Supplementary Materials

Late Holocene maize cultivation, fire, and forest change at Lake

Ayauch', Amazonian Ecuador

Christine M. Akesson'*, Crystal N. H. McMichael?, Susana Ledn-Yanez?, and Mark B. Bush!

Author Affiliations
Linstitute for Global Ecology, Florida Institute of Technology, Melbourne, FL 32901, USA

2Department of Ecosystem and Landscape Dynamics, Institute for Biodiversity and Ecosystem Dynamics,
University of Amsterdam, 904 Science Park, 1098 XH, Amsterdam, Netherlands

3 Escuela de Ciencias Bioldgicas, Pontificia Universidad Catdlica del Ecuador, Quito, Ecuador.

* Correspondence author: ckesson2014@my.fit.edu



14

1.0

Sum of Squares
0.8
1

04 06

0.2

2 4 6 8 10
Number of groups

Figure 1. The broken stick model was used for the Lake Ayauch', Ecuador, pollen data to aid
with the zonation of the fossil pollen and shows the number of groups on the x-axis and the sum

of squares on the y-axis.
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Figure 2. The zonation of the Lake Ayauch', Ecuador, pollen data plotted against age (AD/BC),
showing three zones, with the CONISS constrained clustering analysis used to aid with the
zonation of the fossil pollen. Three pollen taxa (Poaceae, Zea mays, and Acalypha; percentage)

from Lake Ayauch' are also shown for reference.
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Figure 3. Zoom in of a selection of pollen types and pollen concentration from Lake Ayauch!,
Ecuador, for the period AD 450-600, showing the similarities in pollen assemblages in the basal
samples of the 2016 core (white-filled bars) and the uppermost samples of the 2007 core (black-

filled bars). Comb.-Mela. abbreviates Combretaceae and Melastomataceae.

Upano valley occupation

In the eastern foothills of the Ecuadorian Andes, the Upano valley stretches between two
parallel mountain ranges with the Andes to the west and the Viej Cordillera de Cutucu to the
east (Figure 1) (Rostain, 2012). The Upano valley contains the Upano River, which joins the
Santiago River further downstream, both of which are overshadowed by the active Sangay
volcano (2.00°S, 78.34°W; 5230 m elevation) (Monzier et al., 1999; Rostain, 2012).

The archaeological mound complex in the Upano valley spread out over almost 80 km of
river valley with at least 60 mound complexes, and a further 20 sites showing no earthworks
(Rostain, 2012). At the Huapula complex in the Upano valley, Porras (1987) identified 169 earth
mounds, which subsequent excavation found to be homesites with pottery, seeds, and domestic
tools (Rostain, 2012).

The first communities of the Upano valley belonged to the Sangay culture that
established in the valley ca. 700 BC (Rostain, 2012). The archaeological findings dated to

between 700 and 500 BC suggest that the occupation of the valley was not dense. Following



this initial occupation, mound complexes were built in the valley between 500 and 200 BC by
the Upano culture, which at some localities of the valley were replaced by the Kilamope culture
(Rostain, 2012). The pottery of the Upano and Kilamope cultures were similar to each other, but
the Kilamope brought new decoration techniques and elaborated motifs making distinctions
between the two cultures possible. Sometime between AD 400 and 600, the Upano valley was
abandoned. Ash layers were found above the Upano level during the archaeological
excavations (Rostain, 2012), leading to the suggestion that the area was abandoned after an
eruption of the Sangay volcano. The ash layers (~10 cm thick) were found in all northern
excavation sites but became progressively thinner, disappearing in the most south-located sites
(Rostain, 2012). Sangay remains the most active volcano in the northern volcanic zone of the
Andes (Monzier et al., 1999).

A re-occupation of the valley occurred after AD 800 by the Huapula culture (Rostain,
2012). The Huapula did not continue the mound building but instead settled on the pre-existing
mounds. During the archaeological excavations of the mound complexes and nearby villages,
well-preserved domestic floors, with pits, pottery, post poles, hearths, and domestic tools were
found. Seeds were dominated by maize, but also included Inga edulis, Prunus sp., Passiflora,
and Rubus sp. (Rostain, 2012). The Huapula group occupied the valley until ca. AD 1200, when

the site was abandoned.



Table 1. Pollen types of Lake Ayauch' and applied ecological groupings.

Pollen type

Ecological grouping

Abuta
Acalypha
Adelobotrys
Alchornea
Alnus

Alseis
Alternanthera
Anacardiaceae
Apiaceae
Arecaceae
Asteraceae
Banisteriopsis
Begonia
Boraginaceae
Boraginaceae cf Wigandia
Brosimum
Brunellia
Byrsonima
Cassia
Cecropia
Celtis
Chamissoa
Cochlospermum
Coffea

Combretaceae-
Melastomataceae
Cordia

Cupania
Didymopanax
Dictyoloma
Ericaceae
Fabaceae (P) type 2
Fabaceae type 6
Ficus
Forsteronia
Garcinia
Guazuma
Hedyosmum
Heliocarpus

llex

Inga

Iresine

non-anemophilous forest
herbs

non-anemophilous forest
anemophilous forest
non-anemophilous forest
non-anemophilous forest
herbs

non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
herbs

non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
anemophilous forest
anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest

non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest




Table 1. Continued.

Pollen type

Ecological grouping

Iriartea
Lonchocarpus
Mauritia-Mauritiella

Menispermaceae cf
Telitoxicum
Mimosa

Moraceae-Urticaceae
Morphotype 10
Morphotype 11
Morphotype 17
Morphotype 2
Morphotype 31
Morphotype 6
Myrica
Myricaceae
Myrtaceae

Neea

Pera

Phaseolus
Phyllanthus

Pilea

Piperaceae
Poaceae
Podocarpus
Pouteria

Protium
Rapanea/Myrsine
Rhamnaceae
Rinorea
Rubiaceae
Salicaceae type 1
Saliaceae type 3
Sapindaceae
Sapium
Sarcopera
Sloanea

Small tricolporate type 2
Small tricolporate type 3
Solanaceae
Solanum
Spondias
Stigmaphyllon

non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest

non-anemophilous forest
anemophilous forest
other taxa

other taxa

other taxa

other taxa

other taxa

other taxa
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
grasses

anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
other taxa

other taxa
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest
non-anemophilous forest




Table 1. Continued.

Pollen type Ecological grouping
Tapirira non-anemophilous forest
Tarenaya non-anemophilous forest
Thalictrum non-anemophilous forest
Theobroma non-anemophilous forest
Tontelea non-anemophilous forest
Trattinnickia non-anemophilous forest
Trema anemophilous forest
Tynanthus non-anemophilous forest
Unknown small tricolporate other taxa
Virola non-anemophilous forest
Vochysia non-anemophilous forest
Zea mays grasses
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