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Fig. 1 Gradients in the stability and predictability of physical ’
environmental conditions will control population strategies among )
burrowing organisms. Equilibrium (K-selected) trace fossils flourish in

high-diversity assemblages under very stable and predictable

conditions. O pportunistic (r-selected) trace fossils rise to pro minence

in low-diversity assemblages under extremely variable and

unpredictable conditions. (Modified from Ekdale, 1985)
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Fig.2 Schematic diagram illustrating the genesis of tempestites in
ty picalshoreface setting from the Cretaceous of the Western Interor.
(DFairweather sedimentation-background resident assembhge consisting
of Anconichnus Asterasoma, , Chondr ites, Helminthopsis. Palaeophycus,
P lanolites, Rosselia, Teichichnus, Terebellina, and Tha lassinoides.
(2)Storm deposition of fine-grained sand with a sharp base
(B)and possibly with an entrained fauna (C)of both larvae and adults
(3) Cessation of stom deposition and colonization by opportunistic
fauna represented here by Areniwlites, Dip ocraterion, Ophiomorpha,
Palaeophycus, and Skolithos. (4) Resumption of fair-weather conditions and
» sedimentation results in the elimination of the opportunistic organisms
as the resident background burrow ers are reestablished. The resident

fauna burrows down from the top, resulting in the generation of

a gradatioml upper contact(A). (Modified from Pemberton et al. 1992)



Table 1 Doomed Pioneers Concept: Critical Observations and Interpretations ( After Grimm and Follmi 1990)
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Abstract

Trace fossils are proving to be powerful tools for recognition and interpretation of event beds. Tem pestites
contain a mixed trace fossil assemblage that reflects fluctuations in energy levels. The two different ichnocoenoses
reflect varying behavioral responses of the organisms colonizing two successives individually distinct habitats. The
resident or fair-w eather ichnocoenose can be considered representative of a stable benthic community, within which
individual populations are at or near their carrying capacity. Periodic generation of the storm ichnocoenose, on the
other hand, represents the flourishing of a community of opportunistic organisms in an unstable, high-stress,
physically controlled environment. The general succession, typical terrigenous tempestites represented by the tem-
pestites in the Upper Cretaceous Cardium Fm. of Alberta, Canada ., consists of (1)a fair-weather resident trace
fossil suite; (2) a sharp basal contact, with or without a basal lag; (3)parallel to subparallel laminations (reflecting
hum mocky or swaley cross-stratification); (4)common escape structures; (5) the dwelling burrow s of opportunis-
tic organisms that colonize the unexploited storm unit; (6) gradational burrowed tops, representative of bioturba-
tion resulting from subsequent burrow ing by organismsfrom higher colonization levels; and (7) afair-w eather resi-
dent trace fossil suite indicative of a return to quiescent conditions following abatement.

Up to now, theichnology in the cathonate tempestites has not been well studied and reported. The succession
found in the Upper Cambrian Gushan Fm. from eastern North China Platform can be regarded as the ty pical car-
bonate tempestites . The succession includes the following parts (from bottom to top): (1) the trace fossils on the
sole of the thin-bedded limestone containing Phycodes, Thalassinoides, Palaeophycus and Planolites etc; (2) 1—
2 cm thick muddy limestone or limestone with or without lamination; (3) the opportunistic trace fossils Diplocra-
terion, Arenicolites and Skolithos on the surface of the limestone; (4) the surface of the limestone covered by
about 1 mm thick trilobite debris; (5)1—2 mm thick mudstone or shale.
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