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Introduction

This document contains supplementary figures and references as supporting information.
Additional data tables are provided as separate excel files. The methodology used to generate
the following figures is described in the main text of the manuscript.
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Figure S1. Maps of Central America, the Caribbean, and northern South America showing mean

monthly precipitation based on three gridded data products (Willmott & Matsuura, 2001;
Schneider et al,, 2011; Harris et al., 2014) spanning the period 1966-2016 CE.
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Figure S2. Age-depth model for Lake Petén Itza (this study; Obrist-Farner & Rice, 2019). All
radiocarbon dates were obtained from charcoal/wood fragments. Red line shows the best-fit
model based on weighted mean ages, and stippled gray lines show 95% confidence intervals. All
dates were calibrated using IntCal20 (Reimer et al., 2020). The age-depth model was generated
using Bacon (Blaauw & Christen, 2011). Raw data provided in supplementary table 1.
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Figure S3. Age-depth model for Lake Izabal (this study; Hernandez et al., 2020). All radiocarbon
dates were obtained from charcoal/wood fragments. Red line shows the best-fit model based on
weighted mean ages, and stippled gray lines show 95% confidence intervals. All dates were
calibrated using IntCal20 (Reimer et al,, 2020). The age-depth model was generated using Bacon

(Blaauw & Christen, 2011). Raw data provided in supplementary table 2.
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Figure S4. Proxy data versus age for the Lake Peten Itza core. Figure shows elemental abundances
in counts per second (cps). The gray line shows the unfiltered data and the black lines show the
10 point moving average. Raw data provided in supplementary table 3.
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Figure S5. Proxy data versus age for the Lake Izabal core. Figure shows elemental abundances in

counts per second (cps). The gray line shows the unfiltered data and the black lines show the 10
point moving average. Raw data provided in supplementary table 4.
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Figure S6. Matrix showing the range of correlation values (upper right) for all speleothem record
realizations used in this study utilizing 1000 age-proxy pairs. The diagonal quantifies the
uncertainties in the age-depth model; for example, an age-depth model with no uncertainty would
have correlation equal to 1. The distribution represents how correlated the 1000 age-proxy
realizations are to each other (see Supplementary Material). The lower left shows mean correlation
values, +10, and mean p-values for the records analyzed. The 880 records been multiplied by
negative one so that positive correlation indicates consistent behavior between proxy sites.



Punta Lake Lake Aguada
Kail El Gancho

Laguna

Lake
Petén Itza

Figure S7. Matrix showing the range of correlation values (upper right) for all small and closed
lacustrine basin record realizations used in this study utilizing 1000 age-proxy pairs. The diagonal
quantifies the uncertainties in the age-depth model; for example, an age-depth model with no
uncertainty would have correlation equal to 1. The distribution represents how correlated the 1000
age-proxy realizations are to each other (see Supplementary Material). The lower left shows mean
correlation values, 10, and mean p-values for the records analyzed. The 880 records been
multiplied by negative one so that positive correlation indicates consistent behavior between
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Figure S8. Age-depth model for Aguada X'caamal (Hodell et al., 2005). All radiocarbon dates are
from terrestrial organic material. Red line shows the best-fit model based on weighted mean ages,
and stippled gray lines show 95% confidence intervals. All dates were calibrated using IntCal20
(Reimer et al., 2020). The age-depth model was generated using Bacon (Blaauw & Christen, 2011).
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Figure S9. Age-depth model for the Cariaco Basin sediment core (Haug et al, 2001). All
radiocarbon dates are from planktic foraminifera and corrected from the marine reservoir effect.
Red line shows the best-fit model based on weighted mean ages, and stippled gray lines show
95% confidence intervals. The age-depth model was generated using Bacon (Blaauw & Christen,
2011).
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Figure S10. Age-depth model for Lake El Gancho (Stansell et al., 2013). All radiocarbon dates were
obtained from charcoal fragments. Red line shows the best-fit model based on weighted mean
ages, and stippled gray lines show 95% confidence intervals. All dates were calibrated using
IntCal20 (Reimer et al., 2020). The age-depth model was generated using Bacon (Blaauw &
Christen, 2011).
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Figure S11. Age-depth model for Lake Kail (Stansell et al., 2020). All radiocarbon dates were
obtained from charcoal and leaf fragments. Red line shows the best-fit model based on weighted
mean ages, and stippled gray lines show 95% confidence intervals. All dates were calibrated using
IntCal20 (Reimer et al., 2020). The age-depth model was generated using Bacon (Blaauw &
Christen, 2011).
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Figure S12. Age-depth model for Punta Laguna (Curtis et al, 1996). Radiocarbon dates were
obtained from five terrestrial wood samples and four from shell material. Shell radiocarbon dates
were corrected for hard water lake error for Punta Laguna. Red line shows the best-fit model based
on weighted mean ages, and stippled gray lines show 95% confidence intervals. All dates were
calibrated using IntCal20 (Reimer et al., 2020). The age-depth model was generated using Bacon

