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Geochemistry of low-Ti Siberian
Traps sills from the Tunguska Basin
bears evidence of magma-crust
interaction
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A vast portion of the plumbing system of the Siberian Traps
Large Igneous Province (STLIP) is emplaced in the Tunguska
Basin (TB), where borehole data reveal ubiquitous and abundant
sills and dykes. These intrusions intersect Cambrian-Ordovician
evaporite, carbonate and siliciclastic series, and locally coal-
bearing Permian host-rocks, with a high potential for
thermogenic gas generation (Svensen et al., 2018). We had
access to core and granulate samples from 5 boreholes
intercepting sills down to ca. 4000 m below the surface, from the
Tunguska Basin centre and periphery. New geochemical data
from 71 magmatic and 4 sedimentary rock samples, recovered
from 15 deep sills revealed the presence of low-Ti basalt and
basaltic andesites, confirming absence of high-Ti and alkaline
STLIP magmatism in the Tunguska Basin. This is also supported
by low LREE/HREE and MREE/HREE ratios, confirming
melting of a dominantly peridotitic source within the spinel
stability field, typical of the main tholeiitic phase of the STLIP as
opposed to deep, low-percentage melting of almost pure
pyroxenite that produced the high-Ti earlier occurrences
(Sobolev et al., 2011). Isotopes of Sr and Nd reveal two open-
system evolution pathways, one trending towards silicic crustal
rocks and one towards Cambrian evaporites (fluid-mediated
interaction). Geochemical correlations with the established on-
craton STLIP lava piles and intrusions (Norilsk region;
Fedorenko et al., 1996) allowed to correlate one sill with the
strongly contaminated Nadezhdinsky lava Formation. All the
remaining dolerites are geochemically similar to the Upper
Series lava formations, from Morongovsky to Samoedsky and to
the Norilsk type intrusions. These dolerites, present all across the
central Tunguska Basin, bear strong evidence of interaction with
evaporites and can represent the voluminous pulse of intrusive
magmatism (Burgess et al., 2017) responsible for massive
generation of thermogenic volatiles coincident with the end-
Permian environmental crisis.
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