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ABSTRACT

No science is based on complete knowledge, so the incompleteness of the fossil record is not necessarily a serious
limitation in using palaeontological data to test geological or biological hypotheses. Completeness and adequacy of
data are measured against some prior requirement which, in turn, should determine sampling strategy. Adequacy is
considered for single samples, for detecting patterns by comparing samples, and for comparisons with neontology.
Adequacy of single samples can be determined by sample size or by “growth of knowledge” curves. When
comparing samples, standard sample sizes have serious disadvantages. Pattern detection requires appropriate
density of samples. In stratigraphy using standard intervals has disadvantages. Bed by bed sampling is often better,
but one sample per bed is usually inadequate. In comparing morphological data from the fossil record with more
extensive neontological data, what matters is not that extra data are available but whether or not they are necessary.
Much neontological data is based on taxa identified morphologically anyway. Commonly problems with palaeonto-
logical data result as much from inadequate collection and recording as from inadequacies of the fossil record. We
must be clear about our aims, and therefore what data are necessary, before data gathering begins.
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RESUMEN

Ninguna ciencia se basa sobre un conocimiento total, por lo que la parcialidad del registro fésil no es necesariamen-
te una limitacion seria del uso de los datos paleontologicos para probar las hipotesis geologicas o biologicas. El que
los datos sean completos y adecuados se mide respecto de requerimientos previos, que a su vez determinan la
estrategia de muestreo. La idoneidad se considera para muestras determinadas, para la deteccion de tendencias y
para comparaciones con la neontologia. En el primer caso se determina por el tamafio de las muestras o por
griaficos de “crecimiento del conocimiento”. Cuando se comparan muestras, los contajes estandar presentan
desventajas importantes. La deteccion de tendencias requiere una densidad adecuada de muestreo. En estratigrafia
el uso de intervalos regulares tiene desventajas. El muestreo estrato por estrato es a menudo mejor, pero una sola
muestra por estrato no suele ser suficiente. En la comparacion morfoldgica de los fosiles con material neontoldgico,
lo que importa no son los datos extra disponibles sino si son 0 no necesarios. La mayoria de los datos
neontoldgicos provienen de taxones identificados, en cualquier caso, morfologicamente. En general, los problemas
con los datos paleontoldgicos surgen tanto de las colecciones y muestreos inadecuados como de la parcialidad del
registro fosil. Tenemos que tener clara cudl es nuestra intencion y, en consecuencia, qué datos son necesarios antes
de que comience la recogida de los mismos.
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INTRODUCTION

The incompleteness of the fossil record is univer-
sally acknowledged and frequently cited as a serious
drawback in using evidence from it to test any particu-
[ar idea. In the last decade attempts have been made to
develop and apply tests of completeness of the fossil
(Paul, 1980, 1982; Dingus, 1984; McKinney, 1986a, b, c;
Strauss & Sadler, 1989; Allmon, 1989; Marshall, 1990)
and rock records (Schindel, 1980, 1982; Sadler, 1981;
Sadler & Dingus, 1982; Retallack, 1984; Anders et al.,
1987). However, since no science is based on complete
knowledge, it is legitimate to ask why the incomplete-
ness of the fossil record should be so special. What
matters is not that the fossil record is incomplete, but
whether data incorporated in it are adequate to test
theories. In this paper I wish first to consider defini-
tions of completeness and then to discuss how comple-
te the fossil record needs to be for its data to be
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adequate. As will soon become apparent, adequacy
depends on the definition of completeness that is cho-
sen. This, in turn, usually depends on the hypothesis
that is to be tested.

DEFINITIONS OF COMPLETENESS

It may seem unnecessary to define what “comple-
te” data are, but in practice completeness is measured
against some predetermined aim (Paul, 1985, 1989b).
For example, the data necessary to make a “comple-
te” faunal list for a geological site (e.g. one identifiable
fragment of each taxon) differ from those necessary to
describe each fossil thoroughly (e.g. at least one ‘“com-
plete” specimen of each taxon), or to reconstruct the
palaeoecology of the site (e.g. relative abundances of
each taxon). Similarly, if we could make a “complete”
faunal list of all the fossil species of sea urchins from





















