S4 Appendix. Preservation Concerns

Preservation of TOC and fish scales can vary with the redox conditions of the water column
and sediment. If there is a significant change in oxygenation over the time period examined,
the preservation potential of both proxies could change dramatically, a critical consideration for
evaluating correlations across such a transition. All four Peruvian cores examined display an abrupt
shift at approximately 1820 towards more anchovy scales and higher TOC values [2]. This transition
is seen most prominently in proxies of redox conditions (!°N and redox sensitive elements); an
example record is shown in Figure 9, with the shaded region indicating higher oxygen conditions
indicated by lower *N values.

The 1820 event has been interpreted as a shift in atmospheric circulation, driving increasing up-
welling and bringing increased nutrient rich, oxygen depleted water to the surface. This postulated
shift is consistent with reconstructed salinity, Sea Surface Temperature (SST), and precipitation
proxies on both sides of the equatorial Pacific [2, 3]. Such a change could have had a significant
impact on fish stocks and the greater abundance of anchovies may have impacted other proxies in
the cores.

Lower scale counts and TOC concentrations before the 1820 transition are clear in Figure 9.
[1] found that scales before this transition were significantly more degraded than those afterwards,
which were very well preserved. The record of >N suggests considerable variability in oxygenation
over this period, which approximately corresponds to peaks in scale counts and TOC, suggesting
this correlation could be due to preservation of both proxies varying together. Caution should
be taken interpreting this relationship, in particular due to possibilities of spurious correlations
discussed in the main text; however, given the observations of better preservation by [1] and
stability of the °N, only post-1820 data is used for all Peruvian cores in the main text.



Figure 9: Downcore records from Core B0405-06, Pisco, Peru. The shaded area indicates the
period of higher oxygenation, supported by '°N data.
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