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0. Rationale
• People agree on consequences of mass 

extinctions, but dispute the trigger 
mechanism(s?)

• Specific to Permian-Triassic Boundary: 
Siberian Traps Large Igneous Province

• Impact on boreal Realm?

• Historic research in the Arctic: 
outcrop

 Cores = High-resolution version 
of the outcrop
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Data from Elvevold et al. (2007) 
and Lord (2013)



1. Study area

Rodríguez-Tovar et al. (2021)
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Hindeodus parvus
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Graphic by alphynix

Looks like a worm

1.1. Permian-Triassic GSSP



Ogg et al. (2016)
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Problems…

U-Pb dating after Burgess et al. (2014),
Photo from Nanjing Institute of Geology and Paleontology
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1.1. Permian-Triassic GSSP



2. Study area
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Vikinghøgda Fm. – Offshore ramp setting

Kapp Starostin Fm. – Shoreface setting ?

1. Geological setting
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4. Deltadalen, Central Spitsbergen
Deltadalen Drilling:
• Distance from major faults
• Proximity to Vikinghøgda Fm. type 

section (Mørk et al., 1999)
• Two 100 m deep boreholes 

(90 m continuous cores)

2. Study area
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• Highres
logging
• XRF-scan 

(selected ratios)

• Geochem.
• Zircon dating
• Micropal
• Mineralogy
• Palynofacies

• Extra data:
- Hyperspectr.

3. Methods
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4.0. Sedimentology
• Coarsening up, mudstone to 

vf sand, with occasional 
ripples and event beds 
(hyperpicnites/turbidites, 
HCS-beds)

• Return of macroscopic 
bioturbations (BI = 0 to 5; 5 to 
10 Ichnotaxa)

• Completely dead?
• Rapid but selective 

disappearance of bioturbation 
(BI = 0; 5 to 2 ichnotaxa) 

• Tephra beds and dark 
laminated mudstone (Mordor)

• Base Vikinghøgda Fm. = 
abrupt facies change, vf-sand 
to silt, BUT, very bioturbated 
(BI = 5, 11 ichnotaxa)

• Kapp Starostin: f-c sand, 
bioclasts, chert patches, 
occasional PPS, very 
bioturbated 

4. Deltadalen
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RockVault meeting, 11.2021



4. Deltadalen
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Deltadalen

Triassic = Deep

Permian = Shallow

Triassic = Deep

Permian = Deep

Or?

Basin
reorganisation

Environmental
change



4.1. Micropalaeontology and age
• H. parvus: 84.00 mbs
• 252.04 ± 0.67 Ma

2.2. δ13C – End-Permian ME
• Nearly 5 ‰ drop
• Condensed section

2.3. Ichnology
• Progressive and selective disappearance
• “Pulses” of Planolites and Phycosiphon

short-lived episodes of increased oxygen
• <200 kyr to go back to pre-ME levels

2.4. Geochemistry
• Tephra beds and High Pb Volcanic 

activity, coal fire
• Increasing V/Cr and Th/U  dys-/anoxia
• Drop in Fe/K more arid

4. Deltadalen H. parvus
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Irregular but not erosive
basal surface

Burrows very mildly
deforming the substratum
 Firm (stiff?) substratum
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Rodríguez-Tovar et al. (2021)
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5. Summary

Comparing to the Festningen section 
and other sections around Svalbard
• Ongoing work!  not a lacuna/hiatus
• Nearly 7 ‰, step drop
• Drop starts @ Formation boundary
• Formation boundary = loss of bioturbation (?)
Major facies change at Deltadalen occurring 
before major facies change at Festningen? 

7130/4-1

Open Questions
• Correlation to Barents S.?
• Correlation up north?
• Is the Permian glauconitic 

sandstone really shallow-
marine? W E

Permian



5. Summary

• Good ash date + H. parvus
• EPME, condensed section
• Strong dys-/anoxia due to nutrient 

influx (Schobben et al., 2020)
• Change towards more arid climate
• Rapid Life recovery (Rodríguez-

Tovar et al., 2021)

H. parvus

Thanks for
your attention!

valentin.zuchuat@geo.uio.no
@Stratival


