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Chapter 2

Under a weak sun at the southern rim  
of South America (1540–1650)
Margarita Gascón

Historical documents and archival records contain traces of the sun’s past 
cycles and activity because they interfere with earth’s climate, ecosystems 
and societies.1 Far from the human-agency controversy of the current 
global warming, in 1971, Emmanuel Le Roi Ladurie’s book made the strong 
argument that humans have always recorded climate fluctuations and past 
solar activity (although indirectly) when considering the ups and downs 
of prices of foodstuff, frost dates, natural disasters such as a persistent 
drought or an increase in the frequency of floods, and disruptions in daily 
life due to plagues, famines and pandemics.2 In the past, solar activity was 
registered in the records of agricultural yield, natural resources availabil-
ity, environmental conditions, extreme weather and the overall wellbeing 
of animals and people.3

Within the broader field of environmental history, the climate in its rela-
tionship with the sun still lacks a multidisciplinary scholarship. Worse, 
the historical approach to climate has been accused of methodological 
problems like inappropriate data easily misinterpreted, large spatiotem-
poral scales, selection bias towards crisis and collapse, and societies 
mischaracterised as homogeneous entities.4 These mishaps based on true 
examples are serious, but they also apply to many other historical themes. 
For example, is it proof of a ‘bias towards crisis and collapse’ that political 
history frequently focuses on revolutions, social unrest and warfare? By 
the same token, economic and social historians usually rely on docu-
ments produced by those affected by a legal or economic situation that 
impacted their livelihood. Would interpretations necessarily lead to a 
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66 Margarita Gascón

mischaracterisation of society ‘as a homogeneous entity’? Each interpre-
tation of the past, therefore, poses its own challenge.

Dealing with data based on the perception of varying weather and cli-
mate carries peculiar problems. In 2004, Jones and Mann argued that 
historical sources are impact-oriented and influenced by cultural factors, 
implying that they cannot be taken at face value. Both authors have based 
their scepticism on the often-misused pieces of evidence of the freezing of 
the River Thames as a proxy indicator of the Little Ice Age (LIA),5 but for 
some historians, there is nothing implicitly wrong in the subjective factor 
of human reaction to weather abnormalities and climate-related hazards. 
On the contrary, it speaks volumes about the consequences of weather and 
climate on people as much as on environments without humans.6 Difficulties 
with data interpretation, however, remain.7 Events referred to in histori-
cal sources are proxy indicators that may relate neither to solar activity 
alone nor climate variability exclusively but to the interplay of multiple 
variables.8 In need of insights into the complex relationship between cli-
mate, environment and society in regions and periods for which there are 
archival sources, Ljungqvist, Seim and Huhtamaa have advanced a 
model ranging from first-order effects of climate on biomass production 
to fourth-order cultural effects, with the latter interacting on all the pre-
ceding levels. In the first-order impact, the three authors place bio-physical 
effects, quantity and quality of primary products, including energy, built 
and natural environment, water availability and microorganisms. The 
second-order impact includes the influence of climate on livelihoods, econ-
omy and health; availability and prices of primary products, markets and 
transportation systems, epidemics and epizootics. The third-order impact 
involves social and demographic implications, demographic trends (mor-
tality, fertility and migration), human well-being, subsistence crisis and 
social conflicts. These three interact with the fourth-order impact that com-
prises cultural responses, religious, scientific, artistic and societal rituals 
and reactions, crisis interpretation, cultural memory, learning process and 
adaptation.9

