczkaA, p. 429.
Hagenow

(1871) — Pecten variabilis F. STOLICZKA, p. 429.
Hagenow

. 1889 — Pecten tricostatus Miill.  E. HoLzAPFEL, p. 236, pl. 26,

E 17
v . 1889 — Pecten trigeminatus O. GRIEPENKERL, p. 42.
? 1889 — Pecten trigeminatus O. GRIEPENKERL, p. 42.

var. armata
non 1833 Pecten trigeminatus GOLDFUSS.

(1895) — Pecten tricostatus F. VoGEL, p. 25.

J. Miiller

v . 1897 — Chlamys ternata H. Woobs, p. 382.

non 1833 Pecten ternatus MUENSTER in GOLDFUSS.

v . 1902 — Pecten (Aequipecten) H. Woopbs, p. 190, pl. 36,
pexatus sp. nov. f. 5-7.

v . 1902 — Pecten variabilis J.P.J. RavN, p. 90, pl. 1
v. Hagenow £ 17,

(1903) a — Pecten pexatus Woods A. W. Rowg, p. 50.
(1908) — Pecten pexatus Woods A. W. Rowg, p. 339.
. 1909 — Pecten (Chlamys) trisulcus W. ROGALA, p. 694.

Hag.

(1911) — Pecten trisulcus Hag. W. RoGALA, p. 493.

(1918) — Pecten (Aequipecten) G. E. DiBLEY, p. 93.
pexatus Woods

v . 1918 — Pecten (Chlamys) J.P.J. RAVN, p. 26, pl. 2

pexatus Woods £ 5.

? 1921 — Pecten (Chlamys) J. P. J. Ravn, p. 21.
trisulcus v. Hag. ?

(1921) — Pecten (Chlamys) J. P. J. Ravn, p. 21.

pexatus Woods
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. 1923 — Pecten (Chlamys) A. Jessen & H. Opbuwm, p.
variabilis v. Hag. 36-37, pl. 2, f. la-c.

(1924) — Pecten pexatus Woods H. D. HewrrT, p. 241.

(1924) — Pecten pexatus Woods C. T. A. GASTER, p. 110.

(1926) — Pecten (Chlamys) H. Opum, p. 180.
variabilis Hag.
. 1932 — Pecten (Chlamys) D. WoLANsKY, p. 15.

cf. trigeminatus Goldf.
. 1932 — Pecten trigeminatus var.  D. WOLANSKY, p. 16.
armata Griepenkerl
non 1833 Pecten trigeminatus GOLDFUSS.
? 1934 — Pecten (Aequipecten) H. ANDERT, p. 162.
pexatus Woods
(1938) — Pecten trisulcus v. Hag.  'W. POzZARYSKI, p. 22.

(1942) — Aequipecten pexatus C.W. & E.V. WRIGHT, p.
Woods 107,
(1942) — Aequipecten trisulcus H. Purzer, p. 371.
? 1943 ? — Pecten tricostatus W. J. M. VAN DER WEIJDEN,
p. 86.
. 1946 — Pecten (Chlamys) J.P. J. Ravn, pp. 23-24.
variabilis v. Hag.
1946 — Pecten (Chlamys) JoP. ] Rawn, pe 23
pexatus Woods
(1965) b — Pecten (Chlamys) S. CiesLiNski, p. 120.
trisulcatus (sic) Hag.
. 1968 — Chlamys (Chlamys) S. 1. PASTERNAK et al., pp.
trisulca (Hagenow) 157-158, pl. 33, £. 3, 4.
. 1968 — Chlamys (Chlamys) S. I. PASTERNAK et al., p. 158,
trisulca armata pl. 33, £ §.
(Griepenkerl)

Location of type-specimens

Pecten variabilis, P. trisulcus, P. leonhardi : lost; the voN HAGENOW
collection was in Szczecin (Poland); the museum there was destroyed
during the Second World War and the type-specimens were lost.

Pecten excisus ALTH = Pecten subexcisus FAVRE (monotypy) : Natur-
historisches Museum, Vienna (Austria) : n° 1862 V 279.

