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A preliminary report of weak paleointensity during the Cretaceous Normal Su-
perchron estimated from the Kerguelen plateau basalts
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The absolute paleomagnetic field intensity (paleointensity) during the Cretaceous Normal Superchron (CNS) is a key con-
straint on the heat flow heterogeneity at the core — mantle boundary at that time. However, no consensus has been reached
so far. Studies using plagioclase single crystals extracted from lava have reported strong paleointensity mean and small vari-
ations (12.5 £ 1.4 X 10** Am? ; Tarduno et al., 2001, Science), whereas studies on submarine basaltic glass (8.1 = 4.3
X 10 Am® ; Tauxe & Staudigel, 2004, G-Cubed) have reported large paleointensity variations. Furthermore, based on
the absolute paleointensity of gabbros and temporal variations in oceanic crustal magnetization, Granot et al. (2007, EPSL)
and Granot et al. (2012, Nature Geoscience) have pointed out that the range of paleointensity variation has temporal variation
during the CNS. To clarify the variation in absolute paleointensity during the CNS, it is necessary to address issues such as
determining absolute paleointensity from numerous lava flows, alteration during paleointensity experiments, and constrain-
ing the eruption duration of the lava flows. In this study, we used basalt core samples from the Kerguelen Plateau at Site
1137, located in the southern Indian Ocean to the Southern Ocean, drilled through the Ocean Drilling Program (ODP). We
used a lava flow from the shallowest section of Site 1137 (Basement Unit 1). Initial thermomagnetic analyses showed that
about half of the samples had Curie temperatures around 500 to 550 ° C and reversible thermomagnetic curves. This result
suggests that roughly half of the Basement Unit 1 samples mainly contain Ti-poor titanomagnetite, which is less affected
by low-temperature oxidation. Next, we applied the Tsunakawa — Shaw method to two specimens that showed reversible
thermomagnetic curves and estimated two paleointensities of 24.0 1 T and 28.7 p T. The former result showed an ideal
behavior with almost no alteration of magnetic minerals before and after the first heating, as indicated by changes in ARM,
and is therefore considered a more reliable paleointensity value. The latter result showed slight differences in ARM before
and after the first heating. Converting the obtained absolute paleointensity values into virtual axial dipole moments (VADM)
based on the reported paleolatitude (43.6 ° S; Antretter et al., 2000, EPSL), we obtained values of 4.0 X 102 Am?
and 4.8 X 10> Am?* . These correspond to 32 - 38% of the VADM mean values estimated from plagioclase single
crystals (Tarduno et al., 2001). Furthermore, because the Kerguelen Plateau and the Rajmahal Traps (Tarduno et al., 2001)
are volcanoes that erupted close to each other, the difference is unlikely to be due to local field intensity variations. Therefore,
the temporal variations of paleointensity during the CNS were likely large. Such large paleointensity fluctuations suggest
that the thermal heterogeneity generating the CNS may have been similar to an increase in heat flux at both poles of the core
- mantle boundary (Glatzmaier et al., 1999, Nature) rather than a minimum in heat flux at the core — mantle boundary
(Driscoll & Olson, 2011, GRL).
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