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Anchors from stratigraphy

Compositional diversity through time

Correlation of volcanic packages (chemostratigraphy)

Migration of volcanic center

Duration of flood basalt event (geochronology, magnetostratigraphy)

Rate of change in volume of magma erupted
Degassing of magmas and sulfur budget
Inform models for mass extinction

Inform ore deposit models and exploration

Deccan Trap at Mahabaleshwar, India:

PCL: 1983

uninterrupted package of rather prosaic tholeiites

This Presentation:

» Deccan Trap
» Siberian Trap
» West Greenland



| 80/

®  Rajmahal Traps\,o115'117

Deccan Trap - tectonomagmatic setting

« ~65Ma position of Reunion hotspot (Cox and Hawkesworth, 1984)

« Antipodal to Chicxulub impact crater (Richards et al., 2015)

- Craton scale rift structures (e.g. Brahmam and Negi, 1973)
possibly reactivated by magmatic event
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Deccan Trap - gravity, basalt distribution, and sub-volcanic rift structures
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Deccan Trap - types of basalt flow
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Chemostratlgraphy of the Deccan Trap at Mahabaleshwar
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Chemostratigra

Chemostratigraphy
O sections through
Deccan Trap
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Kolhapur Ghat
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Geological map showing the stratigraphy of the Deccan Trap, and the

progressive onlap of the basalts on to the basement towards the south
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Geochemical signatures of Deccan Trap Formations :
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Distribution of Super-groups on scale of Deccan Trap
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Stratigraphic summary and eruptive history from “Ar/*°Ar plagioclase and

zircon ?*®U/?°°Pb record >90% of Deccan Trap volume erupted in <1 million years
' Red Bed Supergroup
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Deccan sulfur budget

Very few analyses of basalt with available

Equivocal sulfur mass balance

S (ppm)

or reliable S concentrations
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Global yearly anthropogenic:
SO:= 115 Mmt (Smith et al., 2011)
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SO:= 18 Mmit (Textor et al., 2003)
CO: = 0.2 Bmt (USGS)
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[_1 Deccan Basalt (whole rock)
[ Deccan Basalt (glass)

\.

[ Deccan Trap
[ 1 Basement and sedimentary basin

I Deccan diabase intrusion (whole rock)

© Whole rock basalt sample locations (Crocket and Paul, 2004)
@ Glass and whole rock basalt sample location (Self et al., 2008)

LoD: A signal-to-noise ratio between 3:1 or 2:1 is generally considered acceptable for estimating the detection limit.
LoQ: The quantification(determination) limit of an individual analytical procedure is the lowest amount of analyte in a sample which can be quantitatively determined with suitable precision and accuracy.




Siberian trap magmatic event

Murmansk [z

B\é‘re‘,’nl‘z Sea

Kara Sea | :
St ) - Basaltic lavas ~35% by volume

* Intrusions ~26% by volume
+ Pyroclastic rocks ~39% by volume
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Siberian Trap basalts in the Noril’sk Region
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Siberian Trap basalts, Noril’sk Region: chemostratigraphy of basalts
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Duration of Siberian Trap magmatic event in the Noril’'sk Region

Magnetic polarity
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Noril’'sk Region: migration of volcanic centers through time [ BasalTrap margi

I Noril'sk Type Intrusions
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Explosive interaction between sills and unconsolidated sedimentary rock

Explosive interaction between Kharaleakh
Intrusion and unconsolidated Devonian-aged
marls in the Noril'sk Region: Lightfoot and
Zotov (2012)

Talnakh: footwall breccia Lightfoot [
and Zotov (2012) i

Lobate injection
of Noril'sk magma 8 c.ppro
into unconsolldated dolerite

marls
(Lightfoot and Zotov, 2072)

Explosive interaction between sills and
unconsolidated Cambrian-aged
sediments in the Tunguska Basin:
Svensen et al (2009)
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Siberian Trap basalts: sulfur budget
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** sampling was designed to study silicate rocks and tend to be weakly mineralized 0]
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West Greenland Flood Basalt Province
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Stratigraphy of volcanic rocks: easy to pick out contaminated basalt units in

picritic basalts on Disko Island
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Native iron occurrences commonly associated with contaminated basalt units;
ves:cles are often bltumlnous
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Chemostratigraphy: composite sections on Disko Island
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Scale of Tertiary volcanic centers in West Greenland
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Chemostratigraphy records compositional diversity through
time for more than just mantle and deep crustal processes

Correlation of volcanic packages help to map migration of
depocenters

Duration and rate of change of magmatism can be mapped

Degassing of magmas and sulfur budget for lavas — higher
quality data required

CFB atmospheric SO= models are not catastrophic
Impact enhanced volcanism possible, but not required

Magmatism through unconsolidated S-rich sedimentary rocks
may influence SOz budget (as well as magmatic sulfide ore
deposits)
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