
Zeitschrift: Eclogae Geologicae Helvetiae

Herausgeber: Schweizerische Geologische Gesellschaft

Band: 88 (1995)

Heft: 3

Artikel: Doomed-pioneers bioturbation events related to gravity-flow deposits in
marine dysaerobic environments

Autor: Föllmi, Karl B. / Grimm, Kurt A.

DOI: https://doi.org/10.5169/seals-167696

Nutzungsbedingungen
Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich für deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veröffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanälen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation
L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En règle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
qu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use
The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 19.07.2025

ETH-Bibliothek Zürich, E-Periodica, https://www.e-periodica.ch

https://doi.org/10.5169/seals-167696
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en


Eclogae geol. Helv. 88/3: 695-696 (1995) 0012-9402/95/030695-02 $1.50 + 0.20/0
Birkhäuser Verlag. Basel

Doomed-pioneers bioturbation events related to
gravity-flow deposits in marine dysaerobic
environments

Karl B. Föllmi' & Klrt A. Grimm2
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In a number of localities we have observed discrete horizons with Thalassinoides and Gy-
rolithes burrows occurring exclusively at the base of gravity-flow deposits which are
intercalated in otherwise non- to poorly bioturbated successions (e.g., Santonian-Maastrich-

u
M ym % ¦?

Ç* -. -A

V,
aa

Fig. 1. Genesis of doomed-pioneers burrow assemblages: A. Disruption of original habitat of thalassinidean
Crustacea by. e.g.. a storm event. B. Turbulent transport of thalassinidean Crustacea within gravity flows. C.
Arrival in oxygen-depleted environment and feeding on organic-rich sediments until dysaerobic bottom-water
conditions prevent further burrowing. D. Infill of burrows by active backfilling and passive collapse infill.
Return to deposition of laminated sediments (from Föllmi & Grimm. 1990: reproduced with permission from the

Geological Society of America).
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tian Guadalupe Formation, Columbia; Campanian Duwi Formation, Egypt; Campanian
Mishash Formation, Israel; Oligocene San Gregorio Formation, Baja California: Miocene
Monterey Formation, California). These horizons lack burrows of presumably soft-bodied
organisms such as Zoophycus, Planolites, and Chondrites. We attribute a causal relationship

between gravity-flow deposition and the presence of Thalassinoides and Gyrolithes
and suggest that these gravity flows have entrained thalassinidean Crustacea. Upon
deposition in oxygen-deficient environments, the surviving Crustacea reworked substantial
quantities of laminated, mostly organic-rich sediments in an environment from which
they were previously excluded. The persistence of or rapid return to oxygen-depleted
conditions limited the survival time and ecological complexity of the imported infaunal
dwellers and rendered them doomed pioneers. Ecological and physiological data support
this hypothesis: thalassinidean Crustacea have the capability to endure turbulent transport

and survive upto 5-7 days of anoxia without being severely limited in their biological
activities.

For these reasons, isolated horizons with Thalassinoides and Gyrolithes burrows in
otherwise laminated successions are not necessarily indicative of phases of basin-wide
oxygenation. Instead, they may represent doomed-pioneer trace-fossil assemblages; i.e.,

ecologically short-termed phenomena related to the transport of thalassinidean Crustacea
in gravity flows (Föllmi & Grimm, 1990; Föllmi, 1995; Grimm & Föllmi, 1994).
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