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Terrestrial carbon isotope records indicate that during the Valanginian stage, the carbon cycle experienced a sig-
nificant perturbation (the Valanginian positive Carbon Isotope Event, CIE)1. This event has been associated with
decreased pCO2 and cooling2, but evidence shows low latitude sea surface temperatures remained warm3. If tem-
peratures did change during the Valanginian, then it might be expected that the hydrological cycle also varied. The
non-marine Wealden strata of Southern England (Berriasian – Hauterivian) span the Valanginian CIE and provide
an ideal record for reconstructing low latitude continental palaeoclimate during this event. These strata contain
abundant sphaerosiderites and organic matter. Sphaerosiderites are spherical iron carbonate concretions (FeCO3),
forming mainly in wetland environments and are thought to record the local precipitation signal because their δ18O
is locally invariant and decoupled from δ13C.

Despite their utility, sphaerosiderites are compositionally and isotopically heterogeneous and thus mineralog-
ical and geochemical characterisation is necessary to identify samples suitable for stable isotope analyses.
Sphaerosiderites from four cores spanning the entire Wealden stratigraphy were studied using XRD, SEM, FTIR
and Electron Microprobe. Elemental characterisation showed a variety of trace element uptake behaviour (Mn, Ca,
Mg) with concentrations varying from 0.5 – 8 Wt%, and some evidence of anti-correlation between Mn and Fe.
δ18O from sphaerosiderites are, on average, more positive in Late Berriasian-age samples (-0.8 to 0.2 h), and
lighter in Early Valanginian-age samples (-2 h). From early to mid Valanginian δ18O trends to heavier values
with the highest value of 0.3 h occurring just before the start of a positive excursion in the δ13C of bulk organics,
which is interpreted to be the start of the Valanginian CIE. The variations in δ18O start before the CIE and, are,
therefore likely reflective of independent local changes in hydrology, and are not associated with the global carbon
cycle perturbation.

To better our understanding of this non-marine record, in addition to geochemically pure samples, samples hosting
multiple chemically distinct phases were also studied to fully assess palaeoenvironmental and diagenetic implica-
tions. Data reveal multiple intervals of sulphide and carbonate precipitation within individual spheres at some strati-
graphic levels. Palaeoenvironmental interpretations of this data is informed by modern4 analogues and our own
experimental constraints. This provides improved context for understanding the palaeoclimatic changes through
the Wealden and further constrains siderite as a proxy for palaeohydrology.
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