(Blaauw & Christen, 2011).
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Figure S13. Age-depth model for the Rey Marcos speleothem (Winter et al., 2020). The age model
is based on 21 U/Th dates. radiocarbon dates were obtained from charcoal/wood fragments. Red
line shows the best-fit model based on weighted mean ages, and stippled gray lines show 95%
confidence intervals. The age-depth model was generated using Bacon (Blaauw & Christen, 2011).
Model generated is only for the first 4000 years of the record.
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Figure S14. Age-depth model for the Tzabnah speleothem (Medina-Elizalde et al., 2010). The age
model is based on 12 U/Th dates. Red line shows the best-fit model based on weighted mean
ages, and stippled gray lines show 95% confidence intervals. The age-depth model was generated
using Bacon (Blaauw & Christen, 2011).
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Figure S15. Age-depth model for the YOK-G speleothem (Asmerom et al., 2020). The age model
is based on 52 U/Th dates. Red line shows the best-fit model based on weighted mean ages, and
stippled gray lines show 95% confidence intervals. The age-depth model was generated using

Bacon (Blaauw & Christen, 2011).
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Figure S16. Age-depth model for YOK-I (Kennett et al., 2012). The age model is based on 40 U/Th
dates. Red line shows the best-fit model based on weighted mean ages, and stippled gray lines
show 95% confidence intervals. The age-depth model was generated using Bacon (Blaauw &
Christen, 2011).
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Figure S17. Median, 50% and 90% confidence bounds for the Aguada X'caamal 80 record
(Hodell et al., 2005). The plot shows the range of proxy values for 1000 age-depth models (same
set of models used for the correlation analysis shown in Figure 5). Note that the graph shows the
unconditional probability at each time step. That is, the graph does not represent correlations
between time steps.
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Figure $18. Median, 50% and 90% confidence bounds for the Cariaco Basin titanium record (Haug
et al, 2001). The plot shows the range of proxy values for 1000 age-depth models (same set of
models used for the correlation analysis shown in Figure 5). Note that the graph shows the

unconditional probability at each time step. That is, the graph does not represent correlations
between time steps.
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Figure $19. Median, 50% and 90% confidence bounds for the Lake El Gancho §"0 record (Stansell
et al,, 2013). The plot shows the range of proxy values for 1000 age-depth models (same set of
models used for the correlation analysis shown in Figure 5). Note that the graph shows the
unconditional probability at each time step. That is, the graph does not represent correlations

between time steps.
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Figure S20. Median, 50% and 90% confidence bounds for the Lake Izabal PC1 scores (this study).
The plot shows the range of proxy values for 1000 age-depth models (same set of models used
for the correlation analysis shown in Figure 5). Note that the graph shows the unconditional
probability at each time step. That is, the graph does not represent correlations between time

steps.
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Figure S21. Median, 50% and 90% confidence bounds for the Lake Kail 50 record (Stansell et
al, 2020). The plot shows the range of proxy values for 1000 age-depth models (same set of
models used for the correlation analysis shown in Figure 5). Note that the graph shows the
unconditional probability at each time step. That is, the graph does not represent correlations
between time steps.
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Figure S22. Median, 50% and 90% confidence bounds for the Lake Petén Itza PC1 scores (this
study). The plot shows the range of proxy values for 1000 age-depth models (same set of models
used for the correlation analysis shown in Figure 5). Note that the graph shows the unconditional
probability at each time step. That is, the graph does not represent correlations between time

steps.
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Figure $23. Median, 50% and 90% confidence bounds for the Punta Laguna 80 record (Curtis
et al., 1996). The plot shows the range of proxy values for 1000 age-depth models (same set of
models used for the correlation analysis shown in Figure 5). Note that the graph shows the
unconditional probability at each time step. That is, the graph does not represent correlations
between time steps.
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Figure S24. Median, 50% and 90% confidence bounds for the Rey Marcos speleothem &0 record
(Winter et al., 2020). The plot shows the range of proxy values for 1000 age-depth models (same
set of models used for the correlation analysis shown in Figure 5). Note that the graph shows the
unconditional probability at each time step. That is, the graph does not represent correlations

between time steps.
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Figure S25. Median, 50% and 90% confidence bounds for the Tzabnah Cave speleothem §'0
record (Medina-Elizalde et al., 2010). The plot shows the range of proxy values for 1000 age-depth
models (same set of models used for the correlation analysis shown in Figure 5). Note that the
graph shows the unconditional probability at each time step. That is, the graph does not represent

correlations between time steps.




— Median
B 50% Confidence bounds
-7 90% Confidence bounds
5-7.5
$ -8
2
585
* 9
-9.5
800 1000 1200 1400 1600 1800 2000
Age (CE)

Figure S26. Median, 50% and 90% confidence bounds for the Yok Balum YOK-G speleothem &§'C
record (Asmerom et al., 2020). The plot shows the range of proxy values for 1000 age-depth
models (same set of models used for the correlation analysis shown in Figure 5). Note that the
graph shows the unconditional probability at each time step. That is, the graph does not represent
correlations between time steps.



-2.81

— Median
50% Confidence bounds
90% Confidence bounds

1
0
N

1
N
fo)

|
"o
T

Yok Balum YOK-I (3180)

&
IS
T

_48 | | | | | |
800 1000 1200 1400 1600 1800 2000

Age (CE)
Figure S27. Median, 50% and 90% confidence bounds for the Yok Balum YOK-I speleothem &0
record (Kennett et al,, 2012). The plot shows the range of proxy values for 1000 age-depth models
(same set of models used for the correlation analysis shown in Figure 5). Note that the graph
shows the unconditional probability at each time step. That is, the graph does not represent
correlations between time steps.
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