To help reconstruct the lesser-known paleoclimate of the southern 
hemisphere by using all the available sources of information, this chapter 
deals with the southern rim of South America as the LIA went on. The 
European invasion and the early decades of colonisation happened dur-
ing the first half of this climatic period that lasted from the fourteenth 
century to the early nineteenth century.10 By the mid-seventeenth century, 
the Maunder Minimum (MM) was the most recent grand minimum of solar 
activity, near its lowest levels in the past 8,000 years.11 The LIA and the 
MM left traces in the historical sources and archival records,12 although 
the tendency is to consider the MM indistinctively inside the LIA.13
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We identify weather anomalies and environmental crises in the scat-
tered documents produced in colonies in South America’s southernmost 
areas. The majority of the chronicles are printed, such as the minutes of 
the town meetings of prominent settlers (actas de cabildo), which give 
insights into the ways of coping with the damages inflicted by heavy 
rains, river floods, snow in the Andes, disruptions in trading routes and 
plagues. Because several actas for the period of the LIA and the MM have 
vanished, the remaining ones only provide a patchy reconstruction 
instead of a continuous series. In the case of archival sources, they are of 
uneven value. Sources for the late sixteenth and early seventeenth cen-
turies are abundant for Chile because of the war with the Araucanians. 
However, when the first settlers wrote about their experiences, some-
times it was several years after the fact and, not surprisingly, chronicles 
contain gaps and mistakes. Being aware of uncertainties, we include only 
events similar to those recorded for other parts of the planet or anoma-
lies established by geo-chronological methods such as geomorphological, 
lacustrine, pollen and tree-ring analyses.14 By so doing, we follow exam-
ples of how to use historical records to reconstruct paleo-climates.15 Even 
with mishaps, valuable illustrations emerge, and the overall image con-
tributes to understanding past solar activity from a more-than-human 
agency perspective.

The smoking gun of the LIA in southern  
South America

The LIA is a well-known climatic period whose impact was attested for 
much of Europe and the northern hemisphere, but proxy-climate records 
support the concept of a global scale and the claim for solar forcing of parts 
of the LIA climate.16 The person who coined the term Little Ice Age to 
describe a glacial advance during the Holocene was the Dutch-born 
American geologist Francois Matthe in 1939. Later on, researchers started 
to note large regional variability in the timings of glacial advances, so the 
LIA became a more general term for global scales of cooler climate.17 
Common knowledge today establishes that cooling periods may be trig-
gered by different agents such as solar activity, volcanic eruptions, 
alterations in the ocean currents, variations in earth’s orbit, and even acute 
demographic changes.18

The latter agent is of interest to us. The demographic-change hypoth-
esis considers that the conquest and colonisation of the Americas created 
the conditions for the onset of the LIA. This hypothesis connects the 
decrease in temperatures with the demographic collapse of natives that 
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followed the introduction of pathogens by the Europeans. As Indigenous 
human organisms lacked proper immunisation, lethal diseases such as 
smallpox, measles and influenza decimated native populations quickly. 
War, hard-labour conditions, and social and cultural dislocation added to 
the devastating effects of the pandemics. The result was the massive death 
of Indians, from between 54 and 61 million in 1492 to just 6 million in 1650. 
The demographic collapse had environmental consequences, for vast 
areas of cleared and cultivated land were abandoned and soon refor-
ested. The urban and agricultural retreat of more than 60 million hectares 
of the continent lowered the planet’s temperature by capturing CO2.19 The 
plausibility of the thesis came under fire when Bonneuil and Fressoz cal-
culated the carbon concentration in the atmosphere through proxy 
indicators. The final value went from around 279 to 272 parts per million 
(ppm) between the start of the sixteenth century and 1610, meaning that 
the demographic catastrophe was irrelevant to explain the LIA. In their 
own words, ‘but if this low tide of atmospheric carbon is an ominous strati-
graphic marker of one of the most terrible events in human history, the 
variation does not lie outside the general Holocene range of 260 to 
284 ppm’.20 Despite these figures, the discussion is not entirely over yet. 
Adding to the debate, two British geographers proposed that Indigenous 
demographic decline, Neotropical reforestation and shifting fire regimes 
allow us to set the starting date of the Anthropocene around the onset of 
the LIA and the European colonisation of the Americas.21 There is little 
doubt that the Columbian exchange of people, domesticated plants and 
animals between Asia, Europe, America and Africa have all relentlessly 
transformed the biosphere since 1492, and in such an overwhelming way 
that there are enough tangible stratigraphic signatures to allow potential 
formal chrono-stratification too.22