Pecten tricostatus MUELLER : Technische Hochschule, Aachen (G. F. R.).
Pecten pexatus : Sedgwick Museum, Cambridge (G. B.).
Stratum typicum :

Pecten variabilis, P. trisulcus, P. leonbardi : Weisse Kreide (Lower Maas-
trichtian).
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. excisus ALTH : Kreidemergel (Upper Maastrichtian).
. tricostatus MUELLER : Hornstein (Upper Senonian).
. pexatus : H. planus zone (Upper Turonian).

e - By - o -

Locus typicus:

. variabilis, P. trisulcus, P. leonhardi : Riigen (G.D.R.).

. excisus ALTH : Lemberg (Lwow, Ukraine, U.S.S. R.).

. tricostatus MUELLER : Aachener Wald (near Aachen, G. F. R.).
. pexatus : Cheveley (Cambs., G.B.).

o~ B - B - Ml -

Original descriptions

Pecten variabilis

« Lang Ei-rund, stark gewdlbt und sehr schief, wodurch sich diese Art sogleich von
der vorigen (3) unterscheidet, mit welcher sie jedoch hinsichtlich der dreitheiligen Rippen
Erosse Aechnlichkeit hat; diese sind eben so, aber mit etwas mehr rohrigeren Stacheln

esetzt und mit feinen Zihnen gesdumt, welche beide jedoch bei einem grosseren
Exemplare, 2 Linien vom Rande entfernt, plotzlich aufhéren. Die Rippen setzen iiber
diesem glatten Saum fort und gleichen sich die Haupt- und Neben-Rippen zu fast
gleicher Stirke aus, und zwar so, dass jede derselben wieder dreitheilig wird und aus
einer hoher gelegenen, glatten abgerundeten Leiste mit zwei etwas tiefer zu beiden
Seiten liegenden, halbrunden Stiben besteht, welche letzte mit zarten, gebogenen
Queer-Rippen bedeckt sind.

Ling eines jungen, wohlerhaltenen Eexemplare : 6¢'”, Breite 4", »

Pecten Leonhardi

« Lang-oval, etwas chief, misig. Im Innern treten 12 abgerundete, breite, durch scharfe
Furchen begrenzte glatte Lings-Rippen vor, deren jede durch 2 feine Lings-Linien
dreitheilig zerspalten ist. Das vordere Ohr fast gerade aufgehend und spitzwinkelig,
das hintere lang Fliigel-formig abgerundet und lingsgefurcht, wie das Innere der
Schaale. Die Schlosslinie gerade, scharf ungebogen; der Schlosskanten-Winkel etwa 850.
Die Aussen-Fliche mit 13 scharfen, weitlaufig mit kurzen Stacheln besetzten Rippen,
die mit den inneren Haupt-Furchen korrespondiren. Ebenfalls mit den innern schwachen
Doppel-Linien korrespondirend treten zwischen den Haupt-Rippen niedrige scharfe
Neben-Rippen paarig hervor, welche gedringter mit feinen Zacken besetzt sind, als
die Haupt-Rippen. Die zwischenliegenden glatten Furchen sind schmiler als die Rippen,
welche alle an der Basis zu beiden Seiten mit nach vorwirts gerichteten feinen Zihnen
enge gesiumt sind. Die Ohren sind ldngsgerippt und tragen lange scharfe Dornen.
Nur in einer linken Schaale vorhanden.

Linge 5'"6"", Breite 4"5"". »

Pecten trisulcus

« Halbkreis-formig, etwas schief und stark gewolbt; die vordere Schlosskante linger
und mehr Bogen-férmig eingebuchtet als die hintere; sie bilden einen spitzigen Winkel.
Vorderes Ohr gerade aufsteigend, das hintere lang und zugespitzt Fligel-formig;
11 schmale, abgerundete, glatte Rippen zertheilen sich in der Nihe des Wirbels, jede
zu dreien, spiter aber nicht mehr, so dass in Allem 33 vorhanden sind; sie strahlen nur
in der Mitte der Schaale gerader, nach den Seiten aber Bogen-formig aus. Jede ist von
zwei abgerundeten, Stab-formigen, etwas niedriger liegenden Neben-Rippen begrenzt,
welche von gebogenen, feinen Queer-Rippen weitldufig durchkreuzt werden. Zwischen
den benachbarten Neben-Rippen bleibt als Zwischenraum nur eine schmale, scharfe
Kerbe. Im Unrisse am dhnlichsten der Abbildung bei Goldfuss 95,7.

