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e Introduction

We will visit the coast of Metropolitan Chile and work in a low area fringing Quintero Bay: the Campiche
wetland (32.75° South; p. 3, 4). There, we will study an extensive, buried sand layer interpreted as left by a
large, colonial Chilean tsunami.

Due to region’s recent seismic past (p.7), the community living along this coast shares a risky perception of
tsunami immunity (Zamora et al., 2020). Although adjacent coasts, both to the south and to the north, have
recently experienced major tsunamis triggered by large earthquakes, in 2010 and 2015, the sandwiched
metropolitan coast has not in nearly three centuries. The last three big metropolitan earthquakes, in 1822, 1906
and 1985, although very destructive, triggered small tsunamis. However, the effects of a poorly attested and
understood major tsunami in 1730, affecting what was then a sparsely populated area, challenge the immunity
perception in what is now the country’s most populated coast.

In this context, determining recurrence of the 1730-type events is crucial to adequately assess tsunami
hazard on Chile’s metropolitan coast. However, it is not possible through written history, as it begun in Chile in
1541 and recorded the 1730 event as the only major tsunami on this coast. Alternatively, studying the
geological record left by past tsunamis could provide a proxy if a modern analogue is available. The only such
work for the metropolitan coast suggests large tsunamis recurred between ~200 and ~650 years, with an
average interval of ~500 years, during a mid-Holocene, 2600-year time window (Dura et al., 2015). Evidence
was found in another lowland also fringing Quintero Bay, but 5 km south of Campiche (p.4, 5). Because the
sequence did not record later events, including the 1730 tsunami, no modern analogue is available for
comparison with either the mid-Holocene sequence itself or with historical inundation reports.

During our visit to Campiche we will see geologic evidence for the 1730 tsunami inundation and
inconclusive evidence for associated coastal subsidence. It is a widespread, tabular, clean sand sheet,
interbedded in the mud that filled in a former lagoon (p. 6, 9). The ~10 cm thick sand sheet sharply punctuates
the mud and extends and pinches out 2 km inland from the coast. Locally, it overlies a strongly eroded mud
horizon and contains abundant mud rip-up clasts. The sand of the sheet resembles that of the bay’s modern
beach in texture, magnetic susceptibility, minerals, and grain size. Diatom assemblages preserved locally in the
mud below and above the sand sheet changed after the tsunami. Freshwater diatoms were abruptly replaced by
brackish and marine water diatoms (p. 11). This change, coupled with lithologic variations, suggest the lagoon
level rose after the tsunami and remained there for decades, submerging previously emerged shorelines.
Radiocarbon dates of plant remains from the mud immediately below and above the sand sheet constrains its
deposition age to historical times (p. 10). Because the only large tsunami reported in historical times was that of
1730 (p. 7), we ascribe the widespread sand sheet and the evidence of strong erosion to this event. To produce
this evidence, the 1730 tsunami had overrun both the landward inundation limit of the official tsunami
inundation map and the area where large industrial and harbor infrastructure is founded today (p. 4).
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o Geology of the area to visit
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Campiche lowland setting
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e Overview of Ventanas Beach
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e Overview of Campiche lowland from East

e Overview of Campiche lowland from West




e Temporal evolution of Campiche lowland since 19th century
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e Historical record of earthquakes and tsunamis on the coast of Metropolitan Chile

Owing to the early and continuous Spanish settlement in Metropolitan Chile since 1541, the region has a
483-year-long seismic historical record; the country’s longest. It has been struck by large earthquakes in 1575,
1580, 1647, 1730, 1822, 1906 and 1985. However, the 1575 and 1580 earthquakes may have been too small to
be included in this list, and the 1647 event may differ from the rest in having an intraplate source. The last four
of the sequence, although differing from one another in size, were certainly large interplate, underthrusting
earthquakes as marked along the coast by strong shaking, land-level changes and tsunamis.

The July 8, 1730 earthquake has long been known as the largest event in Metropolitan Chile. It broke a
quiescence period of at least 189 years without this kind of very large events, at least since 1541. The 1730
mainshock damaged buildings along 1,000 km, between northern Copiap6 and southern Concepcion, and as far
east as Mendoza, in Argentina, beyond the Andes. The waves of the ensuing tsunami were very destructive in
the two main coastal cities at that time in Chile, reaching heights of ~11 m in Valparaiso and ~9 m at
Concepcion. The tsunami also crossed the Pacific to Japan, being reported in six localities along northeast coast
of Sendai, where it flooded rice fields and destroyed salt works, reaching a height of 2 m. These effects point to
an earthquake of magnitude 9.1-9.3, with a rupture 600-800 km long, and up to 20 m of shallow slip offshore
Metropolitan Chile.

The three events following the 1730 earthquake (1822, 1906, and 1985) share some common features,
including a similar recurrence interval, averaging 85 years, strong shaking on the coast, coastal uplift, and
moderate tsunamis. These effects, which suggest their ruptures took place deep in the megathrust, occurred
mostly between, or with modest extension into, the rupture zones of the latest large earthquakes in 2010 and
2015. Yet, the 1822, 1906 and 1985 earthquakes differ from one another in the details of their latitudinal extent
and the location of their results. The effects of the 1906 event, which of the four earthquakes seems to be second
in size to the 1730 earthquake, extended southward through the northern third of the 2010 rupture area. In
contrast, the 1822 and 1985 events were likely smaller, similar in size, and with effects centered in Metropolitan
Chile, but with the effects extending slightly to the north in 1822 and to the south in 1985.

e Examples of Japanese chronicles
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e The 1730 tsunami compared with other Chilean tsunamis in Japan
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e Geological record of the 1730 tsunami:
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Radiocarbon dating
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