In the southernmost portion of the Americas, changes in climate due 
to the reduced solar activity associated with the LIA, changes in different 
environments as the Europeans introduced domesticated species and 
lethal pathogens, and changes in most native societies and cultures all 
came together. Proxy indicators of the LIA are very much present in some 
sixteenth-century sources. One of them is the letter that the conqueror of 
Chile, Pedro de Valdivia (1497–1553), wrote to Gonzalo de Pizarro describ-
ing the supposedly pleasant and balmy Central Valley. He could not pass 
up the opportunity to mention that, according to the Indians, the weather 
was unusually colder and wetter.23 Another eyewitness, Jerónimo de 
Vivar (1525?–1558), reported that the word Chile derived from Anchachire, 
meaning ‘Great Cold’ in the native language, although he stressed that 
Santiago was founded by mid-summer and in a valley with nice weather 
(12 January 1541). Even so, he reported continuous rains and a plague of 
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voracious rats, frequently seen as a proxy indicator of climate fluctua-
tion.24 An outbreak of rodents relates to a favourable or otherwise change 
in the ecosystem for the breeding season or food availability. Thus too 
much or too little humidity may equally affect a rodent population and its 
behaviour.25 Nonetheless, there are reasons to believe that, in the case of 
the event in Chile, this plague of rats was provoked by wetter conditions. 
Another indicator of the LIA in Chile comes from an earlier mission to 
conquer Chile. Diego de Almagro (1475–1538) travelled a pre-Columbian 
route in Argentina (the Inca route or qhapac ñan) that crosses the Andes 
through the pass of Comecaballos or Pircas Negras (both at 28°SL). It was 
not supposed to be the unbearable enterprise that it finally was. At 150 km 
northward of the Central Valley, a heavy snowstorm caught Almagro, 
already discouraged, unprepared for such unusual weather.26

Far from being isolated local events in Chile, that same year of 1536, 
heavy rains in Buenos Aires produced a flash flood that destroyed the first 
church and other buildings.27 Similar continuous rains were recorded for 
Paraguay in 1539 when the Adelantado Domingo Martinez de Irala (1509–
56) was unable to leave Asunción and control an Indian uprising due to 
overflowing rivers.28 Farther north of Asunción, the pouring rains of 1539 
flooded poorly drained flat lands, and the Spaniards who were recognis-
ing the area had to march for a month with water at waist level, drinking 
poor-quality water and barely eating a properly cooked meal.29 In northern 
Patagonia, cold weather was predominant, with below-average temper-
atures.30 Notwithstanding the difficulties, the first settlers in Santiago 
strongly believed in advancing colonisation southward. However, their 
optimism vanished at the end of 1598 when the natives in the Araucanía 
set the colonies ablaze, and all the Spaniards were either murdered or 
expelled northward of the Biobio River. The royal response to the rebel-
lion was establishing a border in Concepción protected by a professional 
army. Afterwards, climate conditions associated with the LIA started to 
play an interesting role. Soldiers had only one summer month (January) to 
run a military campaign whose main goal was to destroy the planted 
fields and deprive the native rebels of agriculture. The rationale was that 
starvation would reduce warfare capacity and propel a truce.

It would eventually happen that way, but not because of human agency. 
As we will point out later, a more-than-human agency would create the 
conditions for peace in southern Chile. In the meantime, and adapting 
themselves very well to the challenge of the January expedition of the 
Spanish soldiers, the rebel Araucanians grew some maize (Zea mays) by 
the side of the few paths that the Spaniards would transit during a cam-
paign. These plots, however, were a disguise, just to give the soldiers the 
illusion that they were destroying the next harvest. In truth, most of the 
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croplands were inaccessible to the army, located in higher altitudes and 
far away from the paths, which made them impossible even to be seen. A 
report of 1621 to the king concluded that the Indians in Chile died of laugh-
ter, not starvation.31