Liange und Breite 1”1, »

(3) Pecten leonhardi.
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Pecten excisus ALTH non PusCH

« Testa ovata, convexa, costulis 30 plano-convexis, subflexuosis, sulcis glabris pro-
fundis, rostro acutangulo, auriculis aequalibus, utroque latere sinuatis et in margine
profunde excisis.

Das einzige Exemplar, das bis jetzt als Steinkern bei Lemberg gefunden wurde, stimmt
in der eigenthiimlichen Beschaffenheit der Ohren mit der Pusch’schen Species iiberein,
zeigt jedoch manche Unterschiede von der Pusch’schen Abbildung. Es ist nidmlich
schlanker, 16 Mill. lang, 21 breit und etwas schief, die eine Schlosskante 8, die andern
etwas eingebogene 14 Mill. lang, 36 einfache Radialrippen bedecken die Oberfliche, sie
sind ungleich, und zwar folgt auf zwei schwichere immer eine stirkere,nur zunichst
der lingern Schlosskante befinden sich einige gleiche etwas entfernter stehende Rippen.
Diese Rippen des Steinkernes sind abgerundet, die Zwischenriume eben. Nur das eine
Ohr ist gut erhalten, dieses zeigt zunichst eine tiefe Einbiegung nach innen, gegen
die andere Schale, welcher Einbiegung, wenn die Schalen schliessen sollten, an der
andere Schale eine eben so starke Ausbauchung des Ohres entsprechen miisste. Diese
Einbiegung nimmt die halbe Hohe des Ohres ein, die andere Hilfte des Ohres ist
flach, aber gegen die Ebene der Muschel etwas geneigt, und scharf radial gefaltet
und concentrisch gestreift, wihrend der gebogene Theil des Ohres nur concentrische
Streifen zeigt, der ebene Theil ist am Rande convex abgerundet, der gebogene hingegen
stark ausgeschnitten. »

Additional description

Number of specimens studied: 283.

BEARh L EORIRA 0 i b e e ke ees et 0
5T R ot S R e 1
Belgian Dutch Senonian ... ... ... ... ... ... 4
L R T G e D S A SR KOO 1
o T e ST e S e e 3
DOl BERaIRA ... i o sant i) ond bt s 6
East German Senonian ... ... ... .c: ses oos 2
West German Senonian ... ... i ooe sos soe 13
Belgian Dutch Maastrichtian ... ... ... ... 23
BreitshiMagstchBan . ..o oo o b et 15
Danish Maastrichtian ... ... ... ... ... ... 90
East German Maastrichtian ... ... ... ... ... 85
Ukeainian Maastrichtidan' ... ... ... oo see 7
West German Maastrichtian ... ... ... ... 8

Measurements :

Locality U.P:D. W. A.A. Side Museum
Riigen (G.D.R.) 21.2 mm e 979 L GR.
Riigen (G.D.R.) 12,5 mm 11.7 mm — R GR.
Brezno, Louny 227 mm 21.0 mm  — — DR.

(Czech.)
Haldem (G.F.R.) 282 mm 225 mm — — DR.
Haldem (G.F.R.) 28.1 mm 24.8 mm 95° L B.
Haldem (G. F.R.) — 18.4 mm 102° L B.
Haldem (G.F.R.) — —_ 89° R B.
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Locality 18 5 X w. A.A.  Side Museum

Haldem (G.F.R.) 187 mm 169 mm — | # B.

Haldem (G.F.R.) 232 mm 193 mm  94° L B.

Haldem (G.F.R.) 31.2 mm 245 mm  84° R B.

