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An attempt is made to complete and improve a biostratigraphical sub-

division of Paleogene and younger Neogene deposits, published by the

author in 1978. Sample processing and collecting methodsare discussed

in relation to quantitative interpretation of the faunas, also in boring

samples. A final bio stratigraphy is considered to be premature, but it

may be concluded that marine Tertiary deposits in the Netherlands can

be typified in detail by means of Elasmobranchii.
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Samenvatting

In deze publicatie wordt een poging gedaan het biostratigrafisch overzicht dat reeds in 1978

gepubliceerd werd (Van den Bosch, 1978) voor wat betreft het Paleogeen en het jongere Neogeen

verder aan te vullen en te verbeteren. Gewezen wordt op de grote verschillen welke ontstaan als ge-

volg van de toegepaste verzamelmethode. De reeds in 1978 vermelde standaardmethode om alle

monsters op gaas van 0,4 mm doorlaat te zeven en de residue’s volledig uit te zoeken, geeft een goed

bruikbaar resultaat voor biostratigrafische vergelijking, ook in boringen. Een biostratigrafische inde-

ling wordt hier nog niet gegeven; daarvoor zullen de resultaten welke in tabel 1 en 2 zijn weergege-

ven meer aan de praktijk moeten worden getoetst. Geconcludeerd kan worden dat de mariene terti-

aire afzettingen in Nederland zich gedetailleerd door middel van associaties van Elasmobranchii

laten typeren.

Introductionand methods

One and a half year ago I published a paper on the biostratigraphy of Tertiary deposits in the

eastern part of the Netherlands, based on shark teeth and scales (van den Bosch, 1978). In the

meantime the knowledge of the Paleogene faunas was considerably increased by the study of mate-

rial from N.A.M. boring 'De Wijk 19'. At the same time the already existing collections were revised

and rearranged according to collecting-method, to enable comparisons.

In practice I find that good results are obtained by washing all raw samples over a 0.4 mm mesh

sieve. The residues can be inspected rapidly for elasmobranch teeth. This method reveals more than

95% of the total species content. Investigation of finer fractions is only useful if one is interested

also in this part of the fauna, or if the fractions coarser than 0.4 mm yield too small numbers of

specimens for a reliable interpretation. The number of teeth below 0.4 mm may be considerable,

but the processing of these fractions is very time-consuming.

In tables 1 and 2 the material is specified as follows. Material collected according to the stan-

dard-method described above (so over 0.4 mm in size) is calculated in percentages for each level if

more than 30 pieces are available, or in absolute numbers n(X) if less than 30 pieces were collected.

Also the second method suggests ratios in the material X, but these of course are only a very rough

approach. As the faunas are always restricted in number of species a calculation in percentages of

more than 30 pieces already gives rather good results. For reliable conclusions differences of e.g.

more than 10%, depending on the total quantity of material, are considered to be of importance.

From some levels good collections were obtained by collecting visually in exposures. Here it is

obvious that specimens below 15 mm in size are hardly found, because they are too inconspicuous.

Especially line 4 in table 1 is an excellent example of unreal ratios when collecting in this way:

74.2% of the material collected visually in a clay-pit apparently represents no more than 5.4% of the

total fauna! Still, species can be collected in this way that otherwise would remain unknown. This

material is, as in the former case, specified either in % or in n(X).

The two tables are a preliminary effort to obtain a biozonation, which should also be recog-

nizable in borings. A final result will only be obtained after more detailed investigation and an in-

creased knowledge. In outline, however, this effort already seems to be useful. In some cases the

identifications and nomenclature have a preliminary character.

I would like to express my gratitude toward the Nederlandse Aardolie Maatschappij at Assen for

valuable advices and for the opportunity of sampling boring sections, and to mr A. W. Janssen

(Rijksmuseum van Geologie en Mineralogie, Leiden) for critically reading the manuscript.
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LITHOSTRATIGRAPHICALREFERENCES

For Oligocene deposits of the eastern part of the Netherlands a lithostratigraphical subdivision

was published by van den Bosch, Cadee & Janssen (1975), which is expected to be applicable in the

other parts of the country as well. As the knowledge of the Brinkheurne Member has increased con-

siderably, there is an urgent need of a more detailed lithostratigraphical subdivision. The lithological

succession of this member appears to agree in detail with the Boom Clay Formation in the Boom

area in Belgium, where a detailed subdivision was recently introduced by Vandenberghe (1978). A

well-founded lithostratigraphy is considered to be of utmost importance as a base for a biozonation.

Differences in opinion on the interpretation of sections in which biozonations are designated should

be avoided as much as possible and a sufficiently detailed subdivision is essential as a frame work for

biostratigraphical zonations.

For the Paleocene and the Eocene such a lithostratigraphical subdivision is not available. The

existing subdivision of these chronological units, as used here in table 1 (van Staalduinen et al.,

1979; Nederlandse Aardolie Maatschappij & Rijks Geologische Dienst, 1980) is not satisfactory. Its

definitions are subject to discussions and the classification is too broad. Furthermore in practice this

classification seems to be used merely as indications in a chronological sense. In future this sub-

division will certainly need improvement.