In addition, since the earliest days of their interrelationship with the 
Europeans, the native diet expanded with growing plants with differen-
tial harvesting times. Wheat, for example, was a better fit than maize for 
a cooler weather. Indians also learned how to shepherd European cattle, 
mainly sheep (Ovis aries), and how to raise farm animals, which demon-
strates a substantial output of adaptation to weather, environment and 
warfare at the same time. There are other examples of how environmental 
conditions became helpful in warfare. Rebels burned fields to deny pas-
ture to the Spanish horses and forced soldiers into unknown and watery 
terrains where the Indians easily neutralised the effectiveness of both 
horses and guns. Likewise, increased rain – due to the LIA or otherwise – 
made navigable some rivers while others were impossible to cross. The 
Cautín River was navigable then (it is not today), and it was a safer and 
faster way of communication among tribes, in contrast with the muddy 
pedestrian paths that the Spanish soldiers were forced to take in case the 
rebels or a natural event made impassable an easier road. Indians also 
allowed large swamps to encroach on the surroundings of Purén and 
Lumaco since such environmental conditions gave their villages natural 
protection.32

Although lacking precise data, we may speculate that sustained cold 
weather helped spread or worsen respiratory diseases like influenza 
brought by the Spaniards. Between 1540 and 1650, at least fifteen outbreaks 
of undetermined epidemics referred to in the sources affected the tribes.33 
In general, the sources do not specify diseases, except in the case of a 
smallpox outbreak, perhaps because it was highly visible, often lethal, 
very contagious, and fast spreading. Between 1520 and 1530, the variola 
virus went from the Great Lakes in Canada to the Argentine pampas, kill-
ing in its wake half of the natives who became infected.34 The so-called 
‘Spanish disease’ terrified Araucanians to the point of revolts. An inter
esting episode occurred in 1611. Lentils were rejected violently because 
their appearance suggested to the Indians that they were the cause of 
smallpox, so when the governor Alonso de la Jaraquemada arrived in Chile 
with a load of olive oil, wine and varied seeds, and a bag containing len-
tils was accidentally ripped open, native onlookers spread the news. The 
governor planned to exterminate the Indians by spreading the horrific dis-
ease, so the rumour went, causing the violent insurgency of 1612.35 Variola 
virus thrives in cold and dry winters.36 Nonetheless, in the rainy 1619, 
while the Mapocho River in Santiago caused a flash flood, smallpox and 
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chickenpox killed around 50,000 people.37 Data accuracy is doubtful 
since this eyewitness wrote his account several years after the fact. 
However, the importance lies in a vivid memory that assigned a chrono-
logical synchronisation to a pandemic and a flood, the two most frequent 
and devastating disruptions of colonial life.

Regarding the impact of solar fluctuations on microorganisms and dis-
eases, on account of Covid-19, Nasirpour et al. correlated solar activity and 
pandemics from 1750 to 2020. According to these authors, solar events not 
only impacted the atmosphere and led to storms, hurricanes and extreme 
winters but also influenced infectious disease outbreaks. Variations in the 
intensity of cosmic rays arriving on the earth, primarily due to sunspots, 
are related to changes in the sun’s surface activity. The minimum sunspot 
number leads to an increase in cosmic ray flux reaching the earth and caus-
ing mutations of viruses. A magnetic field shields the earth against solar 
particles and cosmic rays, but the magnetic field cannot withstand certain 
elements during a maximum or a minimum sunspot. Three molecular 
mechanisms – point mutations, gene recombination and gene range – are 
responsible for the emerging pandemic virus strains; solar and cosmic rays 
may be a physical mutagen that causes point mutations that contribute to 
a pandemic.38 The conclusion adds another interpretation to the spread of 
diseases in the Americas during the LIA.