Lauingen (G.F.R.) 21.2 mm 194 mm  88° R B.

Lauingen (G.F.R.) 25.7 mm —_ — I B.

Hemmoor (G.F.R.) 14.0 mm 11.5 mm — — G. H.

Hemmoor (G. F.R.) 20.0 mm — e R G. H.

Hemmoor (G. F.R.) 10.0 mm — — L G. H.

Gross Biilten 19.5 mm 17.0 mm 80° — G H.
(G.F.R.)

Gross Biilten 24.0 mm 22.0 mm 88 L G. H.
(G.F.R.)

Gross Biilten 16.0 mm 15.0 mm 83° L G. H.
(G.FE.R))

Gross Biilten 15.5 mm — —_ — G. H.
(G.F.R)

Lwow (U.S.S.R.) 351 mm 31.6 mm — R B.

Hautes Fagnes 22.1 mm 21.2 mm 75° — LR.Sc.N.B
(Belgium)

Beutenaken (Neth.) 18.8 mm 16.8 mm 81° — LR.Sc.N.B

Maastricht (Neth.) 7.4 mm 59 mm  73° I.R.Sc. N.B

to to to I.R.Sc. N. B
123 mm 11.4 mm 88°

East Harnham - 199 mm — ? B. M.
(G.B.)

East Harnham — 10.7 mm  — ? B. M.
(G.B.)

New Catton, — 6.2 mm o R B. M.
Norwich (G. B.)

The Hooken, Beer — 246 mm  — ? B. M.
Head, Devon
(G.B.)

Haldon Hills (G.B.) 21.2 mm 20.3 mm — L B. M.

Haldon Hills (G.B.) 15.8 mm 13.3 mm 73 R B. M.
Description
Diagnosis.— Small to medium-sized Merklinia-species; both valves

are usually covered with 11 subdivided ribs; principal and side-riblets
bear well developed spines.

The valves are acline to slightly prosocline with relatively large unequal
auricles and a macrosculpture which is almost identical on both valves;
they are covered with 11 slightly diverging ribs which are subdivided into
3 to 7 almost equal riblets; the intercostal intervals are very narrow. The
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ribs, on well preserved specimens, bear spines : long spines on top of the
principal ribs and smaller spines on the 2 to 6 side-riblets (1 to 3 side-
riblets on each side of each principal rib). On steinkern preservation the
top-riblet and the side-riblets are smooth.

Right valve : anterior auricle : with deep byssal sinus and 3 to § radial
riblets parallel to the hinge margin; posterior auricle : smaller, almost
right-angled, triangular; the ornamentation is not well developed.

Left valve : anterior auricle : large and with radial riblets; posterior
auricle : as on the right valve.

Discussion

Synonymy :

F. voN HAGENOW, 1842 described three taxa : Pecten leonhardi, P. varia-
bilis and P. trisulcus. ]. P. J. RAvN, 1902 proved the first two to be syno-
nymous. P. trisulcus is also synonymous with P. variabilis : in voN HAGE-
Now’s description it is larger than P. variabilis and it is a steinkern, but
it has the same prosocline shape, the same auricle shape and the same
number of slightly diverging ribs. It does not have a spine ornamentation,
but this is due to the state of preservation. Specimens from Riigen kept
in the Ernst-Moritz-Arndt University in Greifswald, which reach the size
of, or are larger than, the type of P. trisulcus have spines, which are
supposed to be found only on small specimens then named P. variabilis.

According to the Rules of Zoological Nomenclature P. variabilis has
priority over P. trisulcus (Art. 24 and Recommend. 24 A).

P. tricostatus J. MUELLER, 1859 as figured and described by MUELLER
and E. HorzapreL is undoubtedly identical with Merklinia variabilis.

