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Evolutionary Trenda of Upper Cretaceous lnoceram• 
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Bergakademle Freiberg, Section of Geology, Fl"91berg, o. D.R. 

The family ot Inoceramidae (Bivalvia) is distributed from 
the Permian to the Upper Cretaceous age and has a great importance 
tor the bioetratigraphy ot the Jurassic and Cretaceous, especially 
Upper Cretaceous system. The family ot Inoceramidae (Giebel,1852) 
.is defined in the Treatise on Invertebrate Paleontology (Part N, 
Vol.)

1
p.N 314

1
315) in the following manner : 

"Variously shaped, concentrically lamelloae or plicated 
Pteriacea with multiple ligamental pits; subequivalve to highly in
equivalve with left valve more convex than right valve; radial rib
bing present only rarely; coJ11Disure plane except where effected by 
radial ribbing; no anterior gape; posterior wing usually absent or 
·small; ligamental area with usually numerous regularly arranged li-
gemental pits which commonly have curved sides and do not indent
margins of area ; hinge teeth absent except in some Parainoceramue;
inner ostracum nacreous (but not preserved in many specimens}; outer
ostracum formed of' prismatic calcite."

The changes of' shape and the changes of' the shell sculp
ture during the Upper Cretaceous show phylogenetic trends, which 
may be discussed. There are cheJ18eS in the shape of the ligamental 
area and the number and shape of the ligamental pits, too. However, 
in most cases the ligamental area is not preserved or preserved in 
a poor condition. Also the muscle scare and the prismatic layers of 
the shell are only little known. This is one of the r easons, which 
render more difficult to:eetabl�sh phylogenetic ranks or a model of'
the phylogenetic evolution of the Upper Cretaceous inocerames.
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The trends of evolution of the Upper Cretaceous inocerames 
were observed in the European faunal province {Fig.l). According to 
the composition of Cretaceous bivalve faunes E.O.Kauffman (197)) re
cognizr.s 7 biogeographic provinces and subprovinces. If we limit our 
observation on the Upper Cretaceous inocerame faunes, BS it was done 
by J.Sornay (1966), it is possible to distinguish 5 faWlal provinces 
{European-westaeiatic-northarrican province, Northamerican province, 
Pazific province, Madagascar province and New Zealand-Australian pro
vince). The distribution of the Inoceramus-labiatua-group {Big. l) 
shows the European-weatasiatic-northafrican province according to J. 
Sornay {1966). The great distribution of the Inoceremus-labiatua
group is mainly influenced by the trAnsgression during Cenomanian and 
Turoni�n a�e. 

At first it is necessary to note the change of the number 
of the Upper Cretaceous inocerame species and subspecies in the Euro
pean-weateaiotic-northafrican province (Fig.2). With short interrup
tions during the plenus zone and the basal,part of the Middle Turo
nian the number of the species and subspecies increased till to the 
Middle Coniacisn from 1 (base of the Cenomanian) to )4. During the 
Upper Coniacian the number of the species end subspecies is reduced 
to 10. During the Santonian we een notice a second maximum with 35 
species and subspecies. After that the number of the species and su�

species is continuslly reduced. 
The firAt scheme of the phylogenetic evolution of the Up

per Cr�tnceou� ino�erRmPS was establi�hed by H.Wooda (1912). From the 
AlbiAn �peci.es Inoceramus anglicus Woods developed two branches; one 
brRnch with Inoceramus crippsi Mantell, Inoceramue labiatus {Schlot
heim),· Inoceramus incostans Woods, Inoceramus balticus Berun and Ino
ceramus undulatoplicatus F.Roemer.'lbthesecond branch belong Inocera
mua pictus Sowerby, lnoceramus lamarcki Parkinson, lnoceramua involu
tus Sowerby Bnd lnoceramus cordiformis Sower't?(. Another scheme, by A. 
Tsagareli {1942). is very similar. It differs from the first scheme 
mainly in the position of Inoceramus involutua Sowerby near to the 
Inoceramus-inconstans-group and the near relationship of Inoceramua 
bohemicus �onhard {2Inoceramua pictua bohemicua IA.tonhard) to Inoce
ramue labiatus {Schlotheim). The importance of the shell sculpture 
for phylogenetic and biostratigraphic purposes illustrated R.Heinz 
(1928). Further rema�ks about phylogenetic trends can be found espe

cially in the studies by O.E.Kauf'fman (1970), J.Sornay 11966), o.
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Seitz (1956,1961,1962,1965,1967 and 1970) and other. 