On the Spanish side of the Araucanía, bad weather and severe storms 
were to blame for some military problems like the four-year delay in the 
reconstruction of the posts destroyed by the Indians during the uprising 
of 1553.39 Persistent bad weather explains other disgraceful outcomes. 
According to a letter to the Crown in 1639, when an Araucanian chief was 
asked why he had not destroyed the small fort of Angol, he replied that 
nature alone would do it. His stealing of the horses was just for enjoyment 
since it made soldiers a bit more miserable when they had to go on foot to 
collect dry firewood. The chief was right. Angol was destroyed by the 
agency of nature and the will of desperate soldiers who needed an excuse 
to run away from duty. According to a report, not natives but soldiers set 
Angol on fire, not once but three times in a row.40 Meanwhile, in the Central 
Valley, the actas of Santiago for 1559, 1567–8 and 1574 reported long rainy 
seasons. We associate some years with the wet cycle of El Niño Southern 
Oscillation (ENSO), whose effects from the coast of Ecuador to Chile are 
well known.41 There was strong ENSO in 1559 and 1574, and a moderate one 
in 1567–8. The mega-ENSO of 1578–9 destroyed many native villages in 
Lambayeque, northern Peru, with storms that lasted ‘40 days’.42 It seems 
that this same ENSO deteriorated environmental conditions in southern 
Chile. An account of 1580 depicted a ‘biblical plague’ with the horrific scene 
of rats eating babies in their cribs.43
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In a broader regional context, sources from 1583 to 1605 for the Altiplano 
(a zone susceptible to ENSO) describe a cooler-than-usual period,44 and we 
believe that the same applies to the Strait of Magellan. Harsh weather 
doomed Rey Felipe and Nombre de Jesús, the two settlements that Sarmiento 
de Gamboa had established in 1584 to control the entrance to the Pacific 
from the Atlantic. The two colonies were the royal response to the trauma-
tising appearance of Francis Drake off the coast of Ecuador in 1579, where he 
plundered the heavily protected galleon Nuestra Señora de la Concepción 
(aka El cagafuegos or ‘fireshitter’). To the surprise of the Spanish, Drake had 
crossed the Strait in seventeen days, half the time Hernando de Magallanes 
took. This may well be a proxy indicator of a favourable El Niño condition 
for navigators.45 At any rate, the episode points to anomalous local condi-
tions, as later on, Thomas Cavendish would navigate the same route in 
forty-nine days while John Hawkins did it in thirty-eight.46 By January of 
1587, Cavendish could save only a handful of survivors from Rey Felipe since 
most had already died of hypothermia, cold-related diseases and starva-
tion. Understandably, Cavendish renamed the place as Port Famine.47 The 
dramatic affair in the south paired with events in the north, where all 117 
settlers in the Roanoke Island colony disappeared sometime between 1587 
and 1590. There was a strong El Niño signal in 1590.48 In Jamestown, founded 
in 1607, colonists wrote of bad weather, conflicts with Indians and famine to 
the point of cannibalism.49 Once again, only 38 of 104 original settlers man-
aged to survive during the first year.50

Meanwhile, Florida had ‘nothing but rain all that time’.51 The Paraná 
basin underwent the same situation,52 and the Bolivian Altiplano experi-
enced repeated freezes.53 Consequently, natural resources to combat cool 
and wet weather became highly demanded. We cannot consider the fol-
lowing data a proper proxy indicator, but it sheds light on other situations 
associated with LIA’s local effects. The need for firewood reached extremes 
in the treeless pampas, where the cabildo of Buenos Aires had to enforce 
protective measures to avoid unsustainable timber exploitation. Early in 
the seventeenth century, the cabildo fixed a quota and a fee to extract fire-
wood from any ship arriving at the port. Likewise, cart owners had to 
provide their muleteers and workers with enough food and firewood before 
entering the city. Among other consequences of the lack of firewood was 
the poor quality of the buildings, as well-burnt bricks needed energy. 
Properties were of sun-dried mud and thatch or adobes, giving the impres-
sion of widespread poverty.54

