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Cretaceous OAE and LIP Events
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• Oceanic Anoxic events (OAE) are associated with large 
igneous province (LIP) volcanism.

• Major Cretaceous OAEs include:
OAE Ia (~120 Ma; Aptian), and 
OAE II (~ 94 Ma; Cenomanian-Turonian).



Global LIP Map

From Self et al. (2014)

Which Cretaceous LIP event 
drove the onset of OAE II? 

High Arctic LIP? Caribbean LIP? 
Ontong Java Plateau?



Map of High 
Arctic Large 

Igneous 
Province 
(HALIP)
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Is the Hansen Point an analogue of 
the Alpha Ridge? Did these events 

contribute to OAE II?
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Hansen Point –
Field Site
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Hansen Point – Field Site
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Hansen Point – Dikes and Flows
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Hansen Point – Amygdules and Pyroclastic Deposits
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Amygdules 
in lava flow

Pyroclastic 
deposit



Geochemistry of Hansen Point samples
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High Arctic LIP volcanism – tholeiitic and alkali

SFF = Strand Fiord

Formation (Dostal & 

MacRae, 2018) 

From Naber et al. (2021)

Alpha Ridge and 

local volcanism:

Alkaline.

Hansen Point and 

Strand Fiord Fm.:

Subalkaline 

(tholeiitic).



Hansen Point vs. Alpha Ridge
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Alpha Ridge:

Alkaline.

Hansen Point:

Subalkaline 

(tholeiitic).



Hansen Point vs. 
Stand Fiord Fm 
Trace Element 
Geochemistry
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Hansen Point and Strand 

Fiord Fm.:

Enriched-mid ocean ridge 

basalt (MORB) and ocean 

island basalt (OIB) signature.



HALIP –
tectonic 
settings

SFF = Strand Fiord 

Formation
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Alpha Ridge and 

local volcanism:

OIB signature, 

some fractional 

crystallization.

Hansen Point and 

Strand Fiord Fm.:

Intermediate 

E-MORB and OIB 

signature, crustal 

contamination.



HALIP volcanism – multiple episodes

Alpha Ridge and

local volcanism:

Younger, alkaline, 

OIB signature

Hansen Point and 

Strand Fiord Fm.:

Older, tholeiitic, 

intermediate 

E-MORB and OIB 

signature
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Local volcanism:

Younger, alkaline, 

OIB signature

Hansen Point and 

Strand Fiord:

Older, tholeiitic, 

intermediate 

E-MORB and OIB 

signature
From Naber et al. (2021)



Revising the 
Stratigraphic 

Section



• The Alpha Ridge and Hansen Point samples differ in age and 
composition. However, we have very little data from Alpha Ridge. 
Need more data to see if composition and age varies along the ridge 
for a more robust comparison.

• The Audhild Alkaline Suite represents a younger HALIP eruption event 
(~83-73 Ma), separate from the Hansen Point Tholeiitic Suite.

• Hansen Point Tholeiitic Suite and Strand Fiord Formation are 
subaerial, similar in age (~97-93 Ma) and composition and overlap 
with OAE II (~94 Ma).

• We suggest the Hansen Point Tholeiitic Suite and Strand Fiord 
Formation were part of the same High Arctic LIP eruptive event, and 
therefore, likely responsible for the onset of OAE II.

Conclusions
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