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ABSTRACT - Based upon acombination of biometric and quantitative analysis on the Arkhangelskiella
cymbiformis group, six additional datums were obtained in the Campanian to Maastrichtian interval

of the North Sea area. These datums are in ascending order: 1. first common to abundance occurrence

of A cvmbiformis (Var. NT); 2. last common to abundance occurrence of A. cymbiformis (Var. NT):
3. first common to abundant occurrence of A. cvmbiformis (var. N); 4. first common to abundant
occurrence of A. cymbiformis (Var. W); 5. last common to abundant occurrence of A. cymbiformis
(Var. N); and 7. last common to abundant occurrence of A. cymbiformis (Var. W). The width of the
shield is taken as a main criterion for biometric analysis.

INTRODUCTION

During a detailed study of Campanian to Maastrichtian
sediments from various well sections in the North Sea area,
a biometric and quantitative study was performed on the
Arkhangelskiella cvmbiformis group. This study was initi-
ated because of the need for a more precisely correlatable
biostratigraphic subdivision of the Campanian to Maas-
trichtian sequence of the North Sea area than is offered by
conventional methods.

Identitication of species of the genus Arkhangelskiellu
has mainly been based on the number of pores in the central
area as well as the number of the shields and the relative
diameters of the shields. It is, however, impossible to
distinguish these criteria consistently under the light micro-
scope particularly in overgrown assemblages, as encoun-
tered in the study area. in spite of their remarkable abun-
dances. A simple biometric technique which can be applied
by any nannopalacontologist was therefore employed here.
This study, moreover, is itself proof that the quantified
biometric variations of the Arkhangelskiella cymbiformis
group provide correlatable datums inttially in closely spaced
sections within North Sea. The results of this study have also
been applied in several wells within the different parts of the
North Sea area and seem to work quite well, however, more
research is needed in order to test the correlatable value of
these datums throughout the North Sea area.

The main aim of this paper is to demonstrate the method-
ology applied in a certain limited area in order to obtain finer
subdivision, and to prove that an innovative approach which
breaks the rules of traditional biostratigraphy can be reward-
ing.

PREVIOUS WORK

The potential use of biometric studies for nannofossils was
first demonstrated by nannopalaeontologists as early as the
early 1960s. Stradner (1963) mentioned that variation in the
size of nannofossils can be used for stratigraphic and
palacoenvironmental purposes. To our knowledge. the first
biometric studies were undertaken by Perch-Nielsen (1968)

whocarried out biometric studies on Cribrosphaerella ehren-
bergii, Cribrosphaerella hillii and Nephrolithus frequens in
Maastrichtian sediments in Denmark. Since then several
biometric studies have been published including Lauer’s
(1975) work on the Cretaceous Genera Aspidolithus, Broin-
sonia, Arkhangelskiella and Gartnerago and studies by
Verbeek (1977) and Crux (1982) on the genus Broinsonia.
Perch-Nielsen (1985) mentions a general increase in the
mean length of A. ¢ymbiformis in Campanian to Maas-
trichtian sediments. Girgis (1989) carried out a detailed
biometric study on the Arkhangelskiella group and estab-
lished datums based upon mean length variation appearances
and extinctions of certain type identified by their length of
this group in the sediments of Egypt and integrated these
datums with the available conventional datums. Several
biometric studies were also performed on of Tertiary forms
including Backman (1980) on the genus Reticulofenestra
and Samtleben (1978, 1980) on the genus Gephvrocapsa.

METHODS
In the present study only core and sidewall core samples from
the well sections were studied. Analysis was carried out on
smear slides. Since it inconsistently altered the relative
frequency of the morphotypes of A. cymbiformis and the
abundance of other species in the samples the centrifuge
technique was abandoned.

For biometric analysis, the width of shield in each speci-
men is measured and the abundance recorded on a longitu-
dinal traverse (300 fields of view) on a smear slide.

BIOMETRIC VARIATION OF Arkhangelskiella
cymbiformis GROUP

Three variations of A. cvmbiformis were distinguished under
the light microscope based on the measurement of the width
of the shields. The frequencies of these variations led to the
identification of six datums in addition to those obtained
using traditional methods. The zonation scheme of Mor-
timer (1987) is adopted in this study. The average frequen-
cies of A. cyvmbiformis group are given in Fig. 1.
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A. cymbiformis (Var. W): this is the wide shield variation.
The width of the shield is equal to or greater than 2um. This
variant is common to abundant only within the upper range
of Nephrolithus frequens. although itisrarely present through-
out Campanian to Maastrichtian sediments.

A. cvmbiformis (Var.N): This is the narrow shield vari-
ation. The width of the shield is less than 2um. This variant
is also present throughout Campanian to Maastrichtian sedi-
ments but becomes common to abundant between the extinc-
tion of Bifidalithus geminicatillus Varol (in prep.) and the
middle part of the range of Nephrolithus frequens.

A. cvmbiformis (Var. NT): This is the narrow and thin
shield variation. The width of the shield is usually about 1-
1.5um. The shields become much thinner towards the outer
edge, possibly as aresult of having much larger distal shields
than proximal ones. This variant may be initially difficult to
separate from A. cvmbiformis (Var. N) but is easily distin-
guished from it under cross polarised light since shields are
less affected by overgrowth and much thinner towards the
outer edge where they do not appear to be not as regular as
in A. cvmbiformis (Var. N). Using a gypsum plate, blue are
much darker while yellows are lighter than is the case in A.
cvmbiformis (Var.N). This variation is also present through-
out Campanian to Maastrichtian sediments but becomes
common to abundant between the evolutionary appearance
of the Broinsonia parca group and the extinction of Stoverius
coronatus and Tranolithus minimus.

CONCLUSION
The application of biometric and quantitative methods to the
study of the A.cvmbiformis group proved to be extremely
useful in subdividing the stratigraphic range of N. frequens
where this species often extremely rare or absent due to the
diagenetic alterations.

The proportions of different varieties of A. cvmbiformis in
a given sample are an indication of the extend of reworking
in that sample and help to distinguish basal Danian from
Maastrichtian sediments.
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Fig. 1. Nannofossil datums and average relative abundances on the A.cymbiformis group in the Campanian to Maastrichtian interval
in the North Sea area. NK Zones after Mortimer (1987). (Vertical thickness of the zones have no chronostratigraphic inference).
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