According to Zeke Hausfather of the Breakthrough Institute (Oakland, 
California), worldwide, between 1615 and 1620, severe weather is a proxy 
indicator of the global LIA induced by a decrease in solar activity. In 1616 
Japan experienced the coldest spring of the century. In 1620 an intense cold 
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wave swept across Europe. And in a unique anomaly, the Bosporus froze, 
and people could walk across the ice between Europe and Asia.55 Off the 
coast of Chile and Peru, storms battered for a longer period, extending the 
restrictive period for navigation imposed by the viceroy to avoid ship-
wrecks. In central Chile and the lower Paraná basin, downpours provoked 
inundations and the loss of ploughed fields and grazing land. Advances 
of the Frías and Rio Manso glaciers in the Patagonian Andes indicate wet 
and cold years.56 In the pre-Andean Uco Valley, 150  km southward of 
Mendoza, the increase in humidity in an otherwise desert environment 
induced changes that combined well with the new demographic condition 
of the beginning of the seventeenth century. The dense native population 
of pre-Columbian times had become irrelevant, probably as lethal diseases 
had already taken their toll.57 Extensive tracks of land in the Upper Uco 
strip close to the mountains and with abundant rivers became easily avail-
able for the Spaniards. They started grazing cattle brought in from the 
pampas, Cordoba and Paraguay. After crossing the Andes through the pass 
of Portillo de los Piuquenes and once in Santiago, most of the cattle pro-
vided the tallow and hides exported to Upper Peru. Processed as jerked 
beef, this valuable commodity was shipped to the Peruvian coastal haci-
endas to feed the slaves of the cotton plantations.58

Highly profitable, the tallow and hide trade involved civilians and the 
Jesuits in an extensive network. This was disrupted by El Niño when the 
Paraná River could not be crossed, the pampa plains were underwater, and 
snow storms kept the passes in the Andes closed. The best example of how 
El Niño cut each segment is the event of 1609–10. When in Chile, Captain 
Zavala was charged with purchasing horses in Paraguay. However, the 
high waters on the Paraná River foiled his efforts. He looked for horses 
around Córdoba, but herds had been reduced due to endless rains, lack of 
grasslands and recurring pestilence. Upon returning to Chile with a few 
horses, Zavala was informed that the pass across the Andes was still 
closed. At his arrival in Santiago, Zavala went to trial to no avail since bad 
weather – not him – was the culprit for the ruinous enterprise.59 Besides, 
the Jesuit Carta Annua of 1610 attested to floods along the Parana River, 
and the cabildo of Santiago reported floods in the capital.60 Similarly, the 
1654 event – when the Jesuits completely lost the cattle sent from Uco to 
Santiago due to abnormal weather – was also recorded in Santa Fe.61

The coming of the Maunder Minimum

The 1640s was a decade of harvest failures in Spain. The year 1641 was the 
third coldest summer recorded over the past six centuries in the northern 
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hemisphere, the second coldest winter in a century in New England, 
and the coldest winter ever recorded in Scandinavia. In the Iberian 
Peninsula, there was an increase in precipitation.62 They were all proxy 
indicators of the MM. In 2014 Vaquero and Trigo proposed two phases of 
the MM based on data for the northern hemisphere. They pointed out a 
‘deep’ phase from 1645 to 1700 and the ‘extended’ phase from 1618 to 
1723.63 Here we establish some correlations with events in southern Chile. 
Colder weather had dire consequences for the spread of infections, and in 
1639 a pandemic raged among the Araucanians.64 This time the disease 
combined with poor environmental conditions and the eruption of the 
Villarrica volcano in 1640. This eruption probably accelerated the ‘deep’ 
phase of MM. Earth System Sciences state that the temperature changes 
due to volcanic activity are one of the most striking features of LIA peri-
ods. It produces significant cooling events due to the emission of sulphur 
dioxide into the upper atmosphere, forming particulates that scatter 
incoming sunlight.65 Proxy data of ENOS determine that it doubled after 
strong volcanic eruptions in the tropics.66 Such a conjunction of agents 
was an eerie prelude to the developments preceding the most important 
interethnic event of the seventeenth century: the 1641 pact of Quillin.