The specimen from Lwow described by A. ALTH, 1850 as Pecten excisus
(P. subexcisus in FAVRE, because ALTH’s name was pre-employed) is kept
in the Naturhistorisches Museum in Vienna. It is a well preserved steinkern
of Merklinia variabilis. Pecten (Aequipecten) pexatus H. Woobs, 1902
does not have differentiating characteristics from M. variabilis (voN HAGE-
Now) : the macrosculpture and the measurements are identical. The
auricles are formed in the same way. According to voN HAGENOW speci-
mens from Riigen are « schief » (= oblique, prosocline) : some specimens
from Maastricht are slightly prosocline, others not; most right valves
seem to be more prosocline than they are in reality, because their anterior
auricle is elongated and thus the hinge line is much longer at the anterior
than at the posterior side. Many specimens of P. pexatus Woobs have
very incomplete auricles or none at all, and thus the impression of proso-
clinity on those specimens is far less. That H. Woobns never thought of
relating his P. pexatus with the taxa described by voNn HaGENOwW from
Riigen is not really surprising : in 1902 there were no figures of those
taxa available from Riigen, and those specimens of P. variabilis which
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had been figured were steinkernen without trace of the typical ornamenta-
tion (in FAVRE, E. 1869, HorzaprreL, E. 1889, MUELLER, J. 1859).

Variability :

Merklinia variabilis, despite its name, is not very variable : the rib-
number varies from 9 to 12, but is almost always 11; the ribs are sub-
divided and on each side of the principal ribs there are 1 to 3 side-riblets.

It is likely that the small specimen from East Harnham (Wilts.) described
by H. Woobs (1902, p. 191, pl. 36, fig. 8) as Pecten (Aequipecten) spec.
is also a Merklinia variabilis for the following reasons :

1. the specimens described by Woobs are very small (U.P.D. max.
10 mm) : the number of side-riblets increases when the size of the valves
increases; thus the smallest specimens from Maastricht have only one
side-riblet on each side of the ribs. I have never seen M. variabilis
specimens with undivided ribs. However, very small specimens of
M. aspera (LAMARCK) are known from Vaches Noires and Henneque-
ville (Normandy, specimens in Mus. Gen. and Mus. Laus.) : they
have very long spines on their ribs, as in Pecten (Aequipecten) spec.,
but next to that one only poorly developed side-riblet. These valves
of M. aspera are slightly larger than those described by Woobs. Thus
it could be that P. (Aequipecten) spec. is a very young specimen of
Merklinia variabilis; unfortunately no specimen which really makes
the transition is known.

2. Pecten (Aequipecten) spec. has only been described from localities
from which M. variabilis (sub P. pexatus) is known : namely Burham
(Kent) and East Harnham (Wilts.).

Differentiation :

M. variabilis is differentiated from the other Merklinia species by the
longer spines on the principal ribs and because U.P.D. > W., whereas
the other species have a more orbicular shape. M. aspera (LAMARCK) has
more ribs, and M. perornata (COTTREAU) has relatively smaller auricles.

Palaeogeographical note:

This species seems to be limited to the Northern European White Chalk
(« Schreibkreide »). It is found in Turonian to Lower Maastrichtian strata
in Great Britain, Campanian to Upper Maastrichtian in Limburg (Bel-
gium - The Netherlands) (not however, in Hainaut, Paris Basin), Senonian
to Maastrichtian in North Germany, Turonian to Maastrichtian in Den-
mark, Senonian in Saxony and Czechoslovakia (very rare in these areas,
but the number of specimens could be small because of the limited occur-
rence of marine Senonian deposits), Campanian to Maastrichtian in Poland
and Maastrichtian of Western Ukraine (U. S. S. R.).
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Generic attribution :

Pecten variabilis voN HAGENOW, 1842 is so similar in ornamentation
and general shape to Pecten asper LAMARCK, type-species of Merklinia
SOBETZKI, that its correct name becomes Merklinia variabilis (vON HAGE-
Now, 1842).

Stratigraphical and geographical distribution :

Turonian : DENMARK :
Bornholm : Arnager (KO. orig. Ravn, 1918, pl. 2, fig. §)

GREAT BRITAIN :

T. lata-zone :

Charing, Kent (B. M.)