PRELIMINARY RESULTS

Paleogene (table 1)

Eocene and Oligocene deposits contain, as is well-known, hardly any mutual species of elasmo-

branchs; therefore distinguishing between these two large units offers no problems. Near to the

boundary between them, however, some problems do occur: the upper part of the Eocene Asse

Clay Member already yields some species that are well-known from the Oligocene Rupel Formation.

A characteristic Early Oligocene fauna is not yet known, and can hardly be expected to be found in

the Netherlands, as boring sections in deposits of this age contain very few fossils. The Grimmer-

tingen Sands, considered to be Early Oligocene (Lattorfian) in age, yield a fauna with many Eocene

components (Van den Bosch, 1964a).

Paleocene - Houthem Formation. Sediments of this age yield strikingly many small teeth of Striato-

lamia striata and Palaeohypotodus rutoti.

Eocene- Deposits of Eocene age contain relatively many Carcharhinidae, among which Physodon

secundus is the most important species. In the lower part of the leper Clay Member Scyliorhinus

pattersoni is found. The Brussel Sand or Marl Member is characterized by strikingly many Mylio-

batidae, Dasyatidae and Rhynchobatidae, next to the Carcharhinidae already mentioned. Odont-

aspis, Lamna, etc. represent less than 30% of the fauna. In the middle part of the Brussel Sand or

Marl Member a thick level with phosphoritic concretions in situ occurs, in which Striatolamia

macro ta is an important constituent. The beds with reworked Eocene phosphoritic concretions at

the base of the Ratum Member in Twente (Van den Bosch, 1964b) contain shark-teeth that for a

large part were reworked from this fauna, see table 1, nr. 9.

In the upper part of the Brussel Sand or Marl Member, which in boring 'De Wijk 19' is separated

from the underlying sediments by a hiatus and a basal gravel, the occurrence of the species Isistius

trituratus is striking, together with a.o. Dasyatis and Squalus minor. These deposits are poor in

Myliobatidae.
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In the younger Eocene deposits, the Asse Clay Member, species occur that are well-known from

Rupelian sediments: Raja cecilae and Raja heinzelini. The number of teeth, however, is very low

here.

Oligocene - Oligocene deposits are especially characterized by high percentages of Squalus alsaticus:

30% in the Ratum Member, in the lower part of the Brinkheurne Member 50% in its higher levels

61%, to 68% in its uppermost part; in the basal part of the Winterswijk Member even as high as 76%

and higher in this member at least 50%

But for the scarcely occurring species Scyliorhinus aff. coupatezi, which is absent from the

higher part of the Brinkheurne Member, all species occur in the entire Rupel Formation. Just as for

Squalus, however, the ratios are rather strongly differing. In the Ratum Member the numbers of

Odontaspis acutissima (54%) and Galeorhinus latus (10%) are characteristic, next to the occurrence

of Squalus alsaticus (30%). Furthermore other large species attrack attention: Isurus gracilis and

Odontaspis cuspidata. Rajidae and Dasyatidae are scarce or absent, in contrast to the fauna of the

Berg Sands s.s. (non Berg Sand Member) (RGM collections).

During the deposition of the Brinkheurne Member the composition of the fauna changes gra-

dually. Compared to the Ratum Member fauna four species of Raja are introduced, finally forming

15 to 20% of the fauna. Raja cecilae distinctly decreases in number towards the higher parts of the

deposit. Also Odontaspis acutissima becomes less important upwards (from 10% in the lower part

to 4.5 - 5.4% at the top), as do Isurus gracilis and ‘Lamna’ rupeliensis.

The base of the Winterwijk Member is especially rich in material as a result of interrupted

sediment supply by which feature teeth are concentrated here; reworked material is hardly present.

Among the 4,100 available teeth some are present that probably belong to exotic taxa: some

Rhynchobatidae and a Mobula species. Little is known about the fauna of the higher part of the

Winterwijk Member, but judging from the small quantity of available material the association is not

expected to differ strongly from that in the upper part of the Brinkheurne Member.

Neogene (table 2)

Associations from the Eibergen Member, the Zenderen Member and the Delden Member were

studied. These deposits are considered to be Late Miocene, the higher parts possibly Early Pliocene,

in age. From the Eibergen Member no finer fractions were investigated as yet. These are available,

however, and it is already certain that these will yield very few specimens. Among the larger

species the two most frequent ones are of importance: Isurus hastalis and I. escheri. They demon-

strate obvious evolutionary trends. I. escheri is most frequent in the Zenderen Member. A small

number of teeth of these species is already sufficient for a stratigraphical interpretation, but unfor-

tunately they are too rare to be useful in borings.

Among the smaller species the common occurrence of Squalus acanthias is characteristic for the

Zenderen Member, as is Lamna sp. van den Bosch, 1964 for the Delden Member. There are also

some differences in the Rajidae. The associations summarized in table 2 are very different from

those in Middle Miocene deposits (van den Bosch, 1978) and in younger Pliocene sediments (RGM

collections).

The available collections from sections between the Winterswijk Member and the Eibergen

Member will be revised. The results, however, will not be available before long, as the collections are

very extensive. A broad outline of this material was already published by van den Bosch (1978).
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