One of the prerequisites for phylogenetic examinations is the 
knowledge of the vertical distribution of the species and subspecies. 
Figures 3 and 4 show the vertical diatribution of the most important 
inocerftmee of Upper Cretsceoue age (Cenomanian-Lower Campanien), aa 
it is known at present eccording to the studiee of o.�eitz (1956, 
1961,1962,1965,1967 �nd 1970), K.A.Treger (1966,1967), K.A.Tr6ger 
�nd W.Haller (1966), St.Cieelineky (196)), M.K.Moskvin�1959), S.J. 
Pasternak,W.I.Gawrilischin, W.A.Oinda,s.P.Kozjubinekii and Ju.M.Sen
kowskii(l968), R.A.Chalafowa(l969) and others. Where it was possible, 
the phylogenetic evolution is shown by direct connections. In other 
cases the arrangement of the species on the pictures indicates possib
le relations. 

Moreover, Fig.2 indicates wherever there are regularities 
in the vertical distribution of the shape and the shell sculpture 
and typical shell sculptures and shapes are bound to fixed time units. 
I distinguish 21 different shape types and some types of shell sculp
ture as radiel elements (Hippen-radial ribs, Rippeln, Krenulationen, 
radiale Depressionen-radial depressions according -to R.Heinz 1928 and 
o.Seitz,1970) entl the pentagonal course or the undulations.

To the shape type one belong circular (la), subcircular (ld) 
end ovate forms (lb,c,e). Especially the types la and ld are distri
buted in the whole Upper Cretaceous (for example Inoceramus crippsi 
crippsi Mantell - Cenomanian, Inocerem.ue costellatua costellatua 
Woode-Upper Turonian, Inoceramus cycloides cycloides W�gner -SAntoni
an, Inoceramus parvus Kozjub.-Mnastrichtian). We know furthermore 
transitions between the types la-b-c, e.g. in the phy�ogenetic rank 
Inoceramue crippsi crippsi Mantell - Inoceramus crippsi hoppenetedt
ensis Treger (Fig.),numbers 1 1 2). 

To the type two (2a,b-ovate and inaequivalve) belong eepe
cially Inoceramua pictus pictue Sowerby and Inoceramus lamarcki la
marcki PArkinson. Transitions are to be eeen to the 2c-Inoceremus 
ernsti Heinz and may exist to the type 2d-Inoceramue schloenbachi 
Behm too. The distribution of these types extends mainly from the 
Upper Cenomanian to the Lower Coniacian (Fig.),numbers 11-19). It 
may be that there are connections to the lnoceramue-inconstans-grouP, 
too. 
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Explanation of the figures 

Fig l : Bioseographic units of Cretaceous age according to G.E. 
---Mwb--uf'fman {1970) and distribution of the Inoceramua-labiatus-group 

(Lower Turonian). 
I - North European Province, I/1 - Boreal Subprovince, I/2 - Gulf 
and Atlantic Coast nubprovince, 1/3 - Western lnterior Subprovin
ce, II/1 - Japanese--Eaet Asian Subprovince, II/2- Northeast Paei
fic SubproTince, III - W And E Mediterranean Subprovinces, III/1 -
North African Subprowince,III/2 - Carribean Province, III/3 - Mid
dle Asian Subprovince, III/ 4 - North Indian Ocean Subprovince, I\L' 
Austral Province, Australian and New ZeelAnd Subprovinces, V -
East African (Madagascar) Province, VI - South Atlantic Subpro
vince, VII- Andean Subprovince 

Fi�. 2 : The time distribution of the msin types of the Upper Creta
ceous Inoceramus species and subspecies in the European-Westasia
tic-Northafrican province in the timespan between Cenomanian and 
Maaatricht. 

Fig. f : Vertical distribution of the Cenomanian, Turonian and Conia
c an inoceramea of the genus Inoceramua (most important speciea 
end subspecies). 
1. I.crippsi crippsi Mantell, 2. I.crippsi hoppenatedtensis
Tr�gerl J. I.- virgatus Schlftter, 4. I.tenuis Mantell, 5.I. pic-

tus p ctus, Sowerby, 6. I.pictus bohemicue Leonhard, 7. I.labi
atue mytilooidee Mantell, 8.1.lebiatus labiatua(Schlotheim), 9. 
I.labiatus opalensis B�se, 10.I.labiatus hercynicus Petraecheck,
11. I.apicalis Woods, 12. I.inaequivalvia ineequivalvie SchlGter,
13. I. striatoconcentricus striatoconcentricue 011mbel114.-15.
I.lamercki lam.arcki Parkinson, 16.I. lamarcki ettblcke1 Heinz, 
17. I.lusatiae Andert, 18. I.ernsti Heinz, 19. I. schloenbachi
Behm, 20. I.costellatus pietzschi Tre�er, 21. I.costellatua cos
tellatus Woods, 22. I.riegei �vtiloiuiformie Treger, 2J.I.man
telli mantelli (Mercey) Barrois, 24. I.k.leini G.Ml\ller, 25. 1. 
percostatua G.MOller, 26. I.koeneni G.MQller, 27. I.involutus 
Sowerby, 28. I.faaciculatus Heine, 29. I.eubquadratua subquad
ratus Schlttter, JO. I. subquadratuA crenelatus Seitz, )1. I. 
subquadratue complicatus Heine. 