The Hooken, Beer Head, Devon (B. M.)
H. planus-zone :

Blue Bell Hill, Burham, Kent (B. M.)
Cheveley, Cambs. (S. M. also orig. Woobs, pl. 36, fig. 6)
Hackhurst Pit, Gomshall, Surrey (B. M.)

Senonian : BELGIUM - THE NETHERLANDS :

Campanian : Beutenaken, Limburg (I. R. Sc. N. B.)
? Campanian : Hautes Fagnes, Liege (I. R. Sc. N. B.)

CZECHOSLOVAKIA :
Brezno, Louny (DR.)

DENMARK :
Bornholm : Blykobbe Aa (KO.)

G.D.R 2
Halberstadt (GR.)

G.F.R. ¢

Aachen (B. coll. VON SCHLOTHEIM)
Gross Biilten (GH.)

Haldem (B., B. M., DR.)
Lauingen, Konigslutter (B.)

GREAT BRITAIN :
M. coranguinum-zone :
E. of Basingstoke Junction, Hants. (S. M.)

A. quadratus-zone :

Boxley, Maidstone, Kent (B. M.)

East Harnham, Salisbury, Wilts. (B. M. also orig. Woobs, pl. 36,
fig. 5 L 64206, pl. 36, fig. 7 L 64207)
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B. mucronata-zone :

Attoe’s Pit, New Catton, Norwich (B. M.)
Clarendon, Salisbury, Wilts. (B. M.)

« Senonian derived in Eocene gravels » :
Haldon Hills, Devon (B. M.)

Upper Chalk :

Hursley, Hants. (S. M.)

Lewes, Sussex (S. M.)

Maastrichtian : BELGIUM - THE NETHERLANDS :

Maastricht (B., I. R. Sc. N. B.)

DENMARK :

Aalborg (KO.)

Allindelille (KO.)

Bjerre Thy (KO.)

« Dania », Mariagerfjord (KO.)
Gudumsholm (KO.)
Hillerslev Thy (KO.)
Kastrup (KO.)

Klitgaard (KO.)

Kjelby Gaard (KO.)
Kongerslev (KO.)

Moens Klint (KO.)

« Norden », Aalborg (KO.)
Norholm (KO.)

Norre Flodal (KO.)

Norre Uttrup (KO.)
Rordal (KO.)

Skovbakken (KO.)

Smidie (KO.)

Stevns Klint (KO.)

G.D.R. :

Riigen (GR.)

G. R R. ¢

Hemmoor (GH., Hann.)

GREAT BRITAIN :

Trimingham, Norfolk (Geol. Sci.)

U.S.S. R. ¢

Lwow (B., N. M. W.)
Nagorzany (DR., Ec. Min.)

KoniNkLyk BELGISCH INSTITUUT VOOR NATUURWETENSCHAPPEN.

DEPARTEMENT VOOR PALEONTOLOGIE.

27
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EXPLANATION OF PLATES

PLATE I

Merklinia aspera (J.B. DE LAMARCK)

la. — From the Cenomanian (Meule de Bernissart) of Bernissart, Hainaut, Bel-
gium), right valve, X 1 (T.C. M. L. 9819).

1b. — From the Cenomanian between Dives and Villers, Calvados, France; right ?
valve, X 4 (T.C. M. 9869).
Merklinia variabilis (F. voN HAGENOW).

2. — From the Maastrichtian of Beutenaken, Limburg, The Netherlands; left ?
valve, X 2 (T.C. M.1. 9859).

PLATE II

Merklinia variabilis (F. voN HAGENOW)
From the Maastrichtian near Maastricht, The Netherlands

1la. — Right valve, X 6 (T.C. M. 1. 9883).
1b. — Right valve, X 3 (T.C.M.1. 9881).

Merklinia perornata (J. COTTREAU)

2a. — From the Maastrichtian of Lokia, Malagasy Republic; left valve, X 4
(holotype of COTTREAU, Muséum national d'Histoire naturelle, Paris).
2b. — From the « Senonian »at Ambondra, Malagasy Republic; lunulate area at

the auricle bases, posterior side of right valve, X 4 (hypotype of BAsse, Muséum
national d’Histoire naturelle, Paris).
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