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Actuopaleontology: The strength of itslimitations

MICHAE KOWALEWSKI

Itisvery easy to be blinded to the essential uselessnessof [actualistic projects] by the sense of
achievement you get from getting themtowork at all. In other words, theirfundamental design
flaws are completely hidden by their superficial design flaws. [ paraphrasedfrom Douglas Ad-
ams, So Long and Thanks for all the Fish, 1985, p. 177]

Actuopal eontology (actualistic approach) aims to improve our understanding of the Past en-
tombed in thefossil record by studying the patternsand processes observed in the Present. In
other words, the present is used as the key to the past. A significant proportion of actualistic
studies deals with '..life and death of organisms in their Recent habitats, including the
post-mortemhistory of their remains, ichnology and thestudy of facies..” (Cadée 1991: pp. 11—
12). Such studies, referred to by the German term 'Actuopalaontologi€' (Richter 1928), arean
essential ingredient of paleontology because they can, and often do, greatly improve the reli-
ability and detail of paleoenvironmental and pal eobiol ogical interpretations. Following many
seminal contributions (Weigelt 1927; Hantzschel 1956; Schafer 1962), the actuopal eontologic
approach has been widely accepted and constitutesa major research direction of modern pale-
ontology (e.g., Schopf 1978; Bosence 1979; Behrensmeyer & Hill 1980; Staff et al. 1986;
Flessa1987; Davieset al. 1989; Kidwell & Baumiller 1990; Fiirsich& Flessa1991; Parsons&
Brett 1991; Flessaet al. 1993; Kidwell & Flessa1995). However, despiteits obvioussuccesses,
the actuopal eontological approach is undermined by variety of limitations and assumptions.
Thisbrief note aimsto demonstrate that the weaknessesthat arisefrom suchlimitationsare not
necessarily fundamental methodological flaws. Indeed, quite often, these weaknesses can be
exploited fruitfully to accomplish our research goals.

The single, most common complain agai nst actuopal eontol ogy i s the practical i napplicabil -
ity of the present-day observations. Such observations may not be applicable, or may be only
partly (or indirectly) applicable, to thefossil record becausethey exist only in the Recent. They
arenot recordedin thefossil record either becausethey cannot be preserved or becausethey are
inherently contemporary phenomena. Thetrivial corollary isthat an actualisticresearcher must
alwaysask explicitly whether her/his present-day observationsarerelevant to thefossil record.
Thereis, however, ahigher-order corollary here as well: The present-day observationsthat are
irrelevant or not applicabledirectly to the fossil record should not be discarded because they
may be useful indirectly.

A good exampleis offered by the research on taphonomicfacies (taphofacies) that can be
distinguished among beach ridges (cheniers), which have formed during the Holocene on the
tidal flatsof the L ower Colorado Delta(K owalewski et al. 1994). Taphonomicfeaturesof shells
that are the most informativeindicatorsof taphofacies(the shell luster features) arerarely pre-
servedinthefossil record. Therefore, they can beappliedto thefossil record only exceptionally.
Becauseof that limitation, it is appropriateto analyzethedataexcludingtheluster features. The
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more preservablefeatures provideless useful dataand thus the study is not fully applicableto
thefossil record. Moreover, evenif the shell luster were preservabl e, the study would not bedi-
rectly applicable. Thisis because cheniersthemselvesare unlikely to be preserved and/or iden-
tifiedin thefossil record. Although, Pleistocenechenierscan still beidentifiedin BajaCalifor-
nia (Meldahl 1995), the pre-Pleistocenecheniers are not documentedin older parts of the geo-
logical record (Augustinus1989). The chenier plains are regressive or low-stand features, and
consequently, the cheniers are typically smeared into the ravinement horizons during subse-
guent transgressions (the Plei stocene cheniersstill await the doom that will come with the next
major transgression). Therefore, aliteral application of the actualistic study of cheniersis not
appropriate. However, the study can be hel pful indirectly becauseit can aid geol ogistsin identi-
fying those transgressive ravinements that were generated from the reworking of cheniers
(Kowalewski et al. 1994). Shells composing cheniers may be expected to be typically domi-
nated by singlespecies. Thisisbecauseextremetidal habitatsand thelong-termtimeaveraging
typical to residual shell-rich beach ridges both bias resulting accumulations in favor of
r-selective, opportunistic taxa. Thus, unless cheniers of different ages are thoroughly mixed
during a transgression, the chenier-derived ravinements should retain the close-to-mono-
specific composition. This characteristic can be helpful in identifying the type and origin of a
ravinement. Also, chenier shellsareonly exceptionally affected by bioerosionand encrustation.
This again may help to identify chenier-derived ravinements. Of course, bioerosion and
encrustation may occur during the time of ravinement formation, but secondary nature of this
bioerosionmay often beidentifiable(e.g., bioerosionthat post-datesfragmentation).In sum, al -
though some actualistic observations may not be applicable to thefossil record directly, they
can still be helpful indirectly.

Another common complain against actuopal eontol ogicobservationsis that they often con-
tradict or fail toexplain paleontological data. But, paradoxically, an actualistic approach can be
especially productivewhen the predictionsformul ated on its basisareincongruent with thefos-
sil record. Thisis because the failure of actualistic predictions can indicate important differ-
encesbetweenthe Present and the Past. For exampl e, thetaphonomicstudy on alingulid brachi-
opod Glottidia palmeri (Kowalewski 1996) offersquantitativeestimatesof therate of shell de-
structionin lingulid brachiopods, and consequently, provides predictionson potential levels of
time-averaging, susceptibility to post-mortemtransport, and expected modes of preservationin
fossil lingulids. The fact that these actualistic predictions agree with the Cenozoic and Meso-
zoicfossil record but fail to explain the Paleozoicfossil record suggeststhat therate of destruc-
tion did change. This, in turn, implies that the taphonomic characteristics of lingulids varied
throughout the Phanerozoic. Thus, it was thefailure of the uniformitarian predictionsthat was
most valuableby indicating the possibility that ataphonomi cmegabias affectedthelingulidfos-
sil record. This prediction has been confirmed subsequently by a taphonomic survey of
paleontological literature (Kowalewski & Flessa 1996). Actualistic researchis, thus, not only
thekey to the past but also acognitive stimulant that can suggest new hypothesesto test and of -
fer insightsthat cannot be possibly derived from thefossil record alone.

In sum, thelimitationsof the actualistic approach should not necessarily be viewed asfun-
damental design flaws. These limitations can be exploited or treated as testable assumptions.
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