Fig. 4 : Vertical di�trobution of the s�ntonian and Lower Campanian 
inocerame.� uf the genus Inoceramus (most important species and 
subspecieo). 
]2. I.p�chti pachti Arch., 33. I.Cqrdissnides cerdissoides Oold
fussf )4. I. pinniformis Willett, J�. I.patootensiformis Seitz,
J6 • •  anguatus Beydenburg, )7.I. undulatoplicatus undulatopli-

·catus F.Roemer, )8.I. cycloidee cycloides Wegner, 39. I,rbomboi
des rhomboides 3eitz1 40. I. cordiformie cordi�ormis Sowerby,
41. I. haenleini G.Mnller, 42. I. mttlleri mftlleri Petraacheck
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The type J (obliquely ovate end elongate) is represented by 

Inoceramue labiatus (Schlotheim) and Inoceramus mytiloides Mantell 

from the Lower Turonian. According to H.Noods (1912) these forms aro
se from Inoceramue crippsi Mantell. According to A.Tsagareli tl942) 
they arose. from Inoceramue bohemicus Leonhard (=Inoceramus pictus 

bohemicus Leonhard). From Inoceramus labiatus iwtiloidee Mantell we 
may observe a phylogenetic rank to Inoceramus labiatus hercynicus 

Petrascheck (Fig.),numbera 7-10). Further representants of this sha
pe type are distributed only in the Vpper Turonian and the Coniacian. 
The forms of the Upper Turonian (Inoceramus fiegei mytiloidiformis 
Treger fig.J,number 22) are rP-lated to the Inoceremus-inconstane

group. 

The type 4 (subquadrate to auborbicular, subequivalve or 
inequivalve) is distributed especially in the Upper Turonian and Co
niacian. Representants of this type are members of the Inoceramus

inconstane-group s.l. It may be, that there are transitions to the 
type) d. Sometimes it is difficult to put the boundaries between 
the Inoceramue-lamarcki-group and the Inoceramue-inconstans-group. 

The shape type 5 (highly inaequivalve, left valve coiled 

in spiral) can be observed especially in the Lower and Middle Coftia
cian. These are the so-.called involute inoceramee for example Inoce

ramus koeneni G.Mllller and Inoceramus involutus Sowerby. Further inT 
veetigations of the ligamental area must prove, if they arose from 

the Inooeramus-lamarcki-group (H.Woods,1912; K.A.Tr�ger,1969 - Fig. 
3, numbers 26,27) or from the Inoceramus-inconstans-group (A.Tsagare

li,1942). In every case they represent a final stage of evolution. 

The type 6 (subcircular to ovate forms with anterior a-

rea) is known especially from the Coniacian (lnoceramus-mantelli-

group) but also rarely from the Jantonian {Inoceramus cordiini�ialis 
ickernensis Seitz - Lower Santonian, O.Seitz,1961). 

The type 7 (subquadrate to subcircular, equivalve with 

small radial depressions) can be observed in the upper part of Co
niacian (Inoceramua subquadretus subquadratue Schlftter,Fig.),number 

29). According to a.Seitz {1970) the Sphenocerames (tyi:e 8) arose 
from Inoceramus-subquadratus-group. 

The type 8 (trigonal,equivalve with radial depressions) 
is distributed with some stratigraphic important species as Inocera

mus pachti pachti Arch., Inoceramus cardissoides cardissoides Gold

tuss, Inoceramus pinniformie Wilett, Inoceramus angustua Beyenburg 

201 



and Inoceramue patootensiformis Seitz in the Santonian and Campanian 

age (Fig.4, numbers )2-36). Together with this type we find the maxi

mum of the radial sculpture elements. 

The type 9 was observed in the 'l'uronian age. 

The type lu,a,b (subquadrate with elongated hinge line) is 

represented by Inoceramus balticus B6hm, Inoceramus typicus Whitf., 

Inoceramue barabini Morton. The representants of this type are common 

in the Oampanian and Me.antricht ian sediments. 

In the same manner as we can observe a change of the shape 

of the inocerame ehcll during the Upper Cretaceous, there can be seen 

a change of the shell sculpture, too, which was for the first time de

scribed by R.Heinz (1928). The first radial sculpture elements can be 

found at inocerames of Coniacian age. The maximum of the radial sculp

ture elements belongs to the Santonian age. A pentagonal course of 

the concentric undulations we can note especially during the Santonian 

age. 
All these phylogenetic trends can be used for biostrati

graphic purposes and cen be observed in similar manner in other bio

geographic provinces and subprovinces. 
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