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Units and stratigraphic surfaces are from Desjardins et al. (2019). Adapted from Sattler et al. (2016) and Reijenstein et al. (2017)

Geological setting



 Collect sedimentologic, ichnologic, and sequence stratigraphic data from the Vaca Muerta 
Formation

 Analyze these datasets in order to construct a depositional model
 Characterize trace fossils and their bioturbation metrics to evaluate environmental stress factor
 Determine ichnocoenoses and compare with other case studies globally

 Dataset: one outcrop section (148 m-thick), nine core sections (19-186 m thick). Total of 1352 m of 
sections

 Facies and facies association description
 Thin sections from outcrop samples (n=18). Additional thin sections provided by oil companies owning 

the cores (n=59). Seven samples analyzed under BSE and SEM
 Ichnological approach: description of ichnotaxa, ethologies, tiering structures, ichnodiversity, degree of 

bioturbation, burrow size and penetration depth
 311 examples of oxygen-related ichnocoenoses. >1000 examples of ichnocoenoses.
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Depositional model

Anoxic-dysoxic limit
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Irregular-laminated fabric
1-10 mm discontinuous laminae, 

with gradational contacts

Parallel-laminated fabric
<1 mm continuous laminae, 

with sharp contacts

Massive fabric
No laminae

Unbioturbated Cryptobioturbated Bioturbated

Ichnology: indistinct bioturbation structures



Teichichnus rectus

Frey and Bromley (1985)

Ichnology



Teichichnus zigzag
Frey and Bromley (1985)

Ichnology



Alcyonidiopsis isp. / Alcyonidiopsis longobardiaeIchnology



Alcyonidiopsis isp. / Alcyonidiopsis longobardiae

Coprulus oblongus (pellet)

Ichnology



Lockeia siliquaria
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Anaerobic intervals



Oxygen-related ichnocoenosis 1



Oxygen-related ichnocoenosis 2



Oxygen-related ichnocoenosis 3



Oxygen-related ichnocoenosis 4
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Bioturbation metrics



Palaeophycus heberti-Crininicaminus isp. ichnocoenosis



Nereites isp. ichnocoenosis



Equilibrichnia-Fugichnia ichnocoenosis



Planolites isp. ichnocoenosis



Thalassinoides isp. ichnocoenosis



Oxygen control on trace fossils



Palaeoenvironmental controls on trace fossils
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Unusual trace fossils



Legati (1677) in Baucon et al. (2020)
Chondrites

Unusual trace fossils



Chondrites is absent. Only 4 Zoophycos have been recorded (over >1000 examples of ichnocoenoses)

• High food environment with a lack of seasonality?
• Salinity?

Olivero and Gaillard (2007)
Zoophycos

Unusual trace fossils



• The Vaca Muerta Formation shows nine ichnocoenoses and two indistinct bioturbation fabrics 
recording organism-sediment interactions in mudstone and tuff.

• Four ichnocoenoses (ORIs) show a change in burrow size, bioturbation depth, bioturbation index, 
and ichnodiversity, indicating an oxygen control on trace fossil distribution.

• All ichnocoenoses suggest a strong control of substrate consistency and/or food on trace fossils, 
with indistinct bioturbation being prevalent in mudstone.

• The lack of Chondrites and scarcity of Zoophycos is unusual for an organic-rich mudstone 
succession (black shale). More studies are needed to determine the variable ichnofaunas of these 
deposits.

Conclusions
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