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Cretaceous OAE and LIP Events

 Oceanic Anoxic events (OAE) are associated with large
igneous province (LIP) volcanism.

 Major Cretaceous OAEs include:

— OAE la (~120 Ma; Aptian), and

~ OAEII (¥ 94 Ma; Cenomanian-Turonian).
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Global LIP Map
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- Sverdrup Basin Strand Fiord Formation
- Franklin Basin Cretaceous volcanic rocks of

northern Ellesmere Island
- Pearya Terrain Wootton Intrusive Complex
PreCambrian MPFZ = Mitchell Point Fault Zone
EFFZ = Emma Fiord Fault Zone
FBZ = Petersen Bay Fault




Hansen Point —
Field Site
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Pearya Terrain
/ Dolerite dykes

© Samples, this study
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Hansen Point — Field Site
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Hansen Point — Amygdules and Pyroclastic Deposits
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Geochemistry of Hansen Point samples
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High Arctic LIP volcanism — tholeiitic and alkali

subalkaline

alkali basalt
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HALIP —
tectonic
settings

Hansen Point and
Strand Fiord Fm.:
Intermediate
E-MORB and OIB
signature, crustal
contamination.

Alpha Ridge and
local volcanism:
OIB signature,
some fractional
crystallization.
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HALIP volcanism — multiple episodes
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From Naber et al. (2021)
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- Sverdrup Basin Strand Fiord Formation
- Franklin Basin Cretaceous volcanic rocks of

northern Ellesmere Island
- Pearya Terrain - Wootton Intrusive Complex
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Revising the
Stratigraphic
Section

---- ash beds

- basaltic volcanics

|:| sandstone dominant

|:| shale-siltstone dominant

1. GLACIER

FIC

100 km
2, STRAND
RD FIORD

160 km

3, BUMDE

FIORD

200 km
4, PHILLIPS
IMLET

/

= - e .

Christopher

Fm

Fol

!Each-ﬂ'ﬂn

/1

Expedition
Fm

[nvineible

Patarson
Island Mor

Kanguk Fm

-

-

nt Mbr

AN

- [SIE]
T *.I.p_..., 2

e —

Danian

Maastrict.

Expedition
Fm

Campanian

Turonian

CRETACEOUS

Cenoman.

Albian

Christopher Fm

Aptian

s

Barremian

Hauterivian

sachsen Fm

Valanginian

Berriasian

Hansen Point Tholeiitic Suite



Conclusions

* The 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.

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

B * 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.
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