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Abstract 

Pyroclastic density currents (PDCs) from Tungurahua volcano, Ecuador, recurrently rush down the northern Vazcún 

valley and threaten the small tourist city of Baños located on its mouth. Estimating PDC hazards, i.e. PDC return rate 

and extent, is difficult in Baños and Vazcún because data from the literature are rare and debated, while geological 

exposures are few and vegetated. To improve our awareness of PDC hazards in the Baños area, we examined historical 

documents, conducted new geological research in the Vazcún valley, and obtained additional 14C data. We highlight 

complex radiocarbon results that may lead to difficulties when interpreting the PDC chronology, and offer 

recommendations to improve sampling strategies for 14C age determinations of PDC deposits. Overall, our results 

show that the 1640, 1773, and 1886 PDC-forming eruptions are recorded in the valley, while products of the 1918 

and 2006 events were likely removed. Through considering recorded/unrecorded bias in the reconstruction of past 

PDC emplacement in Vazcún, we calculate a minimal average return rate of 18 PDC-forming events for pre-Columbian 

and historical eruptions since the devastating 3 ka BP eruption, which translates into a maximum average return rate 

of 150–200 years in the valley. However, the archives suggest that most PDCs did not affected the now-urbanized 

Baños area (e.g. 1918, 2006) and we estimate that the city is impacted on average every 350–500 years, a duration 

that is likely perceived as fairly long for people living in the area. The Baños case-study thus raises questions on how 

to communicate on uncertain threats and impacts, and how to improve alert messages in a town where economic 

incomes are essentially based on tourist activities. To better address these issues we plan in future works to focus on 

cognitive perception of risk and volcanic hazard judgment by populations of Baños and nearby rural communities. 

 

Available in: 

Quaternary International, 2016, vol. 394, p. 98-114. 

DOI: http://dx.doi.org/10.1016/j.quaint.2015.06.052 

http://www.sciencedirect.com/science/article/pii/S1040618215006527 

 

http://dx.doi.org/10.1016/j.quaint.2015.06.052
http://www.sciencedirect.com/science/article/pii/S1040618215006527