The meeting in Quillin was celebrated in the long-standing Araucanian 
tradition of a koyagtun. During this annual ceremony, wars were declared, 
truces decided, marriages arranged and copious libations ingested. In the 
1641 koyagtun, in Quillin, the natives asked the governor of Chile, Francisco 
López de Zúñiga, marquis of Baides, to join them, knowing in advance that 
a peace treaty would include sheep, goats and seeds of European grains 
among the ‘gifts’ natives would receive in exchange for peace. An eyewit-
ness, the Jesuit Alonso de Ovalle, depicted the events in an account of a 
series of disasters common to volcanic activity in the mountains of middle 
latitudes.67 The lava flows, gas emissions and hot water vapour melted the 
volcano’s ice cap, causing mud avalanches that contaminated neighbour-
ing water courses and the Villarrica Lake, killing fish and waterfowl, and 
polluting agricultural fields. Additional thunder and lightning activity, as 
well as earth tremors, lent a supernatural tone to the scene. In the sky, 
ashes spewed into the atmosphere, thickening a dust veil that reduced the 
already weak solar radiation and lowered temperatures. The natives 
believed mountains were home to spirits who expressed bad omens. More 
frightening still, this came amid rains that had already reduced agricul-
tural yields, putting the natives on the brink of famine. An image from 
Ovalle’s book shows a monstrous creature emerging from the underworld, 
high above in the clouds, with gas effluvia crowning the picture. Two 
armies are engaged in an allegoric fight below: on one side are the Spaniards 
under the command of Santiago Matamoros (the Spanish army’s saint 
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patron), and on the other, the Indians fleeing in disarray. According to 
Ovalle, this was God’s way of helping the Spaniards to achieve the evan-
gelisation of the Indians.68

The mid-seventeenth-century environmental situation in southern 
Chile has a proxy indicator of an international, imperial venue. The MM 
helps explain the Dutch’s short presence in Valdivia. In 1643 an expedi-
tion under the command of Hendrik Brouwer headed for the island of 
Chiloé from what was at that time a Dutch possession in the northeast of 
Brazil. The mission was to find support from the rebellious Araucanians 
and start the Dutch colonisation of the southernmost area of the continent. 
The port of Valdivia would then be a stepping stone in the route to the Asian 
markets. This Dutch imperial dream ended up in a fiasco mostly due to a 
more-than-human agency. When in 1623, the Dutch forces established a 
bridgehead in northeast Brazil, Spanish authorities became aware that 
they intended to expand into outlying regions, most probably towards the 
Rio de la Plata. But instead, in 1643, the Dutch launched the expedition to 
Chile, just when natives would be of negligible help since they had little if 
any foodstuffs, blaming the shortage on several years of bad weather and 
earthquakes. After five months of hunger and a rainy winter, with Brouwer 
now dead of natural causes, the demoralised Dutch abandoned Valdivia 
and returned to Brazil, never returning to southern Chile.69 Similar condi-
tions were still prevailing in 1645 during the Spanish fortification of 
Valdivia. Complaints to Santiago were about food scarcity, lack of assis-
tance from the natives and the never-ending storms.70

Conclusion

The two global fluctuations we have considered connect solar activity with 
the human developments in southern South America during the sixteenth 
and seventeenth centuries. The chapter has combined data from archival 
records with data produced by Earth System Sciences to attest to the 
impacts of the LIA, the MM and the ENOS in the southernmost portions of 
the Americas. Whenever possible, we contextualised local events in a 
broader frame of geohistorical developments. The aim was somehow to 
decentre humans from the account by stressing how climate change was 
a historical agent. Both the LIA and the MM were global fluctuations 
derived from the sun’s activity interfering with our planet’s climate. In 
Europe, the climax of the LIA was reached in the 1690s,71 but we need more 
studies to clarify a chronology for the Americas. There are proxy indica-
tors of extreme weather and disruptions in societies that can be 
associated with the effects of the LIA in southern South America. In the 
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case of the MM, the impacts on the Araucanía are clear due to its associa-
tion with the environmental consequences of the Villarrica eruption and 
a previous pandemic among the natives.72

Despite the difficulties and pitfalls when reconstructing past climate 
using historical documents, the sources used in this chapter attest to 
human reactions, and thus they are proxy indicators of climate variations. 
Earth System Sciences are researching for a better understanding of the 
relations between the sun and the climate on our planet, but since the 
dawn of time, historical documents illustrate that humans have always 
reacted to the sun. Cross-culturally, the sun tends to be the universal and 
most sacred of all natural things. Associated with light and warmth, 
weather and food production, as well as the general wellbeing of living 
organisms, the sun is a nonhuman agent that should be part of historical 
accounts and